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ABSTRACT 

The research presented here is an observational study of the larynx and its 

contributions to the production of vibrato on the bassoon. The process of vibrato 

production on the bassoon is a topic under much debate among its teachers and 

performers, with no standard guidelines in place for its execution. While most 

performers and teachers of the bassoon teach vibrato as a technique that uses abdominal 

pulsations of air to produce its effect, the role of the larynx has been largely ignored in its 

contribution to the process. This document compares vibrato production of the 

bassoonist to that of a trained vocalist, and contains references from the published 

literature on vocal, woodwind and bassoon vibrato. The experimental portion of this 

document observes the larynx of five professional bassoonists as they execute specific 

excerpts both with and without the use of vibrato. The observations of the larynx were 

conducted using the technique of fiberoptic laryngoscopy in the Speech and Hearing 

Department of the University of Arizona in November of 2002. Visual observations of 

videotaped examples and computer analysis of recorded sound waves using Praat 

software are included, which lead to conclusions that bassoon vibrato is controlled at the 

laryngeal level, primarily by the vocal folds. 
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The subject of vibrato in woodwind playing is a topic that has been in debate for 

many years, and continues to be a controversial issue among the performers and 

pedagogues of woodwind instruments. A recent roundtable discussion at the 2003 

International Double Reed Conference, held in Greensboro, North Carolina, centered 

around the topic of vibrato and its production, and produced no definitive conclusions 

due to the wide diversity of opinions. Whether the focus is on the application of its use 

or of its production, vibrato can be the source of argument among double reed players. 

Performers of various instruments in the woodwind family approach the use and 

production of vibrato in many different ways. Clarinetists and saxophonists for example 

generally agree on the way vibrato should be produced on their respective instruments, 

although they may debate on when to apply vibrato in the various styles and periods of 

music. 

In the double reed family, however, there lies a greater question. The debate 

centers less on the "when" or "why", but more importantly, on the "how" in regards to 

vibrato production. From a bassoonist's perspective, this study will focus on the "how" 

in dealing with vibrato production on the bassoon. 

Before beginning research on this paper, questions were posed to a community of 

double reed artists regarding production of vibrato on the bassoon and oboe. The 

informal answers received were varied, and generally lacked any basis in research-based 
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pedagogy, but were rather anecdotal in nature.' It was the diversity and variation in 

the different approaches of vibrato production on the bassoon and oboe which helped 

ignite interest to pursue this study. 

An additional component to my research into vibrato production came from self-

observation and informal conversations with a number of professional bassoonists. It 

appeared that outdated methods were being used to teach vibrato, and the general 

consensus of the physical origins of vibrato were either filled with uncertainty or 

completely misguided and incorrect. Interestingly, one of the most standard and popular 

ways of teaching vibrato on the bassoon, often described as diaphragm vibrato, was in 

fact contrary to the way teachers of the bassoon were themselves producing vibrato in 

performance. It was observed that although bassoonists were teaching vibrato as a 

technique originating from the diaphragm, they were not producing vibrato for their own 

performance in the same manner. How then, were these performers producing vibrato? 

Finally, the question of vibrato production was further fueled by my conversations 

with a number of professional vocalists. It is common practice to describe a particularly 

attractive bassoon vibrato as one that is "singing". Research and knowledge of the 

vibrato in the professional voice is vast and readily available, as will be documented in 

Chapter 2. After understanding the production of vibrato in the voice, the question arose 

as to the possibility of a similar manner of production in the bassoon. It became apparent 

that even if there were only similarities in vibrato production on the bassoon when 

'See Appendix A for informal answers to the question posed to the International 
Double Reed Society listserv asking, "How do you produce vibrato on the bassoon?" 
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juxtaposed with vocal vibrato, the whole basis of pedagogical thought behind teaching 

vibrato production on the bassoon could be called into question. 

All of these issues and questions gradually came together to form the current 

observational study. In order to make any sound judgments on vibrato production, 

observations from inside the body would have to take place using specialized medical 

equipment. These were conducted by the Speech and Hearing Department at the 

University of Arizona, using two methods of measurement, Electroglottagraph and 

Fiberoptic Laryngoscope. The experiments were completed during a one-day period in 

November of 2002 under the medical supervision of Drs. Juhe Barkmeier and A. J. 

Emami. 

It was theorized that when a bassoonist is producing vibrato, he or she may be 

doing so in the same manner as that of a vocalist, or at least producing the vibrato from 

the same region of the body. When a vocalist produces vibrato it is based in the larynx. 

The muscles of the larynx are directly involved in vibrato production and its control. If 

the same musculature was found to be involved during bassoon vibrato, then a correlation 

could be made between the two. Most of the current methods of teaching bassoon 

vibrato, which will be discussed later in this chapter, have very little to do with the 

larynx, and deal almost solely with the control of the abdominal muscles. If it was found 

that laryngeal muscles were indeed the cqntributing factor in bassoon vibrato, the 

development of "abdominal vibrato" (commonly called diaphragm vibrato) in the 

bassoon student may not be as important as once thought. 



Current studies on the nature of vibrato on the bassoon and other wind 

instruments are quite small in number. Of the few studies currently in publication, three 

observe the larynx, none of which focus on the relationship of the larynx to vibrato 

production. This study hopes to open the door for future research to better understand the 

mechanics behind vibrato production on the bassoon and other woodwind instruments. 

As a study based solely on the laryirx, perhaps one aspect of the vibrato controversy can 

be more clearly understood, and lead to a better understanding of vibrato production by 

the teachers and performers of the bassoon. 

In a very limited study by bassoonist Christopher Weait, laryngeal involvement 

has already been observed to be a contributing factor in bassoon vibrato.^ Also, a vibrato 

originating from the larynx is a belief held among a number of bassoonists. What was 

unknown before this study was to what extent the larynx is a contributing factor to the 

effect of vibrato. If vibrato is a phenomenon originating in the larynx, then how is the 

larynx involved, and exactly what occurs when vibrato is and is not utilized? Though it 

is assumed other regions of the body may contribute to vibrato production, it was the role 

of the larynx that was theorized as having a more dominant contribution in vibrato 

production than previously thought. The larynx has often been discounted in its 

fundamental importance and development in the teaching of vibrato to students of the 

bassoon. It was assumed if the larynx could be directly observed through the use of 

2 • • Christopher Weait and John B. Shea, "Vibrato: An Audio-video-fluorographic 
Investigation of a Bassoonist," Applied Radiology, (Jan/Feb 1977): 89-90. 
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medical instruments while a subject performed exercises utilizing vibrato on the 

bassoon, one could better see the function of the larynx during vibrato production and to 

what extent the larynx affected, or was affected by, vibrato-produced tones. As a more in 

depth study, a goal of this research was to better understand Weait's discovery of 

laryngeal involvement by direct internal observation of the larynx during vibrato 

production. 

One of the anticipated outcomes of this study was to better understand the 

physical process of vibrato, which would hopefully lead to better ideas on how to teach it. 

At the present time, many pedagogues find teaching vibrato to be difficult; the 

mechanism involved is impossible to see while the bassoon is being played. If we can 

better understand the mechanics of what we cannot see, then perhaps the subject of 

vibrato and its instruction can be approached with greater understanding. 

The following definitions and explanations should aid the reader in understanding 

the terms and concepts presented throughout this study. Included, are diagrams of the 

larynx and the muscles discussed throughout this study, along with the definitions to 

terms used in discussing vibrato among performers of the voice, the bassoon and other 

woodwind instruments. Definitions were drawn from the Merriam-Webster Dictionary, 

and then further explained to aid the reader throughout this paper. 
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Definitions 

Vibrato: A slightly tremulous effect imparted to vocal or instrumental tone for 

added warmth and expressiveness by slight and rapid variations in pitch (and/or 

intensity). It should be understood, vibrato can occur naturally or it can be manufactured 

consciously. Within professional vocalists, vibrato is an affect which is produced by a 

properly trained voice as the bi-product of proper technique, which includes proper 

support of the air stream or breath column.^ Reid states, "Vibrato.. .only appears in 

definitive form when there is an absence of technical faults.. .nor can a vibrato be 

properly described as 'too fast' or 'too slow.'""^ With this understanding, it should be 

noted that vibrato is certainly unique to each individual, although many vocalists, and 

even more instrumentalists, pattern their vibrato after models, leading one to wonder if 

the vibrato being produced by any given performer is their "true" vibrato, or if it is a 

manufactured copy manipulated through inefficient means. 

Amplitude: Amplitude is a measure of sound pressure displacement. Most people 

understand amplitude in terms of intensity or loudness: the louder and more intense the 

^ D.R. Appleman and E. Smith, "Cinefluoroscopic and Electromyographic 
Observations of Abdominal Function in its Support of Vibrato," Transcriptions of the 
Fourteenth Symposium: Care for the Professional Voice, (1985), 82. 

^ Cornelius L Reid, "The Nature of the Vibrato," Journal of Research in Singing 
12, no. 2 (June 1989), 40-41. 
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sound, the greater the amplitude. Reid explains amplitude as, "The distance between 

the trough and crest of each tonal oscillation reflecting the amount of energy being 

generated at the vibratory source. The greater the amplitude, the greater the intensity; 

lesser degrees of amplitude being accompanied by lower degrees of intensity."^ 

Measured in decibels (db), the amplitude of a sound, and the modulation of such, is a trait 

common to the perception of vibrato. Commonly thought to be only a frequency (pitch) 

modulation, vibrato may occur as only an amplitude modulation, though most tones with 

vibrato will have elements of both frequency and amplitude fluctuation. When discussed 

in regards to the singing voice (or for that matter, a tone produced on the bassoon), 

amplitude can be understood from the following quote: "A force (air) is applied to the 

vocal folds, and a wave of a certain amplitude is produced. The larger the amplitude of 

vibration, the more intense the sound wave produced."^ 

Intensitv: Pressure variations that result from the expansion and contraction of the air 

perceived as loudness.^ Intensity is used interchangeably with amplitude. 

Frequency: The number of repetitions of a periodic process in a unit of time: as 1) the 

number of complete alternations per second of an alternating current 2) the number of 

complete oscillations per second of energy (as sound or electromagnetic radiation) in the 

^ Cornelius L Reid, "The Nature of the Vibrato," Journal of Research in Singing 
12, no. 2 (June 1989), 47. 

^ Barbara M. Doscher, The Functional Unity of the Singing Voice, 2nd ed. 
Metuchen, NJ:The Scarecrow Press, 1994, 88. 

^ Reid, 47. 
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form of waves. "Frequency has been defined as the number of vibratory cycles in one 

o 

second, and is called cycles per second (cps) or Hertz (Hz)." 

Pitch: The accepted frequency range associated with a particular note name. For 

example, in Western music the pitch a' has a frequency of 440Hz, but the frequency may 

be lower or higher up to 50 cents and still be considered a^ Generally, the human ear can 

detect fluctuation of over 4 Hz fi^om a given frequency. 

Vibrato Rate: A measure of the fi-equency for one complete cycle perceived as 

vibrato, also measured in Hertz (Hz). A pleasing vibrato rate in professional vocalists 

trained in the Western Classical tradition has been generally accepted as 4 to 7 Hz per 

second.^ A complete vibrato cycle can be perceived in one of two ways or a combination 

of both. First, if the vibrato is primarily a pitch fluctuation, then a cycle is measured from 

the point when the fi-equency rises above the original pitch, returns back to the pitch, 

lowers below the given pitch and then finally returns to the fundamental pitch. This total 

measurement is one complete cycle. If the vibrato is primarily an amplitude fluctuation, 

then a similar cycle is measured from the original starting point of the amplitude to the 

point it returns to the original amplitude measurement after both rising and lowering. 

Diaphragm/Abdominal Vibrato: A vibrato produced by pulsations of the abdominal 

muscles producing fluctuation in subglottal pressure. Among woodwind instrumentalists, 

this vibrato is often referred to as "diaphragm" vibrato, although the term is not correct in 

^ Doscher, 86. 

^Reid, 10. 



that the diaphragm is an involuntary muscle, which has been proven not to be a factor 

in vibrato production. Pulsations of the abdominal muscles produce a fluctuation in 

amphtude, which is then perceived as vibrato. Abdominal vibrato is most often produced 

by a regulated speeding up and slowing down of airflow into the instrument. Bassoonists 

have been taught this method by being instructed to "pant like a dog" or "laugh heartily" 

into the instrument.^'' Though many bassoonists conclude this is the best means of 

vibrato production, it should be noted the controlled pulsations of air required of 

abdominal vibrato are almost impossible to produce at the rate of speed accepted as 

proper vibrato, which in some instances can be up to 9Hz. It should be noted that an 

abdominal vibrato may be ideal for a very slow vibrato of around 2-3Hz. Abdominal 

vibrato is also more common in the lower ranges of the bassoon to properly pulsate the 

air through the instrument. 

Throat/Larvngeal Vibrato: This is a vibrato controlled by the muscles within the 

larynx. This vibrato type is the main focus of study within this research project, and is 

the preferred method of vibrato production among professional vocalists. Control over 

this type of vibrato in the instrumental world is not standardized, and is the center of 

much debate among double-reed performers. It is presently unclear whether laryngeal 

vibrato produces greater fluctuations of frequency than amplitude, but it was proposed 

that both frequency and amplitude are affected by laryngeal vibrato. 

Georgia Peeples, "Developing the Bassoon Vibrato," Woodwind, Brass, and 
Percussion, 23, no. 2 (Feb. 1984), 17. 
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Jaw Vibrato: The primary method of vibrato production used by single-reed 

instrumentalists where variations in jaw pressure upon the reed and mouthpiece create 

fluctuations in frequency perceived as vibrato. Though double-reed performers can use 

this method, it is the least accepted method of vibrato production in that the extent of the 

frequency modulation is usually greater than generally acceptable, and the cycle rate is 

harder to control due to the fast speed of air-flow needed for tone production on double-

reed instruments. Many bassoonists warn against any type of jaw vibrato, and it is 

sometimes considered an improper method of vibrato production on the bassoon." 

Arvtenoids: The cartilage from which the vocal folds are attached. See Figure 1.1. 

Cricothyroid: The muscle of the larynx which helps control the arytenoids, which in 

turn control the vocal folds. See Figure 1.1. 

Epiglottis: A thin plate of flexible cartilage in front of the glottis (opening to the 

trachea) that folds back and protects the glottis during swallowing. Figure 1.1. 

Glottis: The elongated space between the vocal cords, which leads to the trachea. See 

Figure 1.1. 

Vocal Fold (Chord): Either of two pairs of folds of mucous membrane projecting into 

the larynx. See Figure 1.1. 

" Peeples, 17. 
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Figure 1.1 

Top View of the Larynx as Seen with Laryngoscope 

Epislottis 

Vocal Chords 

Arytenoids 

Glottis 
'Cricothyroid' 

Assumptions were made to a certain degree before beginning the research and 

experiments on the bassoon subjects. First, all subjects participating in the experiments 

were chosen by their standing as professional bassoonists in the Tucson, Arizona metro 

vicinity. In choosing bassoonists of a professional caliber, it was assumed each of the 

subjects would be able to produce tones with and without vibrato at will, and with little 
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concentrated effort. It was also assumed professional bassoonists would have the 

developed tone and airflow required for the implementation of vibrato. Choosing 

bassoonists who were comfortable producing tones with vibrato was key to this study; the 

subjects were not to focus on how they were producing the vibrato, but only to perform 

the required excerpts with and without vibrato. It was assumed no matter how each 

individual learned the process of producing vibrato, the subjects had developed to a stage 

of comfortable vibrato production, and each would display similar results when examined 

internally. 

Assumptions were made in the differences between amplitude and frequency 

vibrato. As is discussed in the previous definitions, amplitude vibrato is defined by a 

fluctuation in intensity caused by subglottal air pressure. Among bassoonists and other 

woodwind instrumentalists, this is often referred to as "diaphragm" vibrato, but should be 

understood as "abdominal" vibrato as the abdominal muscles create the variations in air 

pressure. In vocalists, amplitude vibrato is most closely associated with abdominal 

vibrato, whereas frequency modulated vibrato is most closely associated with the 

laryngeal muscles.'^ Frequency vibrato, again, is defined by a fluctuation in the 

frequency or pitch of a tone. 

Among bassoonists, a laryngeal-based vibrato is known as a throat vibrato, but its 

definition and origin are often misunderstood. To many, a throat vibrato is understood as 

a vibrato that incorporates a "glottal stop", where the epiglottis actually closes, 

Thomas Shipp, E. Thomas Doherty, and Stig Haglund, "Physiologic Factors in 
Vocal Vibrato Production," Journal of Voice 4, no. 4 (1990), 303. 
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momentarily cutting off the flow of air. To the listener, this type of "vibrato" is 

referred to as a "Nanny Goat", or "Elmer Fudd" vibrato, and produces a sound of "uh-uh-

uh..." This type of vibrato is widely held as an incorrect technical method and is largely 

discounted. Unfortunately, when one refers to a throat vibrato, the glottal stop method is 

assumed and mislabeled, leading one to discount a throat vibrato altogether. 

The limitations of this study include only the observation of the larynx and its role 

in vibrato production on the bassoon. It is important to note, this study does not seek to 

prove or disprove the various vibrato types in standard use, but to simply observe the 

function of the larynx within vibrato production. Some of the limitations to this research 

have spawned ideas for future studies to better understand the complete system of vibrato 

production on the bassoon. These ideas for potential research can be found in Chapter 4. 

The research presented here was limited to five bassoonists of professional 

caliber. Due to the invasive nature of the experiments, many potential candidates 

declined to volunteer, although turnout for the experiments was much higher than 

expected. Studies on vocalists encounter similar difficulties as described by Reid, "Since 

a true vibrato equates with an extraordinarily high level of technical efficiency, the 

availability of suitable subjects is limited, those tested rarely possessing this desirable 

trait."'^ Fortunately, all subjects tested in this study met the high standards of 

professional bassoon performance. Subjects were limited to 30 minutes of lab time 

where they were asked to each play a predetermined number of exercises both with and 

Reid, 43. 
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without vibrato. Each subject played the same excerpts. Insertion of the laryngoscope 

did not limit the abilities of the subjects to perform on the bassoon and produce vibrato, 

thus yielding valid results. Though uncomfortable, subjects were able to perform freely 

on their instruments. From the observations of one of the subjects, "Playing with the 

laryngoscope in place was like having to play with a sore throat. Though uncomfortable, 

I was able to do everything I would normally do." 

The remaining chapters will explore the previous research on bassoon vibrato and 

some studies on vocal vibrato, which seemed relevant to this study. Most of the previous 

research studies and basis of this study can be found in Chapter 2, which will also discuss 

the method of the experiments and exactly how vibrato was measured in each of the 

subjects. Chapter 3 will discuss the data analysis and also the results and observations 

made through the experiments. Conclusions, including implications for education and 

future research can be found in Chapter 4. 
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CHAPTER 2: REVffiW OF LITERATURE/METHODOLOGY 

The sources used in researching the topic of vibrato included both instrumental 

and vocal publications. Though resources were limited in the study of vibrato on wind 

instruments, the literature on vocal vibrato was abundant and gave great insight into the 

mechanics involved in vocal vibrato production. Some of the concepts behind vibrato 

production among vocalists were directly transferable to wind playing. Of the literature 

involving vibrato production on the bassoon and other wind instruments, three methods 

of vibrato production were highlighted: Jaw, Diaphragm and Throat. Definitions and 

methods of production for these types of vibrato can be found in Chapter 1. Discussions 

on the aesthetic issues of vibrato were not included and only studies pertaining to the 

method and analysis of vibrato production were considered as relevant to this study. 

Studies on Instrumental Vibrato 

In researching the published literature and studies associated with the goals of this 

study, two main bodies of material were discovered. The first were studies directly 

related to the bassoonist's vibrato, of which there seemed to be very few in the published 

literature, thus justifying the need for this study as a contribution to an area of research in 

need of such work. The second group of materials researched were studies dealing with 

non-bassoon instrumental vibrato and vocal vibrato, and the methods used to measure the 

various aspects of them. This area of research has produced many published documents 

showing the importance of the study of vibrato to vocalists, and the need for the 
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understanding of the physiological process behind vibrato production in the singing 

voice. It was hoped knowledge of the experiments performed on the voice and vocal 

vibrato would yield insight to an approach to measure bassoon vibrato. 

In 1974, Christopher Weait, Professor of Bassoon at Ohio State University, was 

interested in answering a question posed by a bassoon student in regards to the tongue 

placement on the reed during articulation. Through the help of a friend in the medical 

field, an experiment was set up to visualize the inside of the oral cavity and tongue 

utilizing the technique of video-fluorography; essentially video-taped x-rays. In his 

initial experiment, Weait made an observation of the larynx during the articulation 

exercises. As Weait studied tongue placement, he coincidentally noticed considerable 

movement in the larynx, which seemed to be in conjunction with the application of 

vibrato tones while playing the bassoon. These observations led to the published 

experiment in Applied Radiology}'^ which focused upon dispelling the myth held among 

many bassoonists that vibrato originated from the abdomen and not the larynx. 

In his experiment, Weait played tones on the bassoon both with and without 

vibrato, while various portions of the body were videotaped using video-fluoroscopy. 

There was no significant visual difference in the function of the diaphragm or other 

abdominal muscles when tones were played with vibrato and when they were played 

without the use of vibrato. There was, however, a significant change in the movement of 

the larynx when tones were played with no vibrato and when tones were played with 

Weait and Shea, 89-90. 
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vibrato. It appeared the larynx was moving in perfect tandem with the vibrato pulse 

heard on the recording, and when no vibrato was utilized, the larynx ceased its 

movement, thus leading to the assumption bassoon vibrato was controlled by the larynx 

and not the abdominal muscles, especially the diaphragm. 

It should be noted, the term diaphragm vibrato is used quite often among the 

performers of wind instruments (even among those who in reality are producing a 

laryngeal vibrato), and the diaphragm is sometimes thought to be a muscle which can be 

controlled at the will of the individual; the control of such a muscle would lead to proper 

air-support, and also would be a contributing and controlling factor in the production of 

tones colored with vibrato. The diaphragm, however, is an involuntary muscle, and the 

pulsations attributed to diaphragm vibrato are actually movements of the abdominal 

muscles. Jooste, in his article measuring different vibrato types on the bassoon, requests 

the replacement of the term diaphragm vibrato with the more anatomically correct term 

abdominal vibrato}^ Throughout the conclusion of this paper, the term abdominal 

vibrato will be used as a replacement for diaphragm vibrato, but it should be understood 

to have the same generalized meaning as a vibrato originating from the abdominal region 

below the larynx and not affected by the larynx. Further explanations and other related 

definitions have been stated previously in Chapter 1. 

Weait and Shea, 89-90. 

Fannie Jooste, "An Investigation of the Physiological Effects Achieved in the 
Execution of Several Vibrato Types on the Bassoon," South African Journal of 
Musicology, 12 (1992): 35-44. 
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Though Weait's experiment was quite informative in showing laryngeal 

involvement, the precise movements of the laryngeal muscles could not be seen. Upon 

viewing the video from Weait's experiment, one can definitely see movement in the 

entire larynx as a whole, while also witnessing an absence of movement from the 

abdominal region, but the technique of video-fluoroscopy was limiting in showing to 

what degree individual muscles, including the vocal folds of the larynx, contributed to the 

production of vibrato. It was the goal of this study to get a closer look inside the throat to 

determine exactly which portions of the larynx were involved, and to further conclude the 

function of the larynx as the primary contributing factor in bassoon vibrato production. 

In relation to Weait's discoveries, a similar study also found laryngeal movement 

while observing tongue-placement through video-fluoroscopy. In Walter Carr's 

dissertation on tongue and throat positions while playing woodwind instruments, he 

documented a short paragraph to his observations during vibrato production in woodwind 

instruments. Since Carr's dissertation focused upon tongue and throat positions, he 

mentioned slight movement during vibrato of these areas, but the important aspect of his 

observation was what he theorized as causing these movements of the tongue and throat. 

He states, "This could be caused by.. .possibly a refined movement within the vocal 

folds, laryngeal ventricle, or arytenoid cartilage."'^ Carr goes on to specifically point out 

single reed players used jaw vibrato as their most common method of vibrato production, 

Walter Carr, "A Videofluorographic Investigation of Tongue and Throat 
Positions in Playing Flute, Oboe, Clarinet, Bassoon, and Saxophone," DMA diss., 
University of Southern California, 1978, 88. 
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leading the reader to assume the previous statement commenting on the possible 

'refined movement' within the larynx was during observation of double reed performers 

or flutists; an observation key to the justification for taking a closer look into the larynx 

of bassoonists producing vibrato. 

Like Weait's study, the dissertation by Brown used the technique of video-

fluorography, but focused on the vibrato production of performers of the oboe and flute. 

He observed much of the same types of movements found by Weait: 

The visual analysis and the graphs of tracing measurements indicated that 
there was structural motion in the throat, specifically in the larynx, which 
occurred when vibrato was used. One could clearly see movement of the 
arytenoids, posterior laryngeal protuberance, and laryngeal ventricle on 
the films of some or all of the subjects. That motion did not occur during 
non-vibrato tones. 

Again, in using the technique of video-fluorography, specific areas of the larynx could 

not be observed. It is suggested later in Brown's dissertation that, "If one could look 

down on them (the vocal folds) fi^om above, their activity could be more easily 

ascertained."'^ With the visual observations made, and support by Weait's bassoon 

study, the idea of a laryngeal-based vibrato can be taken more seriously and researched 

closer without discrediting a throat vibrato as the following paragraph suggests. 

The concept of a throat vibrato among bassoonists is not altogether a new idea, 

but has been accepted as an incorrect means of vibrato production on the bassoon. 

Andrew Brown, "A Cinefluorographic Study of the Throat While Vibrato 
Tones are Played on Flute and Oboe," DMA diss., University of Iowa, 1973, 40. 

Ibid, 50. 
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Unfortunately, a throat vibrato is often misunderstood as the improper way of 

producing vibrato, as it is associated with a "glottal-stop" vibrato where the epiglottis 

actually closes off the flow of air, producing pulsations perceived as vibrato. This type of 

vibrato is often referred to as a "nanny-goat" or "Elmer Fudd" vibrato, which can be 

mimicked by constant reiteration of the sound "uh": uh-uh-uh-uh. In Peeples's article on 

developing the bassoon vibrato she mentions how detractors of a throat vibrato caution 

20 against constricting the throat muscles, thus cutting off the flow of air. In Dietz's 

dissertation interviewing Sol Schoenbach, he quotes the legendary bassoonist's view on 

vibrato production: 

.. .Any vibrato produced by a source other than the pulsating diaphragm is 
to be discouraged since it restricts the air column and consequently 
degrades the tone. Types of vibrato produced in the upper chest and throat 
are characterized by very rapid, narrow pulsations, which do not change 
with register.^' 

Dietz continues, however, to mention Weait's article in opposition of the aforementioned 

quote. The quote is important, though, in realizing the confusion among respected 

members of the bassoon community on the subject of vibrato. 

Although a throat vibrato can be a problem if the epiglottis inhibits the flow of air, 

one should not compare a relaxed throat or laryngeal vibrato to the glottal-stop vibrato, 

which should be avoided. Instead, a throat or laryngeal vibrato on the bassoon should be 

understood as a vibrato in close relationship to that of a vocalist's. In a discussion on 

Peeples, 17. 

William David Dietz, "The Teaching Methods of Sol Schoenbach," DM diss., 
Florida State University, 1988, 42. 
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vibrato published in the Journal of Voice, a flute teacher described an informal 

experiment with one of her students who also performed as a vocalist. The teacher put 

her hand to the student's larynx and had her sing with vibrato. The teacher did the same 

while the student played vibrato on the flute, and the teacher observed the same 

movement from the larynx.^^ This is the exact type of informal experiment which helped 

lead to this more formal study to see if general observations could be substantiated with 

legitimate research findings. 

The basic concept of the study presented here is borrowed from experiments 

performed by Charles Veazy, Professor of Oboe at the University of North Texas, hi his 

study, Veazy looked at the larynx of a flutist, oboist, clarinetist, and bassoonist through 

the use of a fiberoptic laryngoscope. He was able to adequately see the larynx and inner 

musculature while the subjects performed on their instruments with relative ease after the 

scope was inserted and in place. Among Veazy's observations he states, "Vibrato 

activity for flute, oboe and bassoon varied greatly between individuals, but there was no 

doubt that the vibrato originated in the throat, not the diaphragm."^^ What Veazy was not 

clear about, and perhaps was not observed, was the amount of difference in laryngeal 

activity when comparing vibrato tones with non-vibrato tones. Also, the need for a study 

22 Robert F. Coleman (Chairperson), Jean Hakes, Douglas M. Hicks, John F. 
Michel, Lorraine A. Ramig, and Howard B. Rothman, "Discussion on Vibrato," Journal 
of Voice 1, no. 2(1987), 168. 

Janet Scott, Christopher Weait, Charles Veazey, and Mary Karen Clardy, 
"Functions of the Throat in Wind Playing: New Views," The Flutist Quarterly 13, no. 2 
(Spring 1988), 48. 
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centering on multiple bassoonists in order to observe a variety of performers, has led to 

the present study. Veazy's study only examined one bassoonist. 

Studies on Vocal Vibrato 

Throughout the vast research conducted on the singing voice and vibrato, a 

number of studies directly relate and give insight into the research presented here. One of 

the most important conclusions made by vocal pedagogues - which may be transferred to 

the bassoon - is how vibrato is a natural occurrence in a properly trained voice.^'* 

Perhaps more importantly, Reid continues, "Each voice has its own natural vibrato rate. 

Vibrato.. .only appears in definitive form when there is an absence of technical 

faults.. .nor can a vibrato be properly described as 'too fast' or 'too slow'." If this 

statement is applied to the performer of the bassoon, then most bassoonists should 

eventually develop a natural vibrato, and once a certain level of proficiency is attained, 

the vibrato should be present unless the bassoonist consciously inhibits its production. 

Unfortunately, this rarely happens without specific study focusing on the vibrato. 

What must be understood and interpreted from the above statements by Reid and 

the future statements about vocal vibrato throughout this paper is the idea of a properly 

trained voice. The term should perhaps be expanded to read, "properly trained in the 

Western Classical tradition." Vibrato, in the context of this paper, is interpreted as good 

or bad by a long history of tradition in Western music. What may be considered as an 

Reid, 40-41. 
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improper or uncharacteristic vibrato in the Western culture, may indeed be a sought 

after stylistic trait in another culture's music. Even within the Western tradition of 

music-making, stylistic time periods have an affect on what is considered a pleasing 

vibrato and what is not. It should be understood that the literature presented here and the 

concepts of a pleasing vibrato in a well-trained voice are specific to Western Classical 

traditions of the 20"' century. 

With that said, and realizing a singing bassoon vibrato will often be patterned 

from vocal models, understanding how vocalists leam vibrato is an important concept, 

since learning vibrato is often a hurdle of the student bassoonist. Important to understand 

is that a properly trained vocalist should not "leam" vibrato production as a focal point of 

study. Again, taking the suggestions of vocal pedagogue Cornelius Reid, 

The problem during technical training is not one of developing or 
controlling the vibrato, but eliminating the vocal faults that preclude any 
possibility of its emergence. The vibrato, therefore, should never be 
cultivated or made a direct object of study, but observed and used as a 
gauge to evaluate progress. 

If the research presented here finds similarities between the vibrato production of 

professional bassoonists and current vocal studies, then it may be hypothesized that a 

young bassoonist's vibrato could be cultivated in the same manner as a vocalist's. 

Instead of making vibrato a focus of study with exercises and patterns to manufacture it, 

the teacher may be able to apply what Troup has stated discussing vocal vibrato and the 

Reid, 41. 



novice learner: "All studies are agreed that untrained voices generally have little or no 

vibrato and that the vibrato develops in regularity and extent with training."^^ The word 

"training", here, is not directly focused on the vibrato, but instead with the other aspects 

of the singing voice, realizing when all other technical issues have been overcome, such 

as tone production, lack of tension, and proper support, then the vibrato will eventually 

emerge as a bi-product of correct technique. Again, this assumes the training and control 

of the muscle groups involved in singing are being exercised to produce tones pleasing to 

the listener of music in Western culture. Though the bassoonist will most likely always 

require the need for their own exercises and practice to develop his or her vibrato, if the 

novice performer has the knowledge of vocal vibrato production, the process may present 

itself in a more efficient manner. 

In the professional voice, once vibrato becomes a constant element while singing, 

the ability to manipulate the fluctuating frequency into a "straight" tone actually inhibits 

97 
proper vocal technique. Straight-tone singing is executed by inhibiting vibrato. Reid 

continues with this thought in explaining the properly functioning vocal mechanism. 

"The act of singing requires moving the vocal organs from a state of relaxation to one of 

balanced tension." The statement of "balanced tension" can be transferred and applied 

Gordon Troup, "The Physics of the Singing Voice," Journal of Research in 
Singing 6, no. 1 (Dec. 1982), 19. 

27 John Large and Shigenobu Iwata, "The Significance of air-flow Modulations in 
Vocal Vibrato," The NATS Bulletin 32, no. 3 (Feb./March 1976), 44. 

Reid, 45. 
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to the elements of bassoon tone production. Once a balanced tension of the 

mechanisms involved in producing tones on the bassoon is achieved, then and only then 

may vibrato be addressed. Unfortunately, bassoonists must deal with external factors 

such as the instrument and reed in order to reach this goal. However, once a student has 

achieved the goal, vibrato may already be present, and its "production" never an issue. 

For vocalists, it should be understood that the airflow rate for tones with vibrato 

tends to be greater than those from straight tone singing. It was found to be on the 

average 10% greater when vibrato is present.^^ Applying this knowledge to the bassoon 

should raise the importance of learning first how to produce a properly balanced tone 

with full air support before ever engaging in the aspect of vibrato. In the same study. 

Large and Iwata also found . .fluctuations of airflow in vibrato are synchronous with the 

amplitude vibrato."^*^ This leads one to believe it is the airflow, and the fluctuation of 

such, that produces the change in amplitude perceived as vibrato. It describes clearly the 

concept behind a bassoonist's abdominal vibrato, which many performers begin to use 

when first learning the technique. Still, the abdominal pulsations used in this type of 

vibrato can rarely achieve a vibrato rate that can be as high as 9 cycles per second, 

although characteristic bassoon vibrato is around 4-7 Hz. Therefore, this leads to the 

question of what physical mechanism can change the airflow at a rate synchronous with a 

fast vibrato. 

Large and Iwata, 44. 

Ibid, 44. 
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Vocal vibrato can, however, be manipulated by an abdominal method much 

like a bassoonist's abdominal vibrato, though at a much slower rate. Rhythmic pulsations 

31 of subglottal air pressure can create the change in amplitude resulting in vibrato. In this 

type of vibrato, the laryngeal muscles of the vocalist remain stationary while abdominal 

muscles create the pulsations of fluctuating airflow, which affect the intensity. The 

abdominal vibrato is also much more able to be controlled in its rate, as the singer (or 

bassoonist) can control every aspect of the vibrato's relative fastness or slowness (to an 

extent). This can be very important to the artistic qualities of shaping melodic phrases 

and controlling the more aesthetic issues of performance. Shipp suggests this is the 

proper method of vibrato production for prepubescent singers not yet able to control the 

laryngeal muscles. This also coincides with the way many young bassoonists learn 

vibrato from their teachers. 

An element of vocal vibrato that does not have a comparison to a bassoonist's 

vibrato is that of frequency-modulated vibrato. Though a bassoonist can certainly have 

frequency change in his/her vibrato, the method in which the change takes place is 

entirely different from that of a vocalist. Frequency modulated vibrato in singers is 

32 • • controlled primarily by the laryngeal muscles, principally the cricothyroid. This is 

supported by Sataloff s statement that frequency modulations perceived as vibrato are 

"primarily controlled by intrinsic laryngeal muscles, especially the cricothyroid and 

Shipp, Doherty and Haglund, 303. 

Ibid, 303. 
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adductor muscles."^^ As was stated in Chapter 1, the cricothyroid is the muscle that 

controls the aretynoids, which in turn control the vocal folds, thus determining the pitch 

sung (or modulated in the case of vibrato). This type of vibrato is manifest at a mature 

age when this muscle is nearly subconsciously controlled by a trained vocalist who has 

learned that control of such a muscle comes from the lack of tension of other surrounding 

muscles. ".. .laryngeally mediated vibrato emerges at its own rate when conditions 

permit."^"^ This is also supported by Troup's statement, "The development in vibrato is 

nevertheless linked to the development of breath control, and the 'freeing' of the larynx 

which this promotes."^^ Frequency-modulated vibrato in bassoonists must come from 

another source since the pitch source is the vibrating reed and not the vocal folds. It is 

theorized that frequency-modulated vibrato for the bassoonist may come from very subtle 

changes in embouchure pressure incorporating aspects of jaw vibrato. As will be shown 

in the data analysis results contained in Chapter 3, the modulated frequency rate in the 

bassoonist's vibrato measured here were very small, and the primary fluctuations 

perceived as vibrato were results of amplitude (intensity) change. Future studies should 

measure the source of frequency rate changes by observing the changes of embouchure 

pressure on the reed in its relation to the vibrato rate. 

-3-5 

Robert Thayer Sataloff, Vocal Health and Pedagogy, San Diego, CA: Singular 
Publishing Group, Inc., 1998, 21. 

Shipp, Doherty and Haglund, 303. 

Troup, 21. 
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Methodology 

The studies mentioned above from both instrumental and vocal sources logically 

lead to the study presented here. In reviewing the present literature concerning vibrato a 

few elements became clear. First, there was wide dissention among bassoonists in 

regards to vibrato production covering a wide range of methods to produce it. One article 

discussed the implementation of panting or laughing into the instrument to produce 

36 vibrato. Second, vibrato among vocalists was a bi-product of good technique and 

should come naturally instead of being manufactured. "A vibrato possesses none of the 

characteristics of either the tremolo or the wobble and, like a pure vowel quality, only 

appears in definitive form when there is an absence of technical faults."^^ Finally, vibrato 

among vocalists is almost always associated with the larynx. "Vibrato is always 

associated with synchronous oscillations of some parts of the vocal tract. With these 

ideals in mind, a closer look into the larynx of the bassoonist was explored to see what 

role the larynx may be playing in vibrato production. 

The present study utilized five subjects, three male and two female, from the 

metro area of Tucson, Arizona. The age range for the subjects was from the youngest 

who was 26 years old to the oldest who was 48 years old. Each subject had a thorough 

^^Peeples, 17. 

"Reid, 40-41. 

38 p. H. Dejonekere, Minoru Hirano, and Johan Sundberg, Vibrato, San Diego, 
CA: Singular Pub. Group, 1995, 30. 
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knowledge of bassoon performance and could execute the required excerpts with little 

or no prior preparation. 

The subjects chosen for this study were also identified as bassoonists of 

professional caliber who could perform with ease both with and without vibrato in their 

tones. Each subject was in good health, and performed on their personal instrument with 

their most comfortable reeds in the same laboratory room with the same equipment used 

to measure each subject. All subjects performed three excerpts, first without vibrato and 

then by utilizing vibrato freely: 

1. A three-octave B"' major scale, ascending and descending, beginning on BB''. 
2. Mozart: Bassoon Concerto in b'' Major, K.191, Movement II, mm. 7-10. 
3. Tchaikovsky: Symphony No. 4 in F Minor, op. 36, Movement II, mm. 274-290. 

All subjects were recorded on the same videotape, from which data analysis was drawn, 

and from which audio examples were extracted and analyzed. Finally, all five subjects 

completed the experiment on the same day. 

Aspects of this experiment independent from one subject to the next included the 

common variables that change between different bassoonists. Included, are individual 

reed design, length and maker of bocal, and maker and age of each particular instrument. 

Probably the most significant variable to change from one subject to the next would be 

the method in which each subject produced his or her own vibrato. It was hoped each of 

the subjects would bring his or her individual approach of vibrato production to the 

experiment to determine what role the larynx played. As will be discussed in greater 

detail in Chapter 3, even though each bassoonist, ranging in age from 26 to 48, had 
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learned vibrato from a unique source, the final results were quite homogeneous in the 

observations of the larynx. 

Since the larynx and its movement were the focus of this study, it was decided by 

the Speech and Hearing Department at the University of Arizona that Videostroboscopy 

was the best means of observing the larynx. "Videostroboscopy is one of the most 

practical techniques currently available for clinical examination of the larynx." An 

Olympus P3 flexible fiberoptic scope inserted through the nasal passageway was used to 

provide views of the larynx during vibrato production while playing the bassoon. A 

flexible scope was used instead of a 90° rigid scope administered transorally, due to the 

need for an open and unblocked oral cavity during performance of the bassoon. The 

bassoonist's playing abilities would have been severely altered if the rigid scope were 

placed in the oral cavity. 

Simultaneous with recordings of laryngeal images, recordings were obtained 

using Electroglottography (EGG), a technique suggested as a valid means of measuring 

vocal fold vibration.'^'^ This technique was non-invasive and standard in the typical voice 

evaluation conducted by speech-language pathologists and scientists interested in 

measuring the pitch of the voice. The device used to obtain these recordings included 

two electrode plates, one serving as a cathode, the other as the anode. Each plate is 

Minoru Hirano and Diane M. Bless, Videostroboscopic Examination of the 
Larynx, San Diego: Singular Publishing Group, 1993, 1. 

Sataloff, 99. 
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typically placed opposite each other overlying the skin over the larynx. Thus, the 

signal generated in this fashion indicates how many times the vocal folds come together 

and go apart during voicing. In the current study, two such pairs of electrode plates were 

placed on subjects, above and below the larynx. Using this placement of EGG 

electrodes, the signal obtained would reflect the displacement of the larynx in the vertical 

direction during production of vibrato allowing measurement of vertical laryngeal 

oscillations as a whole rather than of the vocal fold vibrations within the larynx. Figure 

2.1 shows this author in the process of completing the exercises with the scope in place. 



Figure 2.1 
40 

All of the procedures mentioned above were completed on the campus of 

the University of Arizona in the Speech and Hearing Department in November of 2002. 

All subjects completed the experiments on the same day under the same conditions. 
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In analyzing the data collected from the experiments, a number of questions were 

originated to help understand and compile the information gathered. In addition to visual 

analysis of the videotaped subjects, spectrograph analysis of the individual sound files 

was also utilized to extract frequency and amplitude levels and their fluctuations. The 

software program, Praat v4.1.4, was used to analyze all of the wave files. 

In first looking at the amounts of data collected, an understanding of normal 

decibel levels without vibrato was important. These first measurements looked at the B*" 

scale played over three octaves. This scale was chosen due to the instrument's range, 

with BB'' as the lowest note on the bassoon, and b''' encompassing the higher range of the 

instrument. From here, an entire three octaves could be reached; well within the 

comfortable playing capabilities of the subjects involved. This was also the first of the 

excerpts to be played once the laryngoscope was in place. All subjects were asked to 

play at a comfortable dynamic level and at a slow tempo in order to get accurate 

measurements. In analyzing the decibel levels of each note of the scale with no vibrato, it 

was hoped a base could be set from which to compare the other excerpts, both with and 

without vibrato. Table 3.1.1 shows each subject and the average decibel level for each 

octave of the scale both ascending and descending. 
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Table 3.1.1 

Average Decibel Level 
B'' Scale, 3 Octaves, No Vibrato 

.. 1st Octave 2nd Octave 3rd Octave 3rd Octave 2nd Octave 1st Octave 
ascending ascending ascending descending descending descending 

Subject 1 
73.01 

(71.96-74.43) 
74.64 

(71.8-78.03) 
77.55 

170.69-81.11) 
76.55 

(70.53-81.57) 
74.48 

(71.55-76.57) 

75.05 
(74.39-
75.85) 

Subject 2 
74.09 

(71.91-76.14) 
75.73 

(72.56-79.06) 
79.34 

172 01-83 43) 
78.41 

(72.57-83.66) 
75.78 

(72.6-78.77) 

74.78 
(71.62-
76.85) 

Subject 3 
74.67 

(72.36-77.69) 
76.55 

(73.9-81.61) 
17.80 

V-'^:(>-82 23 
, ,.78.29->'.' • 

(73.59-82.24) 
77.16 

(73.59-82.24) 

74.04 
(72.38-
76.51) 

Subject 4 
66.95 

(63-69.82) 
67.26 

(63.91-68.95) 
70.52 

(64.23-74.51) 
69.56 

(65.42-74.77) 
68.27 

(64.34-70.89) 

66.66 
(64.11-
69.70) 

Subject 5 
66.47 

(64.21-69.72) 
69.23 

(66.67-71.41) 
69.6(1 

(62.64-72.8) 
66.86 

(65.86-70.84) 
67.42 

(64.15-70;il) 

66.3 
(63.21-
70.02) 

Though each individual note had its own average decibel level measured, this 

information was omitted in this table in order to show the general levels associated with 

each octave of the instrument (Table 3.1.2 shows average decibel levels for individual 

notes in this exercise). The low to high decibel range of the pitches from each octave is 

also presented along with the average decibel level for the octave. As was expected, the 

decibel levels fluctuate greatly between the different subjects. Important though, is to 

observe the uniformity within each individual subject. 

From the data collected, there were some interesting observations made. The 

separated areas highlight the 3 octaves played, and the grades of shading correspond with 

each other as they ascend and descend. In general, the scale of Subjects 1-4 gradually 



increases in average decibel level as the scale ascends, and conversely decreases in 

intensity as the scale descends; this was to be expected. Only two instances break away 

from this pattern. Subject 5's third octave descending scale was at a considerably lower 

intensity level than its ascending counterpart resulting in a difference of 2.74db. Subject 

I's final descending octave also shows a break from the pattern with a 2.04db difference 

in average intensity level. These may have resulted from breathing-related issues; 

whenever the subject renewed his/her breath, a slight increase in decibel level was 

measured. 

A more important observation was the consistency between octaves in intensity 

levels as the subjects ascended and then descended. Again, Subjects 1-4 displayed this 

observation ideally. As the subject ascends through the first octave, the average intensity 

level is not more than Idb difference when the subject descends in the same octave 

(Subject 4 did fluctuate l.Oldb in comparison of their second octave). Again, Subject 5 

showed the greatest fluctuation of intensity when comparing like octaves. This subject 

had considerably lower decibel levels when descending through the scale than when 

he/she ascended. Subject I's deviation from the pattern was attributed to a renewed 

breath right before beginning the last octave, which resulted in higher average intensity 

levels for this portion of the scale. 

A special note should be presented here in dealing with the excerpts containing no 

vibrato. Although the subjects were directed to play with no vibrato on certain excerpts, 

vibrato would sometimes manifest itself in some of the pitches as a result of training and 
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air support. This phenomenon is not uncommon among vocal studies, and would 

sometimes lead to disqualification among vocalists who simply could not sing without 

vibrato."' Fortunately here, the phenomenon did not occur often enough to disqualify any 

candidates, but actually helped the study. As will be presented later, when instances of 

vibrato were observed aurally at a time when none was to be present, they were observed 

to have the same physical traits and analysis of the excerpts intended to be played with 

vibrato. As these instances occur, they will be presented alongside the analysis of the 

excerpts with vibrato. 

Table 3.1.2 displays the average decibel level for each note of the scalar exercise 

performed with no vibrato. 

Table 3.1.2 
Average Decibel Level for Each Pitch (no vibrato) 

Scale Notes Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 

BB" 73.28 75.87 73.74 66.63 64.21 

C 71.96 72.2 75.24 63.99 65.77 

D 73.47 71.91 75.13 64.9 64.37 

E" 73.41 72.83 74.53 63 65.64 

F 74.43 75.4 77.69 67.61 66.88 

G 73.31 75.69 74.47 68.14 69.72 

A 71.97 76.14 72.36 69.82 66.26 

B" 72.26 72.67 74.27 67.24 68.85 

c 74.49 74.05 74.66 67.93 66.94 

d 78.03 77.85 75.55 68.5 69.4 

e" 72.08 78.41 74.67 63.91 66.67 

Dejonekere, Hirano and Sundberg, 18. 
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f 74.93 75 77.31 71.71 69.62 

g 77.82 79.06 76.66 68.95 70.57 

a 75.11 75.58 81.61 67.16 71.02 

b" 72.82 73.33 79.6 65.13 71.41 

cl 77 73.72 77.11 74.51 62.64 

dl 77.16 80.05 73.26 73.02 72.8 

e"! 79.94 83.16 78.82 64.23 73.14 

fl 80.9 83.43 80.83 69.54 70.81 

gl 81.11 81.4 82.23 68.92 67.41 

al 80.83 81.78 79.05 72.67 69.97 

b"! 70.69 78.27 75.5 70.6 69.86 

b"! 70.53 78.44 75.4 70.6 69.82 

al 80.24 81.94 79.78 69.84 67.05 

gl 81.57 81.2 82.24 66.53 65.86 

fl 80.97 83.66 81 68.33 69.01 

e''l 78.82 82.62 79.67 67.01 68.8 

dl 72.3 79.99 73.59 73.72 70.84 

cl 76.33 74.9 76.98 74.77 60.44 

b'' 71.61 72.57 80.43 65.42 67.47 

a 75.01 76.4 82.56 67.67 70.11 

g 76.57 78.37 76.24 67.31 68.48 

f 75.41 74.76 76.9 70.89 66.65 

e" 74.47 77.82 75.44 64.34 67.11 

d 75.69 78.77 76.86 69.87 68.3 

c 72.83 73.53 77.12 70.02 64.15 

B"" 74.33 74.01 72.42 66.84 68.1 

A 75.11 76.85 75.48 69.7 66.4 

G 75.28 76.53 76.51 68.29 70.02 

F 75.33 76.62 73.98 67.63 66.63 

E" 74.8 75.7 75.79 65.28 66.38 

D 75.85 73.29 75.26 66.48 63.63 

C 75.21 71.62 74.08 64.16 65.64 

BB" 74.41 73.61 74.2 64.11 63.21 



The outlined boxes are pitches where vibrato was heard when none was to be 

performed. When these pitches were compared to the same pitches with vibrato 

deliberately applied, the average amplitude levels did not substantially change. The 

outlined decibel levels in Table 3.1.2 were then visually analyzed with the video images 

captured by the fiberoptic scope. One could see the movement of the vocal folds open 

and close in correspondence with the vibrato heard. Since this excerpt was to be 

performed without vibrato, the majority of the video showed no movement of the folds 

during the performance other than the movement involved in swallowing or taking large 

breaths. While the bassoon was being played with no vibrato, the folds were primarily in 

an open position as shown by the following image from the video (Figure 3.1). 



Figure 3.1 
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When the performer would accidentally allow vibrato to occur, as outlined in 

Table 3.1.2, the change from open position to a closed position of the vocal folds could 

immediately be seen in the video data. This was an important observation supporting the 

idea that vibrato originates and is controlled primarily in the larynx; and as shown here, 

by the vocal folds (Figure 3.2). 
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Figure 3.2 

It was initially expected that when the scale exercise, performed with no vibrato, 

was compared to the same exercise with vibrato, a substantial difference in average 

amplitude (intensity) would be found. It was proposed that the intensity levels in the 

exercise with vibrato would be greater than when no vibrato was present. Although the 

average decibel levels were greater in a majority of the areas analyzed, the difference was 

not substantial, often resulting in less than Idb. Again, the consistency between 

ascending and descending octaves remained in the scale with vibrato as it had with the 



scale performed with a straight tone. Table 3.1.3 shows the comparison of the two 

exercises and how the average decibel level remained relatively constant. 
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Table 3.1.3 
Average Decibel Level - Scale 

Subjects 
1st octave 
ascending 

2nd octave 
ascending 

3rd octave 
ascending 

3rd octave 
descending 

2nd octave 
descending 

1 St octave 
descending 

Subject 1 75.24 74 77 21 7h9 73.51 75.51 
with vibrato (73.14-76.68) (72.48-77.6) (71.24-81.1) (71 2«-81.05j (71.88-77.56) (73.56-76.65) 

Subject 1 73.01 74.64 77.55 "6 55 74.48 75.05 
no vibrato (71.96-74.43 (71.8-78.03) (70.69-81.1 Ij (70 53-Rl 57M71.55-76.57) (74.39-75.85) 

Subject 2 75.26 76,07 79.49 7^26 76.45 75.33 
with vibrato (71.98-78.35) (73.94-80.69) (73.91-83.59) (73.42-83.47) (73.05-81.56) (71.56-78.67) 

Subject 2 74.09 75.73 79.34' 78.41 75.78 74.78 
no vibrato (71.91-76.14) (72.56-79.06) (72.93-83.43) (72.57-83.66) (72.6-78.77) (71.62-76.85) 

Subject 3 75.08 77.92 77.98 79.16 77.49 75.05 
with vibrato (73-76.7) (75.46-80.94) (73.32^82 42) (76 1^-83 09) (73.53-81.68) (73.01-76.84) 

Subject 3 74.67 76.55 77.89 78.29 77.16 74.04 
no vibrato (72.36-77.69) (73.9-81.61) (73.2^82.23 (73.59-82.24) (73.59-82.24) (72.38-76.51) 

Subject 4 67.22 68.52 70.73 h7.94 65.76 64.44 
with vibrato (64.48-70.6) (65.69-73.3) (66.8-74.8j ffi4 0l-71.2i (62.43-71.62) (60.6-67.98) 

i 

Subject 4 66.95 67.26 70 52 69 56 68.27 66.66 
no vibrato (63-69.82) (63.91-68.95) 164.23-74.51) i65.42-74.77) (64.34-70.89) (64.11-69.70) 

Subject 5 69.12 70.86 70.79 68.62 68.97 67.69 
with vibrato (66.49-71.86) (67.78-72.86) (62.66-74.53 (60.26-72.77 (66.42-71.59) (64.61-70.02) 

Subject 5 66.47 69.23 69.60 66 67.42 66.3 
no vibrato (64.21-69.72) (66.67-71.41) ffi2.M-72.8) i65.Xh-"'() 84i (W.15-70.11) (63.21-70.02) 



Though intensity did fluctuate when vibrato was produced, as will soon be 

discussed, the average levels did not substantially increase as was expected. Subject 5 

consistently showed intensity levels greater than Idb during vibrato production when 

compared to the non-vibrato excerpt, but the levels were no where near the 10% 

expected. Consequently, and perhaps merely by coincidence and placement of the scope. 

Subject 5 also had the most visible image of the larynx from the videotape. Subject 5 

exhibited strong laryngeal movement during vibrato helping to support the direct 

correlation between the larynx and its affect on what is perceived as vibrato. 

Interestingly, the descending scale of Subject 4 showed lesser intensity levels with 

vibrato than without. All the subjects showed a slight increase in intensity when vibrato 

was utilized at some point in the exercise, but most were within 1 decibel of difference. 

None were near the 10% found in vocal studies. 

More importantly though, by looking at Table 3.1.3, one can see the results were 

quite similar across all subjects. Subjects 1-4 all exhibited a consistent level of intensity 

that gradually increased and decreased with the shape of the scale. This did not change 

with the addition of vibrato. 

Though averages measure the generalities of the intensity levels for each subject, 

the individual fluctuations of amplitude and frequency level will be important factors to 

analyze in the following pages. Once vibrato rates are discovered within the excerpts 

performed, they can be compared to the visual observations of the larynx in the 

videotaped data. 
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In regards to the rate of vibrato across the subjects, analysis of the individual 

sound waves revealed interesting results. Table 3.1.4 displays the vibrato rates 

(measured in Hz) of each subject in the three octaves of the scale performed. 

Table 3.1.4 
Average Vibrato Rates per Second (Hz) - B'' Scale, 3 Octaves 

Amplitude Modulation 

„ . , ^ 1st Octave „ ^ 3rd Octave 3rd Octave „ ^ 1st Octave Subiects ,. Octave ,. , Octave , ,. 
ascendmg ,. ascendmg descendme , ,. descendmg ° ascending ° ° descending ® 

Overall 
Average 
Vibrato 

Rate 

Subject 1 N/A 4.46 Hz 4.97 Hz 4.9 Hz 5.43 Hz N/A 4.93Hz 

Subject 2 5.9 Hz 5.11Hz 5.12 Hz 4.87 Hz 4.68 Hz 5.21 Hz 5.14 Hz! 

Subject 3 N/A 4.46 Hz 4.87 Hz 4.79 Hz 4.76 Hz 4.78 Hz 4.73 Hz-

Subject 4 N/A 5.32 Hz 5.56 Hz 5.14 Hz 5.75 Hz 5.58 Hz 5.47 Hz { 

Subject 5 4.88 Hz 4.82 Hz 4.85 Hz 4.84 Hz 4.67 Hz 4.71 Hz 4.79 Hz 

Measurements were taken from the sound waves only when vibrato was aurally 

detected. Even though the subjects were instructed to perform the scale utilizing a 

constant vibrato, some notes did not appear to have vibrato applied to them. This issue 

manifested itself only in the lowest octave of three of the five subjects. It is represented 

in the table by the "N/A" designation where a vibrato rate could not be measured. 

Vibrato rates appeared to be consistent throughout the subjects, and did not change 

considerably between the various octaves performed. Rates were not significantly higher 
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or lower across the three octaves. This leads to the assumption that vibrato rate is not 

affected by the range of the instrument, although vibrato seems to be more difficult to 

produce in the lowest octave of the instrument. Though rates were expected to be higher, 

the range of overall vibrato rate across the subjects was from 4.73-5.47 Hz, well within 

the accepted range of what is considered a pleasing vibrato.''^ 

One of the more interesting aspects discovered in the analysis of the data was in 

the type of modulation of the vibrato. As has been stated earlier, vibrato manifests itself 

as a fluctuation of either frequency (pitch) or amplitude (intensity) or a combination of 

both. It was expected the vibrato of bassoonists would be a combination of both types of 

modulation. Surprisingly, the vibrato waves analyzed revealed a much greater 

fluctuation in amplitude than in frequency. In many instances where vibrato was aurally 

present, it was solely a fluctuation of the amplitude; absent of any fluctuation in 

frequency. In instances where frequency did seem to modulate, it did so at levels not 

generally noticeable by the human ear. The human ear can usually detect a change in 

frequency only beyond 4 Hz. Any change in frequency less than 4 Hz is usually not 

perceived as a fluctuation in pitch. Interestingly though, the subtle fluctuation of 

frequency that did occur, happened at the exact same rate as the corresponding amplitude 

rate, which was perceived as intensity vibrato. Assumptions can be made that a 

fluctuation in amplitude can have an effect on the frequency rate even though it may not 

be audible. 

Dejonekere, Hirano and Sundberg, 10 and Reid, 42. 
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Audible frequency modulation was mostly absent among all subjects when 

vibrato was heard, and nearly all vibrato was a result of amplitude modulation. A few 

tones, though, did exhibit a fluctuation of frequency that would be audibly perceived as 

vibrato. Again, these tones that had a combination of both amplitude and frequency 

vibrato did so at the exact same rate. Table 3.1.5 displays the pitches where a modulation 

of frequency was equal to or greater than 4 Hz: 

Table 3.1.5 
Frequency Modulated Pitches 

Subjects 3rd Octave 
ascending 

3rd Octave 
descending 

Subject 1 E" - 4Hz 
G - 6 H z  

G - 7 H z  
E" - 5Hz 

C - 6 H z  

Subject 2 E" - 4 Hz 
G - 7 H z  
B" - 5Hz 

B" - 5 Hz 
G - 6 H z  

Subject 3 G - 4 H z  N/A 

Subject 4 N/A N/A 

Subject 5 B" - 4 Hz 
B" - 4 Hz 
A - 6 H z  



As one can see from the table, not all subjects had frequency modulation contained 

in their vibrato at an audible level. While Subject 2 had six notes, which exhibited a 

frequency modulation, Subject 4 had none. Also, those subjects who did show an audible 

frequency vibrato only did so in the uppermost of the three octaves. The pitches e''' and 

g' in the third octave seemed to lend themselves to the greatest ability for frequency 

modulation. It could be theorized that as the bassoon reaches into its higher register, the 

vibrato becomes more vocal in nature, with frequency modulation playing as integral a 

part as amplitude change. Unfortunately, this study did not explore the uppermost 

register of the bassoon in detail, and the reasons for the modulation of frequency remain 

unclear, which could serve as the basis of a future study. It is important to note again, 

that while the pitches of Table 3.1.5 show frequency modulation, they all occur at the 

same rate of modulation as their corresponding amplitude rates. There were no pitches in 

any of the examples that exhibited a frequency vibrato that did not also have a 

corresponding intensity vibrato. 

All the previous data discussed so far has been associated with the scale excerpt. In 

regards to the Mozart excerpt, vibrato and its usage was analyzed in the setting of a true 

musical excerpt. The excerpt performed (Figure 3.3) was the opening four-measure 

phrase of the second movement to Mozart's Bassoon Concerto in B'' Major, K.191. 



Figure 3.3 
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BASSOON 

Andante ma Adagio 

Again, the excerpt was performed first with no vibrato, and then with vibrato 

utihzed. After analyzing decibel levels, the results were quite similar to the scale excerpt. 

Though it was theorized average decibel levels would be greater in the excerpts with 

vibrato than the ones without, there appeared to be no significant change in the intensity 

level when the performers were inhibiting their vibrato and when they were using vibrato 

freely. Table 3.2 compares the average decibel levels of the excerpt both with and 

without vibrato. 



Table 3.2 
Average Decibel Levels 

Mozart excerpt 

Average db 
No Vibrato 

Average db 
With Vibrato Difference 

Subject 1 73.49 73.19 (-.30) db 

Subject 2 72.98 73.49 .51 db 

Subject 3 74.76 74.29 (-.47) db 

Subject 4 66.43 66.37 (-.06) db 

Subject 5 64.88 65.48 .60 db 

As one can see from the table, not only did decibel levels increase only slightly, but in 

three of the subjects decibel levels actually decreased in intensity from the excerpt with 

no vibrato to the excerpt incorporating vibrato. The differences in either direction remain 

within Idb, and thus, show no significant change. 

Within this excerpt, two elements arose which should be noted. During the excerpt 

with no vibrato both Subjects 2 and 3 produced pitches that did indeed contain vibrato. 

Subject 2 had two pitches where vibrato could be heard. Again, as in the scale example, 

when viewing the videotape, the larynx and vocal folds remained stationary during most 

of the excerpt when no vibrato was utilized. As soon as vibrato appeared aurally in this 

excerpt the motion of the vocal folds could be seen in the video. Figure 3.3.1 outlines 

the two notes, their rates occurring at 5.55Hz and 5.71Hz respectively. 
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Figure 3.3.1 
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Subject 3 only had one pitch where vibrato was present during the excerpt with no 

vibrato, but interestingly, it was one of the same pitches found in Subject 2's previous 

example. Figure 3.3.2 outlines e' as the pitch presented in the first measure of the phrase. 

Figure 3.3.2 
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It is uncertain whether this occurrence is purely coincidence, or whether or not there 

is some sort of artistic "need" for vibrato during this pitch, thus inhibiting these two 

performers from eliminating their vibrato; or if this pitch simply lends itself to a greater 
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propensity for vibrato production. The former justification is the most probable. 

Musicians regularly emphasize certain notes of a musical phrase for artistic expression, 

and vibrato is one of the most utilized techniques of expression for the bassoonist. In 

suppressing the vibrato during this excerpt, a musical urge may have given way to the 

natural instinct of performing these notes with vibrato. This idea becomes clearer when 

looking at the excerpt that utilizes vibrato, as will be discussed shortly. 

When vibrato was added to the Mozart excerpt, the average vibrato rate of the five 

subjects fell well within the accepted range of a pleasing vibrato (4-7Hz). Table 3.2.1 

displays the average vibrato rates across subjects during the Mozart excerpt. 

Table 3.2.1 
Average Vibrato Rates 

Mozart Excerpt 

Vibrato Rate 

Subject 1 6.16 Hz 

Subject 2 5.72 Hz 

Subject 3 5.16 Hz 

Subject 4 5.82 Hz 

Subject 5 5.14 Hz 

Visual analysis of the videotape during the Mozart excerpt with vibrato shows the 

same corresponding movement in the larynx as was shown in the scale example. All 

subjects exhibited laryngeal movement at the vocal folds whenever vibrato was present. 
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The movement showed the opening and closing of the vocal folds at the rate of the 

vibrato from each subject. Generally speaking, when vibrato was aurally present, 

movement was seen in the larynx; when vibrato was absent, there was no movement in 

the larynx that seemed to affect sound production. 

Regarding the issue of the artistic merit of vibrato and whether certain pitches should 

have vibrato while others should not, it is not the focus of this study to make such 

determinations. The topic of vibrato usage, though, has been and still remains an area of 

debate. It should be reiterated for purposes here that subjects were not instructed on 

specifically how to use their vibrato, but were told to use vibrato freely and 

independently within the excerpts requiring it. This is brought up due to an interesting 

discovery in analyzing the Mozart excerpt across the five subjects. In each of the 

subjects, one pitch aurally appeared to have a greater emphasis (including its vibrato) 

than the others of the excerpt. This was the pitch d' (Figure 3.3.3), occurring in the third 

measure of the excerpt. 

Figure 3.3.3 
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As a result of the instructions given to the subjects, some pitches from one subject 

may have contained vibrato, where the same pitches from another did not. In other 

words, each subject utilized vibrato freely where they thought was appropriate. In 

regards to the pitch in Figure 3.3.3, the d' was not only given vibrato by all five of the 

subjects, but in each subject it was the pitch with the greatest vibrato emphasis. 

Explanation would lead into theoretic, artistic and philosophical discussions of why this 

event occurred, but the musical arguments venture beyond the scope of the present study. 

It is only important here to note the pitch highlighted was heard as the note with the 

greatest attention paid to it in regards to vibrato. The greater emphasis observed was due 

to the vibrato extent of this pitch. From the definition contained in Chapter 1, the vibrato 

extent is, "The amount (measured as a percentage) of fluctuation above and below the 

fundamental, and can be applied to both frequency and amplitude." Table 3.2.2 displays 

the low, high and average extent of pitches containing vibrato for each subject during the 

Mozart excerpt with vibrato. A separate column shows the extent of the d' in measure 

three of the excerpt. 



Table 3.2.2 
Extent Percentages 

Mozart Excerpt 

Low extent High extent Average extent d' extent 

Subject 1 16% 32% 23.80% 44% 

Subject 2 21% 50% 37.80% 74% 

Subject 3 16% 53% 26.60% 104% 

Subject 4 7% 26% 15% 21% 

Subject 5 8% 37% 21.60% 43% 

It should be noted the d' was not included in the configuration of the average 

extent due to its strong musical emphasis. One can see how much greater the extent on 

this particular note was when compared to the other pitches of the excerpt. Only in 

Subject 4 was this note not the pitch with the greatest vibrato extent. Still, in Subject 4, 

the d' was well beyond the average extent of the surrounding pitches with vibrato in the 

excerpt. Consequently, in viewing the video in this particular area, each subject showed 

the greatest laryngeal movement corresponding with the vibrato aurally observed. 

The third and final playing exercise the subjects performed was the bassoon solo 

at the end of the second movement of Tchaikovsky's Symphony No.4 in F minor, op.36 

(Figure 3.4). 
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Figure 3.4 
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As this was a longer excerpt, the results were more varied in regards to individual 

notes, but were also quite similar to the Mozart example when looked at as a whole. 

Decibel levels during the Tchaikovsky excerpt were slightly higher across all subjects 

when compared to the Mozart excerpt, but did not change significantly enough to suggest 

an effect on vibrato that would be different than the results gathered from the Mozart 

excerpt. Table 3.3 outlines these results. 
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Table 3.3 
Average Decibel Levels 

Tchaikovsky Excerpt 

Average db 
No Vibrato 

Average db 
With Vibrato Difference 

Subject 1 75.57 75.86 .29 db 

Subject 2 75.85 74.9 (-.95) db 

Subject 3 76.34 76.48 .14 db 

Subject 4 66.88 66.65 (-.23) db 

Subject 5 67.16 66.88 (-.28) db 

Again, in making comparisons to the data from vocal studies, the initial expectations 

were for amplitude levels to be at a significantly higher rate (around 10%) when vibrato 

was utilized than when there was no vibrato present. This was not found in the bassoon 

study. The third example remains consistent with the previous two, showing that not 

only did amplitude levels remain within 1 decibel of each other, but in three of the 

subjects amplitude levels actually decreased when vibrato was incorporated. 

Like the previous exercises, during the performances where there was to be no 

vibrato, occasionally vibrato would occur, and at a rate in line with the previous 

measurements (4-7 Hz). Figure 3.4.1 identifies which pitches incorporated vibrato during 

the non-vibrato exercise, and also labels the subject responsible. 
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The results of the Tchaikovsky excerpt are very consistent with those found in the 

Mozart excerpt, both of which support vibrato controlled at the laryngeal level. Visual 

analysis of the video shows the same laryngeal movement as was detected in the scale 

and Mozart exercises. There appears to be greater emphasis in the music between 

measures 283-285 of the excerpt. As one can see in this example, which was to have no 

vibrato, the performers could not completely abandon their vibrato during this area of the 

music. As in the Mozart example, there are musical and theoretical justifications for this 

phenomenon, but they go beyond the scope of this paper. Understanding though, vibrato 

is a natural element of musical expression, one can argue the reason for each of the five 

subjects as to why they produced vibrato in this area. One can see the performers were 

not exactly consistent on which of the pitches would vibrate, and no one pitch stands out 

as in the Mozart example, but the general area of the two measures highlighted shows 

some artistic urge for freedom of expression during this portion of the solo. 
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When analyzing the Tchaikovsky excerpt that intentionally utilized vibrato, results 

similar to the previous vibrato exercises were found. Table 3.3.1 shows the average 

vibrato rates across all subjects. 

Table 3.3.1 
Average Vibrato Rates 
Tchaikovsky Excerpt 

Vibrato Rate 

Subject 1 6.94 Hz 

Subject 2 5.74 Hz 

Subject 3 5.28 Hz 

Subject 4 7.85 Hz 

Subject 5 4.82 Hz 

As one can see, when compared to the average rates of the Mozart excerpt, the results 

were quite similar. Table 3.3.2 shows the vibrato rates of both excerpts side by side. 
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Table 3.3.2 
Vibrato Rates Compared 

Mozart Tchaikovsky 

Subject 1 6.16 Hz 6.94 Hz 

Subject 2 5.72 Hz 5.74 Hz 

Subject 3 5.16 Hz 5.28 Hz 

Subject 4 5.82 Hz 7.85 Hz 

Subject 5 5.14 Hz 4.82 Hz 

Here, though, in dealing with a longer excerpt, a few additional observations were 

made. The interpretation of this excerpt varied greatly between the subjects, mostly in 

regards to tempo. Subject 1 performed the excerpt at the fastest tempo, taking 35.52 

seconds to complete the excerpt. Subject 5 performed at the slowest tempo, taking 81.11 

seconds to complete the excerpt. The rate of tempo seemed to have a correspondence 

with the rate of vibrato. In general, notes which had a shorter duration also had a faster 

rate of vibrato, closer to 7Hz, while notes of longer duration had vibrato rates closer to 5 

Hz, sometimes even getting closer to 4 Hz. The analysis of such observations run beyond 

the range of this study, but would be a valid focus for future research. For the purposes 

of this paper, though, visual analysis of the video yielded the same observations whether 

the vibrato rates were slow or fast: vocal chord movement could be seen in direct 

correspondence to vibrato heard. 
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In summary, the data collected from the sound waves and video resulted in some 

interesting insights into the vibrato of the bassoonist. Especially when the results of the 

sound waves are compared to the visual observations of the fiberoptic scope, many 

connections were made. Essentially, all of the results in regards to vibrato data can be 

attributed to the movement of the vocal chords of the larynx. Though other factors may 

be involved, such as abdominal contributions, the larynx is certainly a contributing factor 

to the bassoonist's vibrato. The observations made here are much like the initial 

observations made by Brown in his study: 

It would appear that pulsing of the air column was accomplished by the 
vocal folds by action of the arytenoids. This is the only place in the throat 
where the air stream can be modulated. It should be stressed that the vocal 
folds are not being used in a sound-producing capacity, but as a 
mechanism to modulate and control the flow of air from the trachea into 
the oral cavity 

Brown continues, making a generalized statement, "It appears that the air column was 

modulated by movements of the vocal folds.'"*^ These observations support the following 

results describing the elements of bassoon vibrato. 

The data most often shows a bassoonist's vibrato as a phenomenon of amplitude 

modulation with frequency either remaining constant or changing very little. Also, 

amplitude among bassoonists remains at a relative constant among pitches utilizing 

vibrato and those that do not. As amplitude is measured by the intensity of the air stream. 

Brown, 41. 

Ibid, 51. 
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it can be theorized the vocal folds are the contributing factor to the fluctuation of such 

an air stream. Pulsations of air from the abdominal muscles could also yield similar 

results, but the subjects of this study did not believe they were using such pulsations. 

Future research measuring the abdominal area in conjunction with the larynx should be 

taken into consideration. 

Occasionally in the video, the epiglottis and the tongue interrupted the view of the 

vocal chords, but after careful visual analysis, the posterior areas of the vocal folds could 

often still be seen contributing the same movements of opening and closing in tandem 

with the vibrato. The analyzed data found in this chapter is a manifestation of tones 

being altered or remaining stationary through changes in the larynx, primarily by the 

vocal folds. Though other areas of the body still remain to be studied, the contributions 

of the larynx to vibrato production may no longer be overlooked, and warrant a closer 

analysis with future research. 



CHAPTER 4: CONCLUSION 

The purpose of the research presented here has been to observe the larynx during 

vibrato production on the bassoon to observe whether or not it contributes to the 

technique of vibrato. Historically, most thought on bassoon vibrato has been focused 

away from the larynx, with primary consideration given to the abdominal area. After 

conducting experiments with five subjects, data was collected that revealed surprisingly 

clear results supporting the primary thesis of this paper. The larynx contributes directly 

to vibrato production on the bassoon. 

The data presented here supports the notion of a vibrato produced by the larynx, 

which is controlled primarily at the vocal folds. The epiglottis and other physiology of 

the larynx may also be contributing factors, and should serve as the basis for future 

studies. The idea of a vibrato produced and controlled at the laryngeal level was not 

completely new and had been mentioned in previous research by Weait, Veazy and 

others. Until now, though, the level of involvement by the larynx was unknown, and it 

was unclear how the larynx and vibrato were directly connected. 

After analyzing the data collected from this study, it appears the production of 

bassoon vibrato has a much stronger physical resemblance to vocal vibrato than 

previously thought; an observation which leads to the idea that a bassoonist could 

approach learning vibrato much like that of a trained vocalist in the Western Classical 

tradition. Other researchers and bassoon pedagogues have made the connection between 
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bassoon vibrato and vocal vibrato in the way it should sound to the listener, but in 

regards to its production they often venture in a direction very non-vocal in nature. 

It is easiest to teach bassoon vibrato to students who sing naturally with 
vibrato. These students will have a well-established concept of vibrato 
within a tone, a concept of which may then be transferred to the bassoon 
sound merely by mastering the mechanics involved."^^ 

What is unclear by this statement is whether Peeples intends to use a singing model as a 

concept or as a device for producing bassoon vibrato. She later continues by describing 

an abdominal process as the proper way of producing vibrato on the bassoon, and 

overlooks a concept she had presented with the previously quoted statement. By 

transferring a vocal vibrato to the bassoon the student may have little difficulty with its 

production, but by only transferring the concept, and manipulating the vibrato by other 

means (dog-panting), the student may overlook the primary source of producing an 

efficient bassoon vibrato. 

ft is the conclusion of this author, the vibrato of the bassoonist is a phenomenon 

primarily controlled at the laryngeal level; or at the very least, the larynx plays a pivotal 

role during the utilization of bassoon vibrato during performance. Other factors must be 

taken into consideration, though, and a more probable statement can be made when 

dealing with the real-world scenario of a bassoonist who produces vibrato in the setting 

of a musical performance: Bassoon vibrato is a combination of vibrato-production 

techniques including laryngeal, abdominal and jaw vibrato. This statement is in line with 

previous ideas on vibrato, hi his dissertation discussing the teachings of Sol Schoenbach, 

Peeples, 17. 
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Dietz cites a quotation from author Everett Timm to demonstrate the lack of unanimity 

among bassoon pedagogues on the topic. "Other authors agree with the idea of using a 

combination approach, due primarily to the fact that the diaphragm vibrato used solely 

can be difficult to produce at the fastest pulsations required.'"*^ 

Though it has now been observed the larynx plays a much larger role than 

previously thought, the methods of abdominal and jaw vibrato cannot be abandoned. The 

idea of a vibrato system should be addressed, which would use all three types of vibrato 

(laryngeal, abdominal, jaw) in coordination with each other to reach the expressive and 

artistic goals of the musical setting. From the research presented here, the laryngeal 

vibrato will most likely be predominant, but the trained bassoonist would be able to 

alternate between different methods of vibrato at an almost subconscious level. Though 

this may seem complicated, it is perfectly in line with vocal pedagogy and idealism as 

stated by Appleman: ".. .there is a coordinated action with the muscles of expiration 

forming a complex Gestalt system for the production of the vocal vibrato." Appleman 

continues to state, . .vocal vibrato is directly related to the sensation of a balanced 

muscular system.. .that it is produced by minute alterations of body pressures.. 

Why should this be any different for the bassoonist? As a bassoonist produces 

sound from the instrument and begins to make musical decisions as his or her technique 

develops, a complex interaction of the muscular system is involved. When vibrato is 

Dietz, 43. 

Appleman and Smith, 80. 
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incorporated into that system, it is most likely that a number of physical interactions 

contribute to deliver a final product. This study has simply shown the larynx and the 

vocal folds to be a primary contributor to the method of producing vibrato. 

The results and observations of this study support the previous research studies 

and observations of those mentioned in previous chapters when dealing with the question 

of a vibrato controlled at the larynx: Weait, Veazy, Brown, et al. Now that it has been 

discovered the larynx plays a vital role in bassoon vibrato, future studies can look further 

into this area of research as many questions still remain. The most surprising 

observations made were the levels of consistency found among the five subjects when 

observing the larynx. All exhibited the same movements of the vocal folds in 

coordination with the presence of vibrato, although all subjects came from diverse 

backgrounds in their training. In understanding the role of the larynx as an important 

factor among all five subjects, future studies can either focus directly on the laryngeal 

region, or focus on other areas of the body to understand how they may or may not also 

contribute to vibrato production. The following suggestions for research were ideas that 

came directly from the study presented here, and would help to further understand the 

physical process of vibrato production. 
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Future Studies 

Future Study 1: Measure air-flow-pressure in direct relation to vibrato. Much like 

the Large/Iwata study on vocalists, this would be research based solely on amplitude 

changes and data collected from an air flow meter. 

Future Study 2: Using the identical examples of Future Study 1, measure abdominal 

muscle movement much like Appleman's study as proposed by Shipp."^® 

Future Study 3: In conjunction with Future Studies 1 and 2, instruct subjects to use 

only a strict abdominal vibrato to observe if the larynx continues the same movement as 

witnessed in this study. 

Future Studv 4: Jaw vibrato needs to be measured on bassoonists, especially at very 

soft dynamics. Incorporate in this study the embouchure pressure on the reed to see if it 

is in coordination with vibrato rate. 

Future Studv 5: Measure frequency fluctuating vibrato in the uppermost region of the 

bassoon and compare with lower ranges. It is theorized the higher ranges of the bassoon 

will exhibit more frequency modulation than the lower ranges. Compare results to vocal 

studies. Are vibrato rates faster? Is there more or less movement in the larynx? 

Future Studv 6: Do notes of shorter duration have faster vibrato rates than those of 

longer duration? How do aesthetics affect vibrato rate? Do some notes of a musical 

phrase inherently have faster vibrato rates than others? 

Shipp, Doherty and Haglund, 303. 
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Future Study 7: Does the epiglottis and/or tongue play a role in vibrato production? 

This area should be analyzed during periods of no vibrato and compared with periods 

utilizing vibrato. 

Although the primary goal of this study was to observe the larynx and its role in 

vibrato production, another important consideration for this research was its implications 

for educational purposes. One of the primary motivations for pursuing this study was to 

hopefully come to a better understanding of how bassoon teachers may better instruct 

students in the technique of vibrato production. To reiterate from Chapter 1, the current 

status of bassoon pedagogy on the topic of vibrato is wide and varied with no standard 

method of instruction in place. Most instructors teach bassoon vibrato in a different way 

than they produce it, without a firm understanding of either process. It was theorized 

here, bassoon vibrato could be better learned if taught from a vocal perspective. Many 

teachers already approach it in this manner, but there are many who do not. Still, a 

greater understanding of vocal pedagogy in regards to vibrato may help bassoon 

pedagogues become better teachers to their students. Among the many things the 

bassoonist can learn from vocal pedagogy is, "most singers do not 'learn' vibrato, but 

instead it is a bi-product of correct tone production.'"" Instead of making vibrato the 

center of study, it should instead be viewed as something the musician may add only if a 

proper tone and air support is first in place. Reid makes a wonderful analogy about 

making vibrato a focus of study; 

Dejonekere, Hirano and Sundberg, 9. 
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Overt attempts to control the character of tonal pulse on the assumption 
that it is a vibrato is equivalent to the awkward dancer attempting to move 
with grace and sureness as an act of will without first having undergone a 
rigorous program of technical reconstruction. It is technical mastery that 
makes the graceful, well-coordinated movements of the dancer and a vocal 
vibrato possible, both being dependent upon a special kind of pre-existent 
functional condition.^" 

Essentially, an effective vibrato cannot be achieved until other issues of tone production 

are conquered, and to try and focus on vibrato too early in technical development would 

be futile. Only when a natural freedom exists in tone production, should the bassoonist 

begin to think about adding vibrato as an element of expressiveness. Sometimes this 

comes very early in a bassoonist's development as a natural occurrence, but in some 

cases it may be a difficult hill to climb. In looking back at vibrato and tone production as 

a "complex Gestalt system", Reid reminds the performing musician that the body's first 

and primary function is to carry out life functions, such as breathing. When the artist 

transforms his or her body into a producer of music; and this is especially true for the 

vocalist or wind instrumentalist; he or she must keep in mind the body's primary 

function. 

When a single member of a complex muscular system(s) is involuntary, all 
members of the system must be treated as though they too were 
involuntary; and when an organic (muscular) system(s) is being used as a 
secondary, or overlaid, function: as, for example, singing (or 
bassooning!), it must never in the adaptive process violate or transgress 
those principles or laws governing its primary function." 

Reid, 53. 

Ibid, 54. 
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Essentially, if the performer approaches vibrato production as a natural, unforced effect, 

that should come after proper tone production and air support are in place, it should 

emerge with little effort. But, if the performer forces the issue of vibrato, and tries to 

manipulate physiology in a way that is unnatural, he or she may end up producing a 

vibrato, but it may sound manufactured and awkward, lacking the aesthetic elements 

associated with beautiful expression. 

It has been suggested the emergence of vibrato in young performers can be aided 

by an understanding and exposure to the models of good vibrato and how it sounds. 

Once the vibrato is in the ear of a performer, it will eventually emerge, perhaps without 

ever being a focus of study; and in keeping with vocal ideals, occur as a natural bi-

product of proper technique. Dietz highlights this thought in his interviews with one the 

world's most highly respected bassoonists, Sol Schoenbach; "(Schoenbach) emphasizes 

that listening to other artists, especially singers will help a young bassoonist to develop a 

beautiful vibrato."^^ 

By letting vibrato emerge through training in other techniques, the bassoon instructor 

can help a student develop his or her own vibrato through indirect instruction. Again, to 

borrow from vocal models, "All studies are agreed that untrained voices generally have 

little or no vibrato and that the vibrato develops in regularity and extent with training."^^; 

and also, "An essential first step in making contact with the self-regulatory propensity of 

Dietz, 47. 

Troup, 19. 
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the vibrato is to avoid making it a direct object of study.These observations can be 

directly applied to the bassoonist in his or her development of a vibrato at its most 

efficient production. Since the larynx has now been proven to be an important factor in 

vibrato production, the emphasis on "learning" a vibrato through huffing and puffing into 

the bassoon may now be re-evaluated. Efforts may now be centered upon tone 

production and air support, which should eventually lead to the emergence of vibrato. In 

understanding the contributing factors of the larynx, better insight may be gained into a 

more efficient means of approaching the process of vibrato production on the bassoon. 

Reid, 54. 
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APPENDIX A 

In October of 2000, an informal question was posed to the double reed 
community over the International Double Reed Society listserv. The question asked how 
the technique of vibrato was taught on the bassoon. The following answers have been 
altered only to provide anonymity. 

"Hi, I am a bassoonist/teacher of many years, and I learned my best, most successful 
approach to teaching vibrato to bassoon students from an oboist. I took an oboe class 
because I had to teach a lot of oboes for my job. 

1. I start out having the student say (really forcefully), 'OOH!, OOH!, OOH!'—from 
the stomach up to the very bottom of the throat. 

2. I then move to the connected 'oohs'oo!-oo!-oo!-oo!' 
3. Next, do the 'oos' into the horn. 
4. Begin with slow pulses, and increase the speed gradually. 

One common problem students have is letting the air slow down too much between the 
'oo' sounds on the instrument. So I ask that they back off only about 1/2 or 1/3 of the 
way between 'oos'. I encourage big, ugly sounding accents, but staying on pitch, until 
they get the muscles going." 

"When I was learning bassoon vibrato, my teacher (an oboist who also played bassoon) 
taught me using a method very similar to the one reported below. He told me to say 
'huh' from the gut, and then cormected them into 'huh-uh-uh-uh...' He likened the 
sound to a car trying to start on a cold winter morning, which worked well for me." 

"I have asked about this.. .he suggested 'laughing' into the instrument. There is some 
wisdom to this, but it hasn't gotten results with all of my students. One just thought I was 
being fimny and it took a few minutes to calm him down. At any rate, I was just looking 
for some new ideas because not everyone learns in the same way and with the collective 
wisdom of the list we should be able to devise a really effective way to teach this. 
Vibrato came naturally to me so I was totally clueless about how to teach it. Thank you 
for all your suggestions. I'll write again after I see my students and let you know what 
worked!" 

".. .at.. .University has her students pant like a dog - first a big dog, then a small dog (she 
even has them put their 'paws' up!). To me this helps simulate the transition from the 
abdominal muscles to the throat muscles. I also mix in a little jaw vibrato (I know that 
may be sacrilege to many - it comes from my saxophone background). But I believe that 
the most important aid, once you have taught the process, is to play with and for the 
student. They will imitate you and your vibrato." 
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"I also studied with.. .and can say that the dog panting really does help. But you must 
keep in mind that the air stream must be quite fast and under control, which may not be 
observed with the panting. One doesn't notice it until they get up into the high register 
like the B above the staff.. .doesn't really do the throat that one would think. You start at 
say 60 beats on the metronome and 'pant' 2 beats, then3, and so on. I think that we shot 
for 6 per beat. Then you gradually increased the tempo and you began to notice while 
practicing religiously in front of the mirror that your throat begins to move more than the 
abs. But I dare say this is a true throat vibrato since the abs are still pulsing away..." 

. .1 encourage students to think of the strong abdominal 'bursts' - a so-called self-
inflicted Heimlich maneuver. And, using a slow tempo on the metronome, gradually 
increase the number of such 'bursts' per click. This exercise helps them identify the 
abdominal muscles utilized in the expiration of air..." 

"I was taught to teach students vibrato in the following way. Tell the student to think 
back to when they first started playing and 'huffed' out a note rather than tonguing. Have 
them experiment with this sound and play scales with 4 'huffed' beats per note. 
Gradually have them speed up the 'huffed' beats until it blends into a rough vibrato. All 
of this is with a metronome. Next, have them gain more control by varying 2, then 3, 
then 4 pulses per beat. By gradually increasing the speed of the vibrato, it sort of 
naturally decreases with wideness of pitch." 
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