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ABSTRACT 
 

Typically, the art song recital is a performance event of primary importance 

within the university environment; however, the career Heldentenor entering academia 

may find that the aggressiveness of timbre and the scale of loudness he has developed to 

sing Wagner’s heavily orchestrated, very long roles are inappropriate for the performance 

of most art song repertoire. If the Heldentenor possesses an appropriate pitch structure, he 

can adapt his technique to sing as a baritone and develop the warmth of timbre and 

nuance of expression appropriate to the intimate qualities of recital performance. Art 

song recital performance conditions and those of some Wagnerian tenor roles are 

described and contrasted, emphasizing the acoustical challenges and demands upon 

stamina that drive the Heldentenor toward specialization. The acoustics of audibility and 

voice type are described. A method for adapting the Heldentenor to recital baritone is 

presented, incorporating exercises developed from the acoustical principles examined 

within this document. Examples are presented of power spectra and the application of 

these techniques to repertoire, documenting the efficacy of the author’s method in 

adapting the Heldentenor from the least intimate of repertoires to the most refined. 
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I. INTRODUCTION 

 

Justification for this Study 

 

Often professional singers of dramatic repertoire integrate into the academic 

environment. However such a transition may require changes in repertoire and vocal 

category. Within the university’s recital oriented performance culture, the career 

Heldentenor may find that specific vocal characteristics he has developed to be able to 

sing the heaviest of tenor roles are inappropriate for the relative delicacy of most art song 

literature. The brilliance of timbre and the loudness of dynamic scale the Heldentenor 

develops to be able to project effectively while singing in the narrowly specialized 

Heldentenor Stimmfach
1
 does not transfer well to the subtleties of art song. This paper 

will attempt to demonstrate that some Heldentenors can alter their vocal technique to 

enable them to sing recital baritone, an adaptation that allows them greater access to art 

song repertoire. The document will also propose a method for organizing vocal technique 

to achieve this alteration. 

Many Heldentenors have voices possessing structural characteristics usually 

found in baritones, such as passaggi
2
 typical for a baritone. If the Heldentenor can adapt 

his technique to sing within baritonal ranges, he should be able to achieve a reduction of 

his breath pressure and of the general tonus of his vocal apparatus. Through these 

                                                
1
Stimmfach is the German term for “voice category.” Commonly shortened to Fach, meaning “category.” 

2 Passaggio is the Italian term commonly used to designate the transition between the registers of the 
singing voice. Passaggi is the plural form of passaggio.   
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reductions of pressure and tonus he may achieve a warmer, more flexible timbre, and a 

more nuanced dynamic scale. This can aid the production of a subtle and varied palette of 

expressive shadings, appropriate to the piano-accompanied song literature. 

 

Relevance to the Existing Literature 

 

Some of the most useful descriptions of vocal category for the voice teacher and 

singer interested in the practical application of theory are to be found in the writings of 

Richard Miller. In English, French, German and Italian Techniques of Singing: A Study 

in National Tonal Preferences and How They Relate to Functional Efficiency, Richard 

Miller presents charts of the operatic vocal categories’ approximate passaggi.3 He also 

describes vocal categories as they vary in some different vocal traditions. The Structure 

of Singing includes the same information about passaggi, and discusses vocal categories 

in relation to the zona di passaggio and technical development.4 In Training Tenor Voices 

Richard Miller elaborates on the different types of tenor and their development.5 He 

discusses only the retraining of baritone to tenor, but not the retraining from tenor to 

baritone. His Solutions for Singers: Tools for Performers and Teachers includes a section 

                                                
3Richard Miller, English, French, German and Italian Techniques of Singing: A Study in National Tonal 

Preferences and How They Relate to Functional Efficiency (Metuchen, NJ: Scarecrow Press, 1977). 
Passaggi is the Italian word meaning “passages.” It is the plural of passaggio, meaning “passage,” and 
refers to notes within the singing voice that mark transitions from one registration to another. 
4Richard Miller, The Structure of Singing: System and Art in Vocal Technique (New York: Schirmer 
Books, 1986). Zona di passaggio: “zone-,” or “area of passage.” 
5Richard Miller, Training Tenor Voices (New York: Schirmer Books, 1993). 
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on the differentiation of tenor from baritone;6 however, as in Training Tenor Voices, his 

discussion of voice category change refers only to the change from baritone to tenor.  

Louise T. Guinther’s short article for Opera News, “Sing Low: Onetime Tenor 

Dwayne Croft Has Found His True Voice in the Baritone Repertory,” briefly describes 

Croft’s change in college to baritone, but offers no information on any of the technical 

aspects of his transition. “A Singer's Diary: Trading Up” is a short interview with voice 

teacher Daniel Ferro, and is concerned with the topic of categorization as baritone or 

tenor, but does not address the retraining from tenor to baritone.7 In his essay, “Das Ende 

des Tenorhelden, oder: Muss Otello eine baritonale Stimme haben?” (“The End of the 

Tenor Hero, or: Must Otello Have a Baritonal Voice?”), the prominent German vocal 

music critic Jürgen Kesting summarizes the history of Otello casting, and criticizes the 

casting of Otello with tenors of baritonal timbre.8 While contributing to the discussion of 

baritone versus tenor elements in dramatic singing by tenors, this article does not address 

my central thesis. 

           Brian James Watson’s doctoral treatise Wagner’s Heldentenors: Uncovering the 

Myths is a useful source of information about Wagner’s original tenors.9 Useful essays 

about the history of Wagnerian performance by Jens Malte Fischer, Desmond Shaw-

Taylor and David Breckbill are to be found in the Wagner Handbook and also Wagner in 

                                                
6Richard Miller, Solutions for Singers: Tools for Performers and Teachers (Oxford, New York: Oxford 
University Press, 2004).     
7Louise T. Guinter, “Sing Low: Onetime Tenor Dwayne Croft Has Found His True Voice in the Baritone 
Repertoire,” Opera News (February 1996): 28-31; and Daniel Ferro, “A Singer’s Diary: Trading Up,” 
Opera News (August 2003): 16-17. 
8Jürgen Kesting, “Das Ende des Tenorhelden, oder: Muss Otello eine baritonale Stimme haben?” Musik & 

Theater (April 2001): 6 unnumbered pages. 
9Brian James Watson, “Wagner’s Heldentenors: Uncovering the Myths” (DMA treatise, University of 
Texas at Austin, 2005). 
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Performance.10 These sources also have some relevance to the discussion of Heldentenor 

styles of singing. 

For a German viewpoint on vocal categories, this document will refer to the 

Stimmfach descriptions and listings of repertoire in the second volume of the 1978 

version of the Rudolf Kloiber: Handbuch der Oper.11 This and its later editions—which 

change only slightly from year to year—are the reference resources used in the German 

opera system as the legal basis for describing singers’ contractual responsibilities.  

For analyses of vocal categories from an acoustical and physiological perspective, 

Johan Sundberg’s The Science of the Singing Voice
12 was found to be most useful for 

overview explanations of the differences in formant tuning of the basic vocal categories, 

as well as for the best general description of vocal acoustics, as was Sundberg’s chapter 

“Perception of Singing” in The Psychology of Music.
13 Thomas Cleveland’s article 

“Acoustic Properties of Voice Timbre Types and Their Influence on Voice 

Classification” provides specific examples of formant tuning differences in a group of 

tenors, baritones and basses.14 

  Descriptions of the acoustics of performance spaces will be drawn from Leo 

Beranek’s Concert Halls and Opera Houses: Music, Acoustics and Architecture and his 

                                                
10Ulrich Müller and Peter Wapnewski, eds., Wagner Handbook (Cambridge, Mass. and London: Harvard 
University Press, 1992); and Barry Millington and Stewart Spencer, eds., Wagner in Performance (New 
Haven and London: Yale University Press, 1992). 
11Rudolf Kloiber, Rudolf Kloiber: Handbuch der Oper, 9th ed. (Kassel and Basel: Bärenreiter Verlag, 
1978). Stimmfach is the German term for “voice category.”  Fach, meaning simply “category,” is also often 
used within German and American operatic culture in place of Stimmfach. 
12Johan Sundberg, The Science of the Singing Voice (DeKalb: Illinois University Press, 1987). 
13Diana Deutsch, ed., The Psychology of Music, 2nd edition (San Diego: Academic Press, 1999).   
14Thomas F. Cleveland, “Acoustic Properties of Voice Timbre Types and Their Influence on Voice 
Classification.” Journal of the Acoustical Society of America 51, no. 8 (June 1977): 1622-1629. 
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Concert and Opera Houses: How They Sound.15 Information about the Wagnerian 

orchestra, and how it changed during and after Wagner’s lifetime, will be drawn from 

David Breckbill’s essays “The Orchestra” and “Singing,” and from Johnathon Burton’s 

“Orchestration.” These three essays are from The Wagner Compendium: A Guide to 

Wagner's Life and Music.
16

 Though not concerned specifically with Wagner, The 

Orchestra: Origins and Transformations offers relevant essays on the development of 

various families of instruments during the 19th and 20th century.17  

The topic of this document seems to be unique. A search of dissertations, standard 

vocal pedagogical works, and journals dedicated to vocal pedagogy and vocal 

performance produced no literature addressing the topic of the technical adjustments 

involved in changing from Wagnerian Heldentenor to baritone recital singer, or even 

from tenor to baritone. 

 

Goals and Assumptions 

 

It will be assumed that the typical circumstances of performance and pedagogy in 

the university are familiar to the readers of this document, but that the circumstances of 

performing as a Heldentenor are less familiar, and will be described in much greater 

                                                
15

Books by Leo Beranek listed above: Concert Halls and Opera Houses: Music, Acoustics and 

Architecture, 2nd edition (New York: Springer-Verlag New York Inc., 2004); and Concert and Opera 

Halls: How They Sound  (Woodbury, NY: Published for the Acoustical Society of America Through the 
American Institute of Physics, 1996). 
16Barry Millington, ed., The Wagner Compendium: A Guide to Wagner's Life and Music (London: Thames 
and Hudson Limited, 1992). 
17Joan Peyser, ed., The Orchestra: Origins and Transformations (New York: Charles Scribner’s Sons, 
1986).   
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detail. This paper will present a brief overview of some of the typical performance 

conditions and vocal demands of art song literature. These will be contrasted with a 

detailed profile of the vocal demands of singing the roles of Siegfried (emphasizing the 

“young” Siegfried of Siegfried) and Tristan. This document will describe how adaptation 

to the acoustical and endurance challenges of these roles requires a specialized technique, 

and how this specialized technique usually limits the Heldentenor to a narrow repertoire. 

It will be argued that the vocal traits that define the Heldentenor specialization are 

incompatible with typical values of art song presentation. 

The acoustics of audibility will be examined in detail. The mechanisms of breath, 

registration and resonance will be explored, as they relate to loudness, brilliance, the 

singer's formant, and stamina. Vocal techniques that influence these elements will be 

described. 

The topics of pitch structure and formant tuning as they relate to vocal 

categorization will be explored. The qualities a singer must possess to make possible a 

transition from tenor to baritone will be examined. The benefits of this change for art 

song presentation will be argued. A method for the change from Heldentenor to recital 

baritone will be presented.  

The principal assumption that will be made is that the readers of this document 

have a familiarity with “vocal culture”: that he or she possesses basic knowledge of 

musical acoustics, vocal history, vocal anatomy, vocal pedagogy, the International 
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Phonetic Alphabet and common vocal terminology. However, this document will supply 

a review of relevant terms and explanation of acoustical concepts.  

It will also be assumed that it is desirable for a professional opera singer entering 

into the university as a student and/or professor to adapt his singing to include art song 

performance. This document will pertain to pedagogical issues as they relate to audibility 

and the change from Heldentenor to recital baritone by a singer with a pitch structure that 

allows for such a change. Broadly applicable pedagogical information may be drawn 

from this document, particularly relating to the development of audibility; however, 

many of the approaches that will be described are intended for singers with a developed 

technique. 

This document in no way makes judgments of the relative musical value of the 

compositions discussed within it. This document emphasizes the difficulty of the 

heldentenor repertoire to illustrate why the Heldentenor technique is specialized; this 

emphasis should not be interpreted as an argument that masterful Heldentenor 

performance requires greater technical or artistic proficiency than does masterful 

performance of art song repertoire.    

 

 

 



   

 

17 

II. ART SONG PERFORMANCE 

The Intimacy of Art Song 

Operas are typically complex collaborative projects designed with concern for 

success, whether that success takes the form of approval from wealthy patrons or well-

attended performances.  By contrast, art songs are often personal expressions for the 

composer: “Song held a special delight for nineteenth-century composers and seemed to 

come from the most intimate, fragile space in their creative spirit.”18  

 Well-known examples of the personal nature of art song abound. Schubert’s 

publications were intended for the flourishing Viennese amateur music scene, but before 

even one of his songs found its way into print he had composed over 300, for “a circle of 

friends for whom they formed part of a convivial, literary-aesthetic cultivation.”19 1840, 

the year in which Schumann was finally able to marry Clara Wieck, is known as his 

“Year of Song” during which he produced more than 125 songs. In a letter to Clara he 

wrote of his song cycle, Liederkreis (Opus. 24): “When I was composing them, I was rapt 

in thought of you. Your eyes haunt me, you romantic girl, and I often think that without 

such a beloved, one could not write such music.”20 Brahms said of his Vier ernste 

                                                
18Lorraine Gorrell, The Nineteenth-Century German Lied (Portland: Amadeus Press, 1993), 9.  
19David Gramit, “The Circulation of the Lied: the Double Life of an Art Work and a commodity” in The 

Cambridge Companion to the Lied, ed. James Parson (Cambridge: Cambridge University Press, 2004), 
302.   
20Gorrell, The Nineteenth-Century German Lied, 140.  
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Gesänge: “I wrote them for my birthday.” The composer himself first performed them for 

“his three most intimate friends” only a few days after the death of Clara Schumann.21 

Art song texts are often refined poems demanding an equally refined and subtle 

musical language. The French mélodie was preceded by the generally less sophisticated 

texts and music of the brunette and romance.22 Performance circumstances were often 

lacking in intimacy: some of the Parisian salons were large enough to accommodate over 

a thousand listeners. The introduction of Schubert’s Lieder in the 1830’s to the Parisian 

musical scene had a profound influence on French composers and their songs: “. . . in the 

eyes of some, no greater compliment could be paid to a composer than the description 

'French Schubert' . . .”23 French composers moved away from the simplicity of the 

romance, to the more sophisticated melodié.  Melodié, while not losing “the qualities of 

lyrical charm, unpretentiousness and immediate appeal, which were its [the romance's] 

essence,” developed a nuance of expression that makes it one of the most refined, and 

intimate, of song repertoires.24 Pierre Bernac writes of the nature of mélodie: “It is indeed 

possible that the art of the greatest French composers is an art of suggestion, more often 

expressing moods and impressions than precise emotions. This is not to say that lyricism 

or even passion is absent in French music; but just as severity of spirit controls the 

                                                
21Florence May, The Life of Johannes Brahms, vol. 2 (London: Edward Arnold, 1905), 276. 
22 The brunette was a song composed in a rustic style, popular in the early 18th century.  Popular in the later 
18th and early 19th century, the French Romance was typically a strophic setting of a tenderly expressive 
text to an unadorned melody, with an unobtrusive, subordinate accompaniment.    
23David Tunley, Salons, Singers and Songs: A Background to Romantic French Song (Burlington, VT: 
Ashgate Publishing Company, 2002), 98. 
24Ibid. 
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sensuousness of sound, so emotions and feelings are refined, purified and controlled by 

reason.”25 

Art song is not the music for the masses and the mainstream; with this music a 

composer is not hoping to sell out opera houses or symphony halls. Lieder, mélodie and 

most other bodies of art song repertoire are intended for smaller, discerning audiences. 

Bernac, speaking of mélodie, expresses a sentiment that can be broadly applied to much 

of the art song repertoire: 

Let it be said that for the listener himself the access to the enchanted world of 
French music and poetry probably demands a greater collaboration. But this very 
demand makes its access free to people of the greatest sensibility and taste, of 
whatever nationality. In music, as in any art, one can enjoy the pleasures one 
deserves.26 

Art songs are the most intimate genre of classical vocal music. Throughout the 

history of song the original intended venues for most art song performance have been the 

court, the Wohnzimmer (living room), the salon, and the recital hall. Lorraine Gorrell 

writes of the original performance venues of Lieder: “ . . . One of the most sophisticated 

musical genres of the nineteenth century, the German art song, was at first not performed 

in the concert hall, but in the homes of middle and upper class German-speaking 

people.”27 The very large spaces occasionally used today by premiere artists for recitals, 

                                                
25Pierre Bernac, The interpretation of French Song (New York: W.W. Norton and Company, Inc., 1970), 
33. 
26Ibid., The interpretation of French Song, 35. 
27Lorraine Gorrell, “The Nineteenth-Century German Art Song: Home Entertainment,” Journal of Voice – 

Official Journal of the Voice Foundation 55, no. 5 (1999): 9-14. 
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such as New York City's Town hall (1498 seats)28 or Carnegie Hall (2804 seats),29 are far 

larger than the ideal or originally intended performance spaces for most art song 

literature. In New York, 600 seat Zankel Hall, which is underneath the Carnegie Main 

Hall, 268 seat Weill Recital Hall, on the third floor of the Carnegie Building,30 and 449 

seat Merkin Hall at the Kaufman Center are popular recital venues. Merkin Concert Hall 

hosts the New York Festival of Song,31 and Weill Recital hall is the site for The Song 

Continues art song festival, hosted by The Marilyn Horne Foundation.32 Universities, 

libraries, cultural centers and museums often possess performance spaces that range in 

size from a few hundred seats to even less than a hundred. For appreciation of the 

subtleties of art song these smaller performance spaces are usually preferable. 

 Being heard, while a necessary consideration, is not the primary concern of the 

accomplished art song recitalist. Not only is the ideal performance venue for art song 

relatively small, the typical piano accompaniment is much easier to sing over than an 

orchestral accompaniment. The subtle and varied expressive qualities of song can 

function within lower scales of loudness than are required for orchestra-accompanied 

performance. 

 

 
                                                
28The Townhall of New York, “Seating Chart,” (New York: The Townhall of New York, July 23, 2009), 
http://www.the-townhall-nyc.org/pages/seating-chart.html. (Accessed July, 23, 2009).  
29Carnegie Hall, “The Basics,” (New York: Carnegie Hall, n.d.),  
http://carnegiehall.org/article/the_basics/art_overview.html (accessed July 24, 2009). 
30Ibid. 
31Kaufman Center: Where Arts Education Meets Performance in New York City, “Merkin Concert Hall at 
Kaufman Center,”  (New York: Kaufman Center, n.d.), http://kaufman-center.org/merkin-concert-
hall/event/nyfos-where-we-come-from (Accessed July 23, 2009).  
32The Marilyn Horne Foundation, “The Song Continues,” (New York: The Marilyn Horne Foundation, 
n.d.), http://www.marilynhornefdn.org/programs/the_song_continues.shtml (Accessed July 23, 2009). 
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Art Song in Pedagogy 

 

Performance of most art song requires a singing technique that allows the voice a 

wide and varied range of colors and expressions; however, while there are notable 

exceptions, song does not usually encompass the extremes of pitch of much operatic 

repertoire. In performance, art song usually requires only a piano as accompaniment. Due 

to these qualities, art song often dominates vocal instruction within the typical academic 

environment. 

 Vocal instruction in most universities is concerned primarily with teaching 

students who are still too young for the demands of most operas. The typical student is 

between the ages of 18 and 28, and in the earlier stages of technical development. Art 

song, while not usually challenging the vocal health of these students, develops artistic 

sensibilities and linguistic skills. It also allows the university to serve a stewardship 

function for important repertoire. 

 However, there is a substantial rift between the circumstances of university vocal 

training and performance, and the demands of opera. Lessons are taught in small studios, 

where a projective timbre might sound too aggressive and even unpleasant. Studio class 

performances and student recitals are given often in classrooms and recital halls, and are 

not accompanied by orchestras. Opera is typically performed in large halls, with orchestra 

accompaniment, and the singers need a projective timbre to be heard.  

The rift between the developmental needs of young singers and the demands of 

opera become greater with heavily orchestrated repertoire. The young students who show 
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the potential of developing large voices are wisely introduced with caution to excerpts 

from heavier repertoire. Cornelius Reid notes: “Even those with dramatic potential should 

resist the temptation to undertake these roles too soon, since the mechanism must be fully 

mature (which, in most instances, is not until about the age of forty) and used with 

understanding before it can sustain such singing without recourse to undue strain and 

effort.”33 With rare exceptions, singers who successfully take up dramatic repertoire are 

well past the age of their university education and already have an established technique.  

By developing the ability to perform art song the Heldentenor can serve as a 

performance role model in recital. He also profits musically. There are relatively few 

Heldentenor roles, whereas the repertoire for art song is very large and varied: there are 

many thousands of Romantic Lieder (Aside from Wagner, it is difficult to think of 

significant German romantic composers who did not produce a substantial body of 

Lieder.); there is the French mélodie tradition of the 19th and early 20th centuries; there 

are English court and art songs, best represented by the works of Dowland, Purcell and 

the many composers of the early 20th century English Musical Renaissance. Art song 

composition also flowered in the late 19th and 20th century in many countries outside of 

the three traditional centers of vocal music composition—Germany, France and Italy—in 

such countries as Spain, Russia, Norway, in countries throughout South America, and in 

The United States. The recitalist has access to an extensive range of programming 

choices, even if he or she chooses solely from the various bodies of art song mentioned 

here. 

                                                
33Cornelius L. Reid, A Dictionary of Vocal Terminology: An Analysis (New York: The Joseph Patelson 
Music House, Ltd., 1983), 91-92. 
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III. PERFORMING AS A HELDENTENOR 

 

The Heldentenor Specialization 

 

 Though not as extensive as the song repertoire, most operatic voice categories 

have the possibility to sing a broad range of repertoire choices, even if they confine 

themselves to mainstream operas. The Rudolf Kloiber: Handbuch der Oper
34 provides the 

legal guidelines for defining singers' contract responsibilities in the system of German 

opera houses. From it one can take an impression of the role choices available to various 

voice types as they are categorized within the German operatic world. 60 roles are listed 

for the lyrischer Tenor, which overlaps the lighter American/Italian leggiero and lyric 

tenor categories, and 69 roles are listed for the jugendlicher Heldentenor, which overlaps 

the medium to medium heavy American/Italian lyric and lirico spinto tenor categories. 

 In contrast, the Heldentenor repertoire is quite limited. There are only 16 roles 

listed for the Heldentenor vocal category in the Kloiber Handbuch. These are Pedro in 

D’Albert’s Tiefland, Admetos in Gluck’s Alceste, Canio in I Pagliacci, Idomeneo in 

Mozart’s Idomeneo, Apollo in Strauss’ Daphne, Herodes in Salome, Verdi’s Otello, and 

the following Wagner roles: Rienzi; Tannhäuser; Lohengrin; Tristan; Walther von 

Stolzing in Die  Meistersinger; Siegmund in Die Walküre; Parsifal; and Siegfried in both 

Siegfried and Götterdämmerung.  It might be reasonably argued that a number of other 

roles should be listed under this Stimmfach, such as Florestan or Bacchus. It might also 

                                                
34Rudolf Kloiber, Rudolf Kloiber: Handbuch der Oper (Kasel, Basel, London: Bärenreiter Verlag, 1978), 
763-775.  



   

 

24 

be argued that some of these listed roles better fit a lighter or different category: for 

example, Idomeneo is usually sung by tenors who would fit the middle jugendlicher 

Heldentenor category, and Herodes is often sung by a Charaktertenor. In any case, this 

list serves to indicate the relative paucity of the Heldentenor’s repertoire choices. 

 While many other voice types are well suited to much of the recital literature, 

very little of the recital literature was composed with the aggressive vocal qualities of the 

Heldentenor in mind.  In voice categories other than tenor, there are examples of singers 

of heavy repertoire who were also notable art song recitalists: Dietrich Fischer Dieskau 

successfully sang Wagner and Verdi roles; George London was a Metropolitan Opera 

Holländer who left behind exemplary recordings of songs by Brahms and Duparc; Hans 

Hotter, a celebrated Wotan, was a sensitive recitalist; and Christa Ludwig, a successful 

Kundry and Klytemnestra, went back and forth regularly between operatic performances 

and Lieder recitals. 

 This flexibility is rare among Heldentenors. Their vocal technique must 

emphasize power and stamina, and the size and metallic timbre of their voices are not 

well suited to art song. Aksel Schiøtz, Peter Schreier, Fritz Wunderlich, Grayson Hirst, 

Martyn Hill, Anthony Rolfe Johnson, Ian Partridge, Stanford Olsen, Ian Bostridge all 

made or make recordings that document careers notable for their involvement with the art 

song repertoire, and all fit into the leggiero or lyric tenor categories. Well-known tenor 

recitalists are rarely Heldentenors. 
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The Combination of Loud and Long 

 

  As has been already noted, the recital hall is usually smaller than the opera house, 

but it is not the hall’s acoustics that are the primary influence on the development of a 

specialized technique for Heldentenors. Most mature voices with a well-developed 

technique can be heard in a large space if the accompaniment is only a piano, or a small, 

transparently scored orchestra led by a considerate conductor. It is not the size of the hall, 

but the size and manner of use of the orchestra that create the greatest audibility 

challenges for the Heldentenor. These challenges are exacerbated by the extraordinary 

length of some of his roles. 

 Wagner often requires his lead tenors to sing for long periods of time through 

orchestrations that can be described as massive. Wagner demands several kinds of 

singing from his tenors, including extended cantabile singing, swift declamation of text at 

“patter song” speeds, quick gymnastic shifts of register in rapidly moving melodic 

passages, and narrative requiring a nuanced range of colors. But it is the ability to sing 

the massively orchestrated sections, within the context of Wagner’s extremely long roles, 

that differentiates the Heldentenor from other categories of tenor. It is upon these sections 

of orchestration and the length of roles that a Heldentenor must center his vocal 

technique. Otherwise he will often not be heard, and the potential for vocal exhaustion 

and injury can be substantial. The combination of these circumstances arguably reach 

their extremes in Siegfried, Götterdämmerung and Tristan und Isolde. (A sample of some 
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of Wagner’s heaviest accompanying orchestration is presented on page 110, Appendix, 

Section 1.)  

 Will Crutchfield describes the challenges of singing the role of Tristan in his 

essay “The Tristan Test:” 35  

. . . bewildering for the tenors who first contemplated the role must have been the 
sheer physical stress. When Florestan cries out in the dark, the orchestra is silent; 
when Tamino questions the night, only soft strings accompany him. When Tristan 
sings of Isolde trapped in the hateful daylight, ten woodwinds and a quartet of horns 
join the vigorously active strings, and when he in his turn climbs the scale to top A in 
anticipation of her appearance, trumpets, trombones and timpani add to the clamor. 
And not just once. 

 
Later in the same essay: 

There is also the question of scoring—not how many instruments are in the 
orchestra, but what they are playing and when. Look to the horns and brasses: in 
Verdi they play short notes, or fall back from their accents; they generally wait for 
the full cast and chorus to unleash their potential volume. In Wagner it is different. 
His orchestration was the end-point of a certain evolution in opera. Back in the 
early Baroque period, the voice was generally supported only by the continuo 
group, and even the violins waited for the ritornelli. In Mozart, generally speaking, 
the strings accompany and the woodwinds wait their turn. But step by step, as the 
orchestra developed, the Wagnerian situation gradually was reached: he simply 
followed his coloristic impulses where they led him, whether the human voice was 
in action at the moment or not. And one of those impulses brings about a critical 
reversal: instead of a basic paradigm of vocal melody with accompaniment, or a 
string-based texture with support and coloration from winds and brass, Wagner 
often confides the main material to the winds and brass, and fills the string parts 
with vigorously swirling and churning ornamental overlay. 

 
The technical development of qualities that allow one to perform these roles 

audibly and without permanent vocal damage defines the Heldentenor as a specialist. The 

kinds of voices that move into this repertoire are often unwieldy large ones at the 

beginning of their development, with which qualities of intimate “prettiness” or beauty 

                                                
35Will Crutchfield, “The Tristan Test,” Opera News 64, no. 6 (1999): 14-18. 
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are not commonly associated. The eminent teacher and Lauritz Melchior biographer, 

Shirlee Emmons, comments on the nature of these voices:  “The annals of opera are 

stuffed with stories about that type of singer whose voice, judged to be too bright, almost 

drove the listeners out of the rehearsal room, only to triumph on stage in the performance 

as the only member of the cast whose tone quality seemed to have infinitely more beauty 

in the house than in the rehearsal room, and the only singer who could be heard in the top 

balcony and the back of the hall.”36 

German Heldentenors tend to have much brighter timbres than their heavy 

tenor counterparts in non-German repertoire, often with a very strong chiaro and a 

proportionally weak oscuro.37  The Harvard Dictionary of Music defines a 

Heldentenor as: “A tenor voice of great brilliancy and volume, suited for the parts 

of the “hero” of operas, e.g., Siegfried.” 38  In Victor Alexander Fields’ The 

Singer’s Glossary, a Heldentenor is defined as “a heroic voice that possesses 

agility, unusual brilliance, and expressive power suitable for Wagnerian roles.” He 

differentiates this category from that of the dramatic tenor, which he describes as 

“a deeper, but powerful, tenor voice approaching a baritonal quality.”39 

Note that both the Harvard Dictionary and Fields include brilliance of timbre in 

their definitions. To function in much of the Heldentenor repertoire, even quite large 

voices usually must balance their timbres toward brilliance to pierce the Wagnerian 

                                                
36Shirlee Emmons, “Achieving “Carrying Power,”Articles with a Focus on Vocal Technique (n.d.), 
http://www.shirlee-emmons.com/vocaltechnique.html (accessed July 13, 2009).  
37

Chiaroscuro: “Light-dark,” an Italian term referring to the inclusion and balance of brilliance and 
darkness in a singer’s tone. 
38Willi Apel, Harvard Dictionary of Music (Cambridge: Harvard University Press, 1965), 329. 
39Victor Alexander Fields, The Singer’s Glossary (Boston: Boston Publishing, 1952), 59.  
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orchestration. This typically means sacrificing warmth and a more subtle scale of nuance 

for audibility, with vocal resources channeled, in a male voice, into a powerfully 

projective singer's formant. This is one of the elements audible as the “ringing” quality in 

the timbre of the operatic singing voice.40 Later in this document this phenomenon, of 

which much has been written since the 1977 publication of Johan Sundberg’s Scientific 

American article “The Acoustics of the Singing Voice,” will be described in greater 

detail.41 

There are differences of opinion about whether Heldentenors are ideally baritones 

with developed high extensions, lower tenors, or “true” tenors with exceptionally large 

voices. In Tristanissimo, her biography of Lauritz Melchior, Shirlee Emmons describes 

the Heldentenor derived from the baritone: 

The Heldentenor Fach demands a tenor voice of large size, exceptional 
stamina, and more strength in the lower register than other tenors can summon. 
This voice often evolves, with maturity, from a high baritone voice. Indeed, it 
could be characterized as a tenor/baritone. Wagner wrote his tenor roles almost 
exclusively for this voice . . .42 

  

 Richard Miller, in his English, French, German and Italian Techniques of 

Singing, charts the upper and lower passaggi for male voices.43 They are presented in 

Figure 1, below. Richard Miller originally lists them using Helmholtz designations: for 

the sake of clarity and consistency, these and other pitch identifications will be presented 

                                                
40“Ring,” “squillo,” and “pingy,” are terms often used to describe sounds with a strong singer’s formant. 
41Johan Sundberg, “The Acoustics of the Singing Voice,” Scientific American 236, no. 3 (1977): 82-100. 
42Shirlee Emmons, Tristanissimo: The Authorized Biography of Heroic Tenor Lauritz Melchoir (New 
York: Schirmer Books, 1990), 7. 
43Richard Miller, English, French, German and Italian Techniques of Singing: A Study in National Tonal 

Preferences and How They Relate to Functional Efficiency (Metuchen, NJ: The Scarecrow Press, Inc., 
1977), 129. 
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as U.S.A. Standards Association designations throughout this document, following the 

model used by Donald Miller throughout his Resonance in Singing.
44

 

Primo Passaggio 

G3 
A3-flat 

A3 
B3-flat 

B3 
C4 
C4 

 
C4 

C4-sharp 
C4-sharp 

D4 
E4-flat 

 
E4 
F4 

Secondo Passaggio 

C4 
D4-flat 

D4 
E4-flat 

E4 
F4 
F4 

 
F4 

F4-sharp 
F4-sharp 

G4 
A4-flat 

 
A4 

B4-flat 

Vocal Category 
Basso profundo 

Basso profondo 

Basso cantante 

Baritono drammatico 

Baritono lirico 

Bariton Martin(French type) 

Tenore robusto or Tenore drammatico 

 
Heldentenor 

Tenore robusto (heavy spinto) 
Tenore spinto 

Tenore lirico 

Tenore leggiero (more leggiero than 
lirico) 

Tenore leggiero 

Tenorino  

Figure 1 

 

Note the overlap of vocal category passaggi. In Richard Miller's chart the high bariton 

Martin and the dramatic tenor share the same passaggi, and in his Training Tenor Voices 

he notes the existence of Heldentenors with passaggi as low as B3-flat and E4-flat.45  

 Using a voice with a relatively lower pitch structure provides not only stronger 

lower and middle ranges. Due to the functional relationships between volume, breath 

pressure, and high range singing (all of which will be analyzed in detail later in this 

document), training a voice to sing relatively high within its structure can increase the 

general volume and projection of that voice. This strategy possesses inherent technical 

                                                
44Donald Gray Miller, Resonance in Singing: Voice building Through Acoustic Feedback (Princeton: Inside 
View Press, 2008). 
45Richard Miller, Training Tenor Voices (New York: Schirmer Books, 1993), 13. 
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challenges. Emmons, in elaborating on this voice type, includes a reference to the length 

of time it takes to develop such a voice: 

There is a certain type of voice that might accurately be labeled in two ways: 
either as a tenor with exceptionally powerful bottom range or as a baritone with 
exceptionally easy high notes. . . History does show us an impressive list of fine 
tenore who began their singing careers as baritones, including Jean de Reske, 
Giovanni Zenatello, and, in our own time, Carlo Bergonzi, Set Svanholm, and 
Placido Domingo. All exhibit a brilliance, a fullness in their upper tones, traceable 
to the baritonal quality. Distinguishing between a baritone and a tenor is made more 
difficult within the Wagnerian repertoire, which, for all practical purposes of the 
heroic tenor roles, demands a voice that can manage to be a “tenor/baritone.” Julius 
Hey, Richard Wagner’s preferred coach, insisted that a Heldentenor developed 
from a “low tenor,” is not an “original talent” but “the result of a rather long 
development.” Gustav Mahler, conducting a Vienna performance of Tristan und 

Isolde, bade his tenor: “Before the love potion sing like a baritone, afterwards, as a 
tenor.”46 

  
There are also examples of Heldentenors with voices possessing predominantly 

tenor qualities from the beginning of their development. The most notable example was 

the Bohemian Joseph Aloys Tichatschek (1807-1886), who was trained by Giuseppe 

Ciccimarro, one of Rossini’s tenors in Naples. Tichatschek had great success singing the 

contemporary French, Italian and non-Wagnerian German repertoire. He was Wagner’s 

first Rienzi and Tannhäuser. He reportedly was gifted with “a striking high tenor voice” 

and an “an effortless vocalism and extraordinary vocal longevity.”47 In his doctoral 

dissertation Wagner’s Heldentenors: Uncovering the Myths, Brian James Watson argues 

for the “true tenor” model of Heldentenor, quoting Wagner: “The special tenor sound of 

Tichatschek remained to me for all time definitive and may well have contributed to the 

fact that I—what I later often regretted—wrote the leading parts in my works for this 

                                                
46Emmons, Tristanissimo, 13. 
47Henry Pleasants, The Great Singers: From Jenny Lind to Pavarotti, revised and updated (New York: 
Simon and Schuster, 1981), 174.  
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voice type.”48 Tichatschek’s was reportedly a voice of brilliant timbre, without any 

baritonal shading. Wagner's regret lay not in the fact that he possessed a brilliant timbre. 

It grew out of the fact that his tenor role model was a virtuoso of rare quality, and that 

few tenors since have been able to attain the standard he set.  

It is also clear from contemporary accounts that Tichatschek, while high pitched, 

was not in any way a typical lyric tenor. His voice had a remarkable ability to project, 

and his stamina was phenomenal. According to Wagner, Tichatschek delivered the Rome 

narrative from the third Act of Tannhäuser “so energetically with his customary 

rhetorical fullness of tone, that it was a joy to hear the accompanying trombones 

completely dominated by the singer.”49 

There have certainly been successful Heldentenors who had long careers singing 

with baritonal timbres more fitting to the description given above of the dramatic tenor. 

Some examples are the American George Grey, the Bulgarian Spas Wenkoff (active 

mostly within East Germany), the Chilean Ramon Vinay (also an important Otello), and 

the German Ludwig Suthaus. But, while often starting with voices possessing baritonal 

structural characteristics (such as passaggi lower than a tenor’s), most well-known 

singers of the longest roles have sung with techniques emphasizing tenor brilliance. 

Germans Wolfgang Windgassen, René Kollo, Siegfried Jerusalem, Reiner Goldberg, 

                                                
48Brian James Watson, “Wagner’s Heldentenors: Uncovering the Myths” (DMA treatise, University of 
Texas at Austin, 2005), 115. 
49Richard Wagner, Mein Leben: 1813-1883, einmalige Jubiläumsausgabe (Munich:  Paul List Verlag, 

1963), 367. “. . . ward von dem sänger mit seiner gewohnten rhetorischen Tonfülle so energisch zum 
Anhören gebracht, daß man sich freute, die begleitenden Posaunen von ihm vollkommen beherrscht zu 
hören.” Author’s translation. 
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Manfred Jung, Wolfgang Schmidt, and Christian Franz are all examples of Heldentenors 

with timbres dominated by projective brilliance, as opposed to baritonal darkness. 

While tending often to be darker of timbre than their German counterparts, most 

of the prominent non-German Heldentenors are still predominantly tenors in their 

concept of timbre: Jess Thomas, Jean Cox, Svet Svanholm, James King, Ben Heppner, 

Jon Treleaven, Jon Vickers, and, of course, Lauritz Melchior, are excellent examples. 

Many of these singers could have formed their voices to sing as baritones or darkly 

timbered tenors—for instance, there are early recordings of Melchior singing 

impressively as a baritone50—but singing in the Wagnerian repertoire shaped the 

direction of their technical development.   

However, returning to the central point, whichever voice type sings the large 

Wagnerian roles must possess certain characteristics to be effective. Credible 

Heldentenors possess extraordinary ability to cut the orchestra in all parts of the voice: In 

the Wagner Handbook, Jens Malte Fischer observes that “carrying power, volume, 

penetrating power, and dynamics decide, so to speak, the fate of a dramatic voice in 

general, and a Wagnerian voice in particular.”51 

Also, the Heldentenor’s ability to adapt to the extraordinary demands upon his 

vocal stamina shapes his vocal identity and choice of roles. If a Heldentenor does not 

possess extraordinary stamina, he may still be able to carve out a career niche singing the 

shorter roles such as Siegmund, Max in Der Freischütz, Bacchus, Parzival and some of 
                                                
50

Lauritz Melchior: The First Recordings, baritone 1913-15, Early Tenor 1920-21-Melchior Anthology 

Vol. 1 Danacord Daco 115-6 (2), 1983. 
51Jens Malte Fischer,  “Sprechgesang or Bel Canto: Toward  a History of Singing Wagner,” trans. Michael 
Tanner, from Wagner Handbook, eds. Ulrich Müller and Peter Wapnekski (Cambridge, Massachusetts and 
London: Harvard University Press, 1992), 526.   
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the Italian roles, such as Canio; however, he will be excluded from some of the core roles 

that define the Heldentenor repertoire.  

Wagner’s longest roles—the two Siegfrieds, Tristan, Tannhäuser, Lohengrin, 

Walther von Stolzing, and the title role of the seldom-performed Rienzi—make stamina 

demands which are truly intimidating for his tenors. These demands are as much a 

formative influence on technical development as the need to project through the massive 

orchestration. The lengths of several of his roles are rarely matched in the writings of any 

other mainstream composer. For example, Watson, observes that the time Tristan spends 

singing is double that spent by Verdi’s famously difficult title character in Otello. He 

comments “Tristan is quite simply the longest tenor role in the entire operatic repertory 

and its sheer length is stunning . . . .”52   

Returning to Will Crutchfield's essay: “Nothing quite like this had ever been set 

before a tenor (or one might say against him). And nothing approaching the sheer length 

of the role can be found in any "normal" opera before or after.” Later in the same essay: 

The central difficulty for Tristan, the glue that binds the other difficulties and 
eventually defeats the singer with them, is stamina. Just to represent it in the most 
banal way: Riccardo [in Un' Ballo in Maschera]—Verdi's longest tenor role, with 
the possible exception of Alvaro in the first version of Forza—is onstage for 
something in the neighborhood of 75 minutes; Tristan is there—not even counting 
the time when he is supposedly seen in the background on the ship, or before he 
wakes up in Act III, or after he dies—for about 140.”53 

Siegfried in Siegfried spends between two and a half to three active hours on 

stage, singing through a pit orchestra originally scored for over 110 musicians. In 

                                                
52Watson, Wagner’s Heldentenors, 82. 
53 Crutchfield, “The Tristan test,” 14-18. 
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Tristanissimo, Shirlee Emmons describes the stamina required to sing the young 

Siegfried: 

Siegfried is double the length of Verdi’s Otello, 2,000 notes longer than 
Tristan and seven times the length of Canio in Pagliacci . . . If chasing bears, 
killing dragons, and fighting Wotan were not enough to tire poor Siegfried, his 
music in Act I contains primarily heavy declamatory singing. “The Forging Song” 
is in fact so punishing that most heldentenors must find a way to sing it with 
seeming lavishness of tone, while in reality conserving their energy and voice as 
much as possible. Then Siegfried must be able to bring his voice down to the quiet 
and lyricism of Act II, an equally demanding task. By Act III, the 35-minute duet 
with Brünnhilde . . . looms as an almost impossible undertaking. To commence this 
act seemingly as fresh-voiced as Brünnhilde and then survive it, still able to sing, is 
a triumph of vocal strength and technique.54 

Even though this role requires the kind of projection in all ranges of the voice that 

often is more readily accomplished by the tenor with baritonal pitch structure 

characteristics, the role requires the kind of high notes possessed by the true tenor. In 

every scene throughout the opera he must frequently access his high voice. Siegfried in 

Siegfried must sing 204 G4's, 39 A4-flats, 48 A4's, a B4-flat, two B4's and a high C5.        

 In other repertoires, when a singer needs to emphasize projective strength, it is 

usually during moments of passionate outburst. These moments tend to be set within the 

high ranges of the voice, where the singer gains a significant acoustical advantage. But in 

much of the Wagner repertoire, even in relatively quiet passages the orchestra is often 

active and dense. The singer needs to use a voice with strongly projective “ring” in all 

ranges of the voice, and at all dynamic levels. Again, this tends to set the Heldentenor’s 

dynamic scale high, inappropriate for the intimate performance context of art song; his 

piani tones are louder than the delicate soft tones appropriate to much art song and his 

                                                
54Shirlee Emmons, Tristanissimo, 58-59. 
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forte is extremely loud, well beyond the loudness necessary for art song. Also, his timbre, 

without the filtering effects of the orchestra to temper it, often tends to be perceived as 

unpleasantly metallic. 

 

The Development of Wagner’s Orchestra 

 

 Over the course of his career, the size and density of Wagner’s orchestration 

increased greatly: “Wagner inherited an orchestra scarcely larger than the Classical forces 

employed by Beethoven, and gradually developed it into a vast sonorous instrument of 

unparalleled power and flexibility.”55 This is not to say that the operas written preceeding 

and contemporary to Wagner’s early operas were lightly orchestrated. Opera had already 

started developing orchestral accompaniments and effects that demanded significant 

powers of projection from the singers, and Jens Malte Fischer argues, in his essay on the 

history of Wagnerian singing, that Wagner did not create the Stimmfach of heroic tenor.56 

This voice type already existed to sing through the heavy orchestrations of Gluck, 

Spontini, Meyerbeer and others. But Wagner developed this voice type into much more 

of a specialization: he greatly increased the number and type of orchestra instruments; he 

demanded projected singing in all ranges of the voice; he intensified the dramatic 

violence of vocal expression; and he wrote roles that were several times the length of 

tenor roles in other composers’ operas. 

                                                
55Jonathan Burton, “Orchestration” in The Wagner Compendium: A Guide to Wagner’s Life and Music, ed. 
Barry Milllington (London: Thames and Hudson, Ltd., 1992), 334. 
56Jens Malte Fischer, “Sprechgesang or Bel Canto: Toward a History of Singing Wagner,” Wagner 

Handbook, 525. 
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 In his essay “The Modern Orchestra: A Creation of the Later Eighteenth 

Century,” George Stauffer outlines the classical roots of the romantic orchestra.57 The 

concert orchestras of the European courts of the middle 1700’s typically were organized 

around an eight part structure.58 They were comprised of 1st and 2nd violins, violas, basso 

(in which the cellos and string basses essentially played the same parts), 1st and 2nd oboes, 

and 1st and 2nd horns. By the 1770’s and 1780’s they also commonly incorporated regular 

flute parts (which had usually been earlier doubled by the oboe players; flutes and oboes 

could earlier not be scored simultaneously), bassoons, trumpets and timpani. These 

orchestras numbered on average around 35 players.59 

 In contrast, composers writing for the urban opera orchestras often had more 

substantial and varied orchestral resources at their disposal. Their compositions were the 

source of many innovative effects. The number of players in opera orchestras in Milan, 

Naples and Paris averaged in the middle fifties, and composers for these orchestras had 

access to a wide range of colors through a variety of wind, brass and percussion 

instruments. An example of the larger forces used for pre-romantic opera is Gluck’s 

Iphigénie en Tauride, produced in Paris in 1779. This opera employs a string section of 

around forty, a piccolo, two flutes, two oboes, two clarinets, two bassoons, two horns, 

two trumpets, three trombones, and timpani. This kind of size and range of 

                                                
57George B. Stauffer, “The Modern Orchestra: A Creation of the Later Eighteenth Century” in  The 

Orchestra: Origins and Transformations, ed. Joan Peyser (New York: Charles Scribner’s Sons, 1986), 41-
72.    
58Ibid., 47. 
59Ibid., 49. 
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instrumentation was not commonly incorporated into symphonic writing for another 

thirty years.60 

 Some of the orchestral effects preceeding Wagner’s innovations were quite 

adventurous. In 1804, Jean-François Le Sueur used 16 harps for his opera Ossian, ou les 

bardes. For his 1806 opera Uthal, Étienne-Nicolas Méhul used no violins in his scoring; 

instead, the violinists played violas along with the regular viola players to create a more 

veiled string texture. This accompanied prominent writing for the harp to evoke the 

Scottish landscape. Gaspare Spontini wrote his Fernand Cortez in 1809 for an orchestra 

that Thomas Grey describes as “a Napoleonic juggernaut, rolling with unique and 

repellent power to the sound of trombones, military clarinets, tremolando strings and 

woodwind, and a battery of percussion including triangle, tam-tam, cymbals, and 

(originally) an ajacaxtili.61 Mexico City seen in flames was echoed by fortissimo tam-tam 

strokes, two to every bar.”62 This work impressed Wagner as an audience member in 

Berlin, and he eventually conducted it in Riga.63 

 Therefore, the size of the orchestras and variety of instrumentation for Wagner’s 

early operas are not unusual for the time. Even though the emphases and resources 

varied, composers in both the German and French opera markets (less so in the Italian) 

were experimenting with a range of orchestral effects to depict more intense 

psychological moods, exotic locales, nature, and the supernatural. In Paris between 1830 

                                                
60Ibid., 50. 
61Dr. Fred Bugbee, New Mexico State University’s percussion professor, in a personal communication with 
the author, identifies the ajacaxtili as a gourd rattle instrument similar to a maraca. 
62David Charlton, “The Nineteenth Century: France” in The Oxford Illustrated History, Ed. Roger Parker 
(Oxford, New York: Oxford University Press, 1994), 140. 
63Thomas S. Grey, “”Musical Background and Influences” in The Wagner Compendium, 70 and 72.   
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and 1849 grand opera flourished. Works utilizing many large-voiced soloists and 

extensive orchestral, choral and scenic resources were premiered, such as Auber’s La 

Muette de Portici, Rossini’s Guillaume Tell, Halévy’s La Juive, Meyerbeer’s Robert le 

Diable and Les Huguenots. These were operas based on “serious subjects of a heroic 

nature, treated in grandiose proportions and employing the utmost resources of singing, 

orchestral music and staging.”64 Germany saw the premieres of E.T.A Hoffmann’s 

Undine and Spohr’s Faust in 1816, Weber’s Der Freischütz in 1821, Euryanthe in 1823, 

and Heinrich Marschner’s Der Vampyr and Hans Heiling in 1826 and 1833. These are all 

operas which utilize innovative orchestral effects to musically portray scenes of nature 

and the supernatural. 

 The table on page no. 113 (APPENDIX, section 2) allows for comparison of the 

orchestral forces used in Wagner’s operas over the course of his career. Wagner’s first 

opera Die Feen was not performed until 1884, but was composed in 1833 and 1834. This 

was fifty years after the premiere of Iphigénie en Tauride, but, except for the addition of 

two horns and a harp, Wagner’s opera is written for an orchestra no larger than Gluck’s.65 

Die Feen was influenced by German romantic operas by Heinrich Marschner and Carl 

Maria von Weber with supernatural themes—Der Vampyr and Der Freischütz—and uses 

                                                
64Donald Jay Grout, A Short History of Opera: Second Edition (New York, London: Columbia University 
Press, 1965), 315. 
65Barry Millington, “The Music” in The Wagner Compendium: A Guide to Wagner’s Life and Orchestra, 
271-309. All listings of Wagner’s orchestration are drawn from this essay, unless otherwise noted. Not 
listed are extra on- or off-stage orchestrations as they generally do not contribute to the acoustical 
challenges faced by the singer in projecting through the orchestra. The central acoustical challenge is that 
of piercing the orchestral “veil” generated by the players in the pit.  
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similar, full orchestration capable of Schauerromantik atmospheric effects.66
  This opera 

requires tenors with voices of a moderately robust nature, but capable of florid singing 

and sustaining cantabile lines at the top of, or above, the staff. 

 Das Liebesverbot, Wagner’s first performed opera—but which received only one 

performance during the composer’s lifetime—uses instrumentation similar to that of Die 

Feen. It is written in a lighter, more Italianate style. Both Das Liebesverbot and Die Feen 

are very rarely performed.  

 Rienzi, der Letzte der Tribunen, composed between 1838 and 1840, was Wagner’s 

first success. It is very much in the style of the French grand Opéra, with five acts, a 

large on-stage military band, and heavier orchestration in the pit. Wagner adds an 

additional flute, clarinet, bassoon and serpent to the woodwinds, two trumpets and an 

ophicleide to the brass, and several percussion instruments to the orchestra listed for Die 

Feen. The Rudolf Kloiber: Handbuch der Oper categorizes the title role of Rienzi as a 

Heldentenor.67  The role requires terrific stamina and a very powerful, flexible voice that 

can sustain high volumes at the top of the staff. 

 The role of Rienzi was created for the Bohemian tenor Joseph Aloys Tichatschek. 

His extraordinary skills have already been mentioned in the examination of the nature of 

Heldentenors. Wagner was often very frustrated by the weakness of his acting 

intelligence, but he had a great appreciation of Tichatschek’s phenomenal singing and 

musical skills. The difficulty of Tannhäuser, Lohengrin, Siegfried, Walther von Stolzing 

                                                
66

Schauerromantik means “shiver romantic” or “shudder romantic,” and is the German equivalent of Gothic 
horror. 
67Kloiber, Handbuch der Oper, 771.  
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and Tristan is due, at least in part, to the fact that Wagner was able to write for a tenor of 

such extraordinary gifts and masterful technique. His musical skills allowed him to learn 

the most difficult parts quickly, and he could memorize effortlessly. He had excellent 

German declamation with a true sense of the German speech rhythms (essential for an 

understanding of the articulation and phrasing of German vocal music), and he could 

sustain the high tessituras of the French and Italian repertoire. Wagner referred to him as 

a “living wonder.”68 Most relevant to the vocal challenges that make the Heldentenor a 

specialist, Tichatschek possessed seemingly endless stamina and a remarkable ability to 

project through the orchestra.  

  Der fliegende Holländer (1841) is the earliest of Wagner’s frequently performed 

operas, and incorporates elements of the Italian model. It has three acts and the same 

instrumentation in the pit as does Die Feen, but for the inclusion of the English horn and 

an ophicleide. Holländer premiered only four months after Rienzi, and the role of Erik, 

while certainly difficult, does not reflect the influence of Tichatschek’s abilities on 

Wagner’s style of writing for tenor. It is listed in the Kloiber guide for a jugendlicher 

Heldentenor, and incorporates dramatic outburst, low-pitched narrative, and sustained 

cantabile writing at the top of the staff. Eric’s high, lyrical cavatina before the final trio is 

dreaded by most tenors with heavy voices, and those tenors who are comfortable with the 

aria often find the rest of the role challengingly heavy. However, the length of the role is 

that of a “normal” role. 

                                                
68Watson, Wagner’s Heldentenors, 114.  
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 Tannhäuser (1845) was created with Tichatschek intended for the title role. 

Wagner starts using valved horns and trumpets, and replaces the ophicleide with the 

contrabass tuba, strengthening the Fundament (“foundation”) of the brass section. The 

role of Tannhäuser presents the most consistently high tessitura of any of the very long 

Heldentenor roles. 

 Lohengrin (1848) has a similarly sized orchestration as Tannhäuser, but, whereas 

Tannhäuser is given to declamatory outbursts portraying a subjective, passionate and 

tormented psyche, the character of Lohengrin is more apollinic, noble and objective in his 

expressions related to suffering and conflict. The role of Lohengrin is notable for how 

much sustained and supported piano singing it requires between E4 and A4. Sweetness 

and purity of timbre is usually considered desirable for this role’s characterization, so it is 

often cast with a full lyric or jugendlicher Held in place of a true Heldentenor.    

 With the music dramas, the number and type of orchestral instruments are usually 

much greater and varied than for the early operas. The pit orchestra for the later three 

evenings of Der Ring des Nibelungen is essentially the same as that for Das Rheingold on 

the first evening: Piccolo, three flutes, three oboes, English horn, three clarinets, bass 

clarinet, three bassoons, eight horns, two tenor tubas, four “Wagner” tubas (doubled by 

four of the horn players), three trumpets, bass trumpet, four trombones, contrabass 

trombone, bass tuba, percussion, six harps, thirty-two violins, twelve violas, twelve 

cellos, and eight double basses. 

 While the size of the orchestra for Tristan und Isolde is similar in size to some of 

the earlier orchestras, the writing is made extremely acoustically challenging by “the 
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increased opulence of the orchestral textures.”69 As has been described earlier in this 

paper, the orchestration of Tristan und Isolde is very dense, and the Bayreuth orchestra 

for Der Ring des Nibelungen is much larger than that for any other standard repertoire.70 

Audibility through such an orchestra, even under the best of circumstances, can only be 

achieved through the tenor’s development of the most unusual volume and consistent 

projection. 

 The special acoustics of Bayreuth help to mitigate the audibility challenges facing 

the singers. The Bayreuth Festspielhaus orchestra sits within a covered and sunken pit. 

Besides serving to blend the orchestral sound, this pit structure damps the brilliance of 

the instruments. The only other theater following this design is the Prinzregententheater 

in Munich. Singers performing Wagner anywhere else in the world do not have the 

advantage of such a design. 

 

The Exacerbation of Acoustical Challenges since Wagner's Death 

 

 Since Wagner’s death, several circumstances of Wagnerian performance have 

changed in ways which exacerbate the acoustical difficulties facing the Wagnerian singer. 

Metal strings came into widespread use in Germany only after Wagner’s death.71 They 

produce a louder and more brilliant sound than do instruments using gut strings. The bore 

and volume of trombones were increased in the first half of the twentieth century, and the 

                                                
69Barry Millington, “The Music” in The Wagner Compendium, 301. 
70

Die Soldaten by Bernd Alois Zimmerman requires an orchestra of around 120 instruments, but due to its 
difficulty this opera is rarely performed. 
71David Breckbill, “Performance Practice: the Orchestra” in The Wagner Compendium, 351.   
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size and volume of the other brass instruments had to be increased to maintain balance 

with them.72 

 Not only are the orchestras louder, but many opera houses constructed since 

Wagner’s death are much larger than the opera houses for which Wagner’s operas (and 

the operas of other mainstream composers) were written. While certainly much larger 

than most recital halls, the Festspielhaus in Bayreuth that Wagner designed specifically 

for his later works is not a cavernous space. As noted, singers performing within it are 

greatly aided by the covered, sunken pit. It has 364,000 cubic feet of air volume, 

comparable to many of the old European opera houses. The Teatro di San Carlo in 

Naples, one of these theaters, has a 483,600 cubic foot volume. La Scala encompasses 

397,300 cubic feet, the Vienna Staatsoper 376,000 cubic feet, the Glyndebourne Opera 

house 275,000 cubic feet, and the Budapest State Opera House has a volume of 314,170 

cubic feet.73 

 However, many American and European opera houses and concert halls 

constructed in the twentieth century are much larger than the above-listed theaters. 

Carnegie Hall, constructed in 1891, has a volume of 857,000 cubic feet; the Metropolitan 

Opera House has 873,000 cubic feet, War Memorial Opera House in San Francisco has 

738,600 cubic feet, and the Opéra Bastille in Paris has 714,500 cubic feet.74 The romantic 

opera tradition did not develop within these vast opera houses. In his Music, Acoustics 

and Architecture, Leo Beranek compares the median seating capacities of 47 concert and 
                                                
72Barbara Lambert, “Technical developments of Musical Instruments: Brass,” in The Orchestra: Origins 

and Transformations, 165-66. 
73Leo Beranek, Concert Halls and Opera Houses, 2nd edition (New York, Berlin, Heidelberg: Springer-
Verlag, 2004), 288, 362, 358, 184, 228, and 338.  
74Ibid., 112, 118, 144, 266. 
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opera houses in Continental Europe—the birthplace of opera—to the median number of 

seats in 54 halls and opera houses outside of these countries. The survey shows a median 

of 1400 seats for Continental European spaces, versus a median of 3000 seats in other 

parts of the world. Beranek observes that “European opera houses are also low in cubic 

volume so that singers can fill the space without straining their voices.”75      

 Beranek describes some of the disadvantages for singers performing in the very 

large halls, beyond the greater energy requirements required to vibrate the air molecules 

of larger spaces over longer distances: 

The large clusters of stage lights force the singer to perform far behind the 
proscenium, so that much of his voice is lost in the stagehouse. The area of stage 
between the singer and the orchestra pit, including the forestage, which could 
provide effective reinforcement of a singer’s voice, is often smaller than in the 
older opera houses. The new halls are wider, so that there are no reflecting surfaces 
near the edges of the proscenium to direct the voice into the center of the house. 
And finally, a large seating capacity demands many deep balconies, which raise the 
auditorium ceiling so high that it no longer reinforces the singers’ voices, except in 
the uppermost balcony.76     

  

 The increases in orchestral volume and the sizes of opera houses increase the need 

for the singer to focus his technique upon achieving audibility. These heightened 

challenges push the singer toward an even more specialized technique. This need for 

specialization further widens the rift between the vocal characteristics required for 

performance of Wagnerian opera and art song.   

 

 

                                                
75Leo L. Beranek, Music, Acoustics and Architecture (New York, London: John Wiley and Sons, Inc., 
1962), 482-485. 
76Ibid., 503.  
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IV. THE ACOUSTICS OF AUDIBILTY AND TIMBRE 

 

Primary Sources and Introduction 

 

 This document leans heavily on the writings of Johan Sundberg, Ingo Titze and 

Donald Gray Miller (not to be confused with Richard Miller). Sundberg has led research 

on audibility since the late 1970’s, and his The Science of the Singing Voice
77

 is an 

invaluable resource for information on vocal acoustics and physiology. Titze’s short 

articles in the Journal of Singing are very helpful in understanding the connection 

between research in acoustics, physiology, and vocal technique. Donald Miller, the 

designer and developer of the VoceVista (Visual Feedback for Instruction in Singing) 

software, illuminates resonance and registration strategies in his Resonance in Singing: 

Voice Building Through Acoustic Feedback
78 with clarity and precision. These and other 

research materials are examined within this document for several purposes: to synthesize 

a basic understanding of the acoustics of audibility and timbre; to create an acoustical 

comparison of a Heldentenor technique, emphasizing projection and stamina, and an art 

song technique emphasizing beauty of timbre and nuance of expression:  and to 

demonstrate that it is possible for the Heldentenor to modify his technique to sing as a 

recital baritone.  

                                                
77Sundberg, The Science of the Singing Voice (Dekalb: Northern Illinois Press, 1987).  
78Donald Gray Miller, Resonance in Singing: Voice building Through Acoustic Feedback (Princeton: Inside 
View Press, 2008).  
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 In outlining the acoustics of vocal audibility, it is useful to differentiate the 

objective measures of physical loudness from the subjective experience of loudness. 

Objective loudness is closely related to the actual physical amplitude of sound, and can 

be quantified objectively with decibel measurements.  However, subjective loudness is 

influenced by a variety of factors such as pitch, waveform and relationship between 

tones.79 Johan Sundberg in his The Science of the Singing Voice uses the term loudness of 

phonation in referring to subjective vocal loudness, and sound level to describe objective 

loudness.80
   Titze employs the term acoustical sound intensity in his article “What 

Makes a Voice Acoustically Strong?” to describe objective loudness.81 Miller refers to 

sound pressure level, or SPL for objective loudness. In this paper, the subjective 

experience of loudness will usually be referred to as loudness or volume, and objective 

loudness will be usually referred to as sound level, SPL, or acoustical intensity. 

 According to Ingo Titze, research on vocal acoustics for over fifty years has been 

dominated by the source-filter theory of voice production. The source has two parts: the 

first part is formed by the mechanisms of breathing functioning as an air compressor to 

power the stream of breath; and the second part is the action of the vocal folds 

functioning as an oscillator to vibrate the air molecules. The filter is the vocal tract, 

composed of the complex and variable resonators between the vocal folds and lips. 

Therefore the source-filter has three parts: 1. the mechanisms of breath; 2. the vocal folds 

and; 3. the vocal tract. Here is a block model, taken from Arthur H. Benade’s 
                                                
79Murray Campbell and Clive Greated, The Musician’s Guide to Acoustics (London and Melbourne: J.M. 
Dent and Sons Ltd., 1987), 99. 
80Sundberg, The Science of the Singing Voice, 35. 
81Ingo R. Titze, “What Makes a Voice Acoustically Strong?” Journal of Singing 61, no. 1: 63-64. (2004): 
63-64.  
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Fundamentals of Musical Acoustics, illustrating the chain of vocal functions that form the 

voice82: 

 

Figure 2 

    

 This document will examine breathing (the “air pump” in the schematic above), 

vocal source (“self-sustained oscillator”), and resonance (“adjustable transmission,” 

“simple sources”) under separate headings. However, these divisions are often artificial 

and used here for organizational purposes. The action of these mechanisms are 

interdependent, with changes in one area usually affecting the others. 

 

Breath 

 

 The mechanisms of breath work as a compressor to generate the air flow through 

the glottis. Ingo Titze uses the term lung pressure for the pressure of the breath in the 

lungs and trachea below the glottis. Sundberg in The Science of the Singing Voice refers 

                                                
82Arthur H. Benade, Fundamentals of Musical Acoustics, 2nd, revised edition (New York: Dover 
Publications, 1990), 362. 
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to subglottic pressure: “…subglottic pressure is significant for the amplitude and also, to 

some degree, for the frequency of phonation.”83 This significance of breath pressure to 

frequency of phonation increases greatly for the high range of the voice. Normal speech 

typically uses a pressure in the range of 0.5 kPa,84 and pressure in loud speech reaches 1 

to 1.5 kPa. In singing, however, the lung pressure for loud high notes can range up 

through 3 to 10 kPa.85 The breath pressure of loud, high singing is from twice to 20 times 

greater than that of speech. 

 Singing louder and singing high both require higher breath pressure than quieter, 

lower singing. “In the author’s [Sundberg’s] experience, this is typical for all voices, 

particularly in the upper part of the phonation frequency range.”86 Throughout the vocal 

range a significant increase in loudness requires a significant increase in breath pressure. 

Doubling subglottic pressure produces, on average, an increase of 9dB in the sound level, 

which is subjectively perceived as an increase of approximately one dynamic level. The 

relationship between singing louder and greater breath pressure is very direct. 

 Singing higher also requires greater breath pressure, but pitch and breath pressure 

do not have as direct a relationship. With singing in the high range, relatively small 

elevations of pitch can correlate to significantly increased breath pressure. This is not true 

for singing lower in the vocal range.  “In the lower part of the range, the difference in 

subglottic pressure for various pitches is very slight.”87  Singing in the high range (other 

                                                
83Sundberg, The Science of the Singing Voice, 25. 
84One kPa equals 10 cm H2O. This document uses these measurements only to make a relative comparison 
of pressure.  
85Johan Sundberg, The Science of Musical Sounds (San Diego: Academic Press, Inc., 1991), 118. 
86Sundberg, The Science of the Singing Voice, 35-36. 
87Ibid., 40. 
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than in falsetto) requires more effort than singing in other ranges of the voice, and 

changes of pitch require greater adjustments of effort than they do in other ranges of the 

voice. In the lower parts of the voice, changes in pitch can be achieved within a more 

refined scale of effort.    

 Singers must learn to manage levels of subglottal pressures higher than are used 

in speech; singers of heavy repertoire, which requires greater loudness than lighter 

repertoire, need to manage even higher pressures. Most of the Wagnerian tenor repertoire 

requires a great deal of high and loud singing. Consequently, there is typically much 

emphasis in the Heldentenor’s vocal technique on appropriate management of high breath 

pressures, particularly if he has trained low tenor/high baritone pitch structure up to tenor 

territuras. 

 There are potential pitfalls when working with high breath pressures, largely due 

to constrictive exhalation reflexes. At the end of the exhalation phase the laryngeal 

muscles tend to over-tighten, in ways not desirable for classical singing.88 The qualities 

of voice associated with singing in this state may be considered strained and pressed. 

 Beyond questions of audibility and upward range extension, another factor 

contributing to the singer’s need to manage relatively high breath pressures is the 

difference between the lengths of spoken and sung phrases. In normal speech, one tends 

to take a breath about every five seconds, but in singing, phrases of 10 seconds are not 

uncommon.89 These phrases, not just longer but usually louder than spoken phrases, 

require the inhalation of larger breath volumes than for speech, generating greater air 

                                                
88Campbell and Greated, The Musician’s Guide to Acoustics, 477- 478. 
89Sundberg, The Science of the Singing Voice, 34.   
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pressures and greater “passive recoil forces in the lungs and in the ribcage.”90 To avoid 

the rapid exhalation of most of the inhaled air at the beginning of the phrase, the singer 

must resist these recoil forces. This resistance allows sufficient breath for the singing of 

long phrases without triggering the undesirable contractive reflexes mentioned in the 

preceding paragraph. Also, if these recoil forces are not resisted, the rapid release of air at 

the beginning of the phrase will tend to make the phrase loudest at its beginning. This is 

rarely appropriate phrase shaping; in fact, the emphasis in a phrase, depending on the text 

setting, is often toward its middle or even toward its end. 

 The singer needs to retain sufficient quantities of air, to maintain sufficiently high 

breath pressures, and to avoid constrictive exhalation reflexes. To achieve all of these 

technical necessities, the commonly used technique antagonistic support emphasizes 

antagonistic actions from the inhalation reflexes and inhalation musculature. These 

antagonistic actions offset the action of exhalation mechanisms. An Italian term for this 

support technique is la lotta vocale, which translates as “the vocal contest,” or “the vocal 

struggle.”91 

 Richard Miller quotes the late-19th century voice teacher G. B. Lamperti’s 

description of this technique: “To sustain a given note the air should be expelled slowly; 

to attain this end, the respiratory muscles, by continuing their action, strive to retain the 

air in the lungs, and oppose their action to that of the expiratory muscles, which is called 

the lotta vocale, or vocal struggle. On the retention of this equilibrium depends the just 

                                                
90Ibid., 28. 
91The French term for La lotta vocale  is la lutte vocale. The closest German concept is perhaps the 
Stautechnik, meaning literally “stagnation technique.” 
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emission of the voice, and by means of it alone can true expression be given to the sound 

produced.”92 Stephen Austin quotes William Shakespeare, an eminent voice teacher at the 

turn of the 19th century: “We have then at our control the powerful breath pressure 

necessary to loud singing, for we can regulate this by balancing the upward and 

downward action of the muscles of the ribs ... There can be inside the body, therefore, an 

opposition between the muscles which send out the breath and the muscles which draw in 

the breath. The latter restrain and regulate its outrush, economising it.”93 

 This technique profits not just from a countering expansion of the torso and an 

attempt to “hold one’s breath,” but can gain effectiveness by the conscious attempt to 

trigger inhalation reflexes. One may speak of singing on a “gesture of inhalation,” of the 

inhalare, or of “drinking in the tone.” Sundberg references research that indicates that a 

continuation of the sensation of inhalation while singing helps to lower the larynx and 

dilate the pharyngeal sidewalls.94    

 Research by Stephen Cala et alia
95 on the breathing patterns of a group of 

professional opera singers examined breath support patterns in relation to projection. The 

singers were instructed to sing phrases that the singers subjectively perceived to be less 

and then more projected. The research indicated that all of the singers used their 

breathing musculature differently than during speech, and antagonistically, for all levels 

                                                
92Richard Miller,  Solutions for Singers: Tools for Performers and Singers  (Oxford and New York: Oxford 
University Press, 2004), 11. 
93Stephen F. Austin, “Provenance: Two-Headed Llamas and the “Lutte Vocale,” ” Journal of Singing - The 

Official Journal of the National Association of Teachers of Singing 62, no. 1 (2005): 85-89. 
94Sundberg, The Science of the Singing Voice, 121. 
95Stephen J. Cala, Janice Chapman, Pamela J. Davis and William C. Thorpe, “Patterns of Breath Support in 
Projection of the Singing Voice,” Journal of Voice – Official Journal of the Voice Foundation 15, no. 1 
(2001): 86-104. 
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of projection. When the singers were instructed to increase the level of projection of their 

singing, it was observed that they increased the level of antagonistic action. They 

expanded their ribcages even further outward and upward, and increased the tonus of 

abdominal musculature. Comparative measurements were made of the acoustic energy in 

the phrases sung with and without projective intent. These measurements showed that 

even though the singers started the differing phrases at the same general level of 

acoustical intensity, the phrases intended to project possessed significantly more energy 

in the area of the singer’s formant.96 

 For Heldentenors, and other singers of very heavily orchestrated repertoire, the 

forces of exhalation may be very great indeed. To balance these forces, the antagonistic 

action of the inhalation muscles must be correspondingly strong.  

 The desired dynamic levels and tessituras of art song are usually significantly 

lower than are those of the Wagnerian repertoire. For a mature singer, projection will not 

normally be of great concern in the song repertoire. Therefore lower breath pressures will 

be desirable; however, in art song there is still the need to extend phrases well beyond the 

length of spoken phrases, and to avoid the contractive reflexes triggered by the 

exhaustion of the breath. Breath pressure and antagonistic action are best scaled down 

from the levels used for dramatic singing, but some form of the lotta vocale is also a 

useful technique for light repertoire. 

 For a Heldentenor with a baritonal or low tenor pitch structure, the “true tenor” 

keys of much art song will place the tessitura of these pieces within the higher ranges of 

                                                
96Berton Coffin,  Historical Vocal Pedagogy Classics (Lanham, Maryland and London: The Scarecrow 
Press, Inc., 1989),136-38. 
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the Heldentenor’s voice. This will demand higher breath pressure and will tend to 

increase his volume. Also, singing loudly and singing higher tend to increase the 

prominence of the singer’s formant in a singer’s timbre.97 By singing in lower or middle 

baritone keys, the Heldentenor can reduce his breath pressure,and the intensity of his 

antagonistic actions. By reducing his antagonistic effort—his lotta vocale—he allows 

himself a subtler and more finely differentiated breath support. The combination of these 

changes can contribute to the production of a more refined dynamic scale and a less 

aggressive palette of timbre colorings. 

  

The Vocal Source 

 

 The sound of the vocal source is produced when the vocal folds interrupt the 

stream of breath as it moves through the glottis. The speed of these interruptions of the 

air flow determines the fundamental frequency (F0), or sung pitch of the tone; each cycle 

of opening and closing of the glottis being one vibration. Each cycle, or period, creates an 

increase and decrease in the air pressure above the glottis, and the amplitude of these 

changes in air pressure determines the acoustical intensity of the source sound. The 

source sound is comprised of the fundamental and overtones, all of which can be referred 

to as partials or harmonics. This paper will favor the use of the term harmonics: the 

fundamental frequency is the first harmonic (H1).  Higher harmonics are multiples of the 

fundamental frequency: for instance, a fundamental pitch of A220 (H1) will generate 

                                                
97Sundberg, The Science of the Singing Voice, 120-121. 
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harmonics at 440 Hz (H2), 660 Hz (H3), 880 Hz (H4), 1100 Hz (H5), 1320 Hz (H6), 

1540 Hz (H7), and so forth.  

 In the human speaking voice, these harmonics commonly drop off in sound level 

at a rate of about 12 decibels per ascending octave. However, the relative strength of the 

harmonics can vary greatly, and have a significant influence on the loudness and timbre 

of the singing voice. According to Titze, “source harmonics are produced in two primary 

ways: (1) by collision of the vocal folds, and (2) by acoustic energy from the vocal tract 

being fed back to the glottis and altering the glottal flow.”98 A harder collision of the 

folds causes a longer proportion of closure time (a higher closed quotient, or CQ) within 

a period, and strengthens the harmonics. Also, the acoustic energy feeding back from the 

vocal tract can be heightened by a narrowing of the epilarynx tube. To maximize 

audibility, and to produce what Titze refers to as a “brassy” source sound, these two 

mechanisms are typically used in combination. 

 This document will depend primarily on Donald Miller's definitions in Resonance 

in Singing for discussions related to registration. Analyzing registration from the 

viewpoint of vibratory modes of the vocal source, he identifies two registers: chest voice 

and head voice. Falsetto is mechanistically identical to head voice, but he uses the latter 

term to avoid negative connotations. He lists their qualities as follows:    

 
• Vocal folds are relatively short and thick in 'chest,' and long and thin in 'head'; 
• In the vertical dimension, contact between the vocal folds is relatively deep in 
'chest,' but limited to the upper margins in 'head'99; 

                                                
98Ingo R. Titze, Journal of Singing-The Official Journal of the National Association of Teachers of Singing, 

Inc. 65, no. 5 (2009): 575-576. 
99 Also, the vertical phase difference is greater in chest than in head, however this is not a behavior 
examined within this document.  



   

 

55 

• In 'chest' the thyroarytenoid (TA) muscles, which shorten and thicken the vocal 
folds, prevail over the cricothyroids (CT), which stretch and stiffen them; in 'head' 
the dominance is reversed; 
•  At a given level of effort, 'chest' will produce a lower F0 than 'head.'; 
• For the higher harmonics, the spectrum [sic] of  'chest' falls off less rapidly than 
that of 'head.'100 

 

 The ability to skillfully blend registers is a cornerstone of the classical technique, 

but in terms of laryngeal mechanics, one mode or the other will tend to dominate. This 

document will use common terms for blending, such as referring to a “chestier” or 

“headier” production. Skilled female classical singers utilize both modes, singing below 

the lower break in chest voice, and above the lower break in head voice. In Donald 

Miller’s model of registration, all male classical voice types (excepting the countertenor) 

use a chest dominated production throughout the whole range of their voices, unless the 

male singer is using a falsetto effect. However, the degree of chest dominance can vary, 

depending on style and expressive quality 

 The closed quotient (CQ) refers to the percentage of a cycle of the vocal folds 

during which the vocal folds are closed. A larger CQ, in which the vocal folds spend 

more of the adduction-abduction cycle closed than open, correlates to “chestier” voice 

production. A smaller CQ correlates to a “headier" production.  In Resonance in Singing, 

Donald Miller repeatedly emphasizes the ability to sustain a high closed quotient as a 

chief characteristic of the “robust” voice. He lists several reasons. First, a large CQ 

increases glottal resistance; this allows the singer to build up greater subglottal air 

pressure, which allows for higher sound pressure levels. Secondly, the vocal tract is a 

                                                
100Donald Miller, Resonance in Singing, 49-50. 
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much more efficient resonator when the glottis is closed, rather than open; when the folds 

are closed for a longer part of the adduction/abduction cycle, it allows the vocal tract 

more time as an efficient resonator within that cycle. Finally, “a large CQ 

disproportionately boosts the higher frequency components of the sound output in the 

desirable range of the singer's formant.”101  The singer performing acoustically 

demanding repertoire will profit from a consistently large CQ.  

 Donald Miller's research indicates that singers of lyric repertoire use a 

fundamentally different approach in relation to closed and open rates. The robust operatic 

voice requires a “chestier” production, maintaining a CQ as high as 70 to 80 percent and 

typically increasing the CQ as the voice moves through the second passaggio. Lyric 

voices tend to use significantly lower CQ rates, going below 50 percent. There are also 

emphases on: the ability to move smoothly between lower and higher levels of CQ; the 

ability to move smoothly between lower and higher levels of loudness; and the ability to 

reduce volume as the voice ascends in pitch. Donald Miller titles this approach “the voix 

mixte alternative.”102 

 In the fourth section of the Appendix of this document, three songs are presented 

as examples for the application to repertoire of the document’s method: within these three 

songs it is also possible to list many specific examples where one or more of the three 

voix mixte abilities listed above are required or at least desirable. For instance, Schubert’s 

Lieder frequently require the ability to decrescendo as one ascends in pitch to unaccented 

                                                
101Ibid., 40-41. Effective resonance also relates to the timing of the closing stroke of the glottis to the 
standing wave, but this lies outside of the scope of this document. 
102Ibid., 82-86. 
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syllables; in Auf dem Flusse (pages 139-142) lines ascend to short, arguably unaccented 

syllables (marked with italics) in measures 15 (“unbeweglich”); 35-36 (“windet”); 43-44 

(“in diesem Bache”); 49 (“Rinde”); 54 (“schwillt”); and 56-57 (again “in diesem Bache”). 

Henri Duparc’s Extase (page 144-146) requires a decrescendo on the ascent to the F4 in 

measure 24 (“bienaimée”). Roger Quilter’s Come Away, Death (pages 148-152) places 

unaccented syllables on notes where the line has ascended abruptly in measures 12-13 

(“My shroud of white, all stuck with yew”) and 31-32 (“A thousand, thousand sighs to 

save”). 

 All three of these songs require the ability to move smoothly back and forth 

between “chestier” and “headier” productions—higher and lower CQs—usually in 

combination with the ability to increase or decrease volume smoothly. The vocal line of 

Come Away, Death can be seen as being constructed, up until measure 30, as a series of 

four measure phrases, all of which follow a basic pattern of smooth crescendi-

decrescendi with variations of starting dynamics and inviting rubato.103 As does any Lied 

that sets normal German speech rhythms, Auf dem Flusse requires that the singer be able 

to quickly decrescendo and lighten registration as he or she ends a phrase on the 

unaccented neutral syllable; for example, for “rauschtest”  in measure 6, “geworden” in 

measures 9-10, “Rinde” in measure 15, and strongly—because the “weg” is a long, more 

strongly accented syllable—for “unbeweglich” in measures18-19. In measures 16-17 and 

                                                
103After the two measure piano introduction, the shaping of phrases is very regular except for the addition 
of pick-up note to the structure: measures 3-6, 7-10, 12-15,16-19, 22-25, 26-29 are all four measure 
phrases; then the phrase starting with the pick-up into measure 31 overlaps through the syncopation in 
measure 33 to create an eight measure phrase; and the last vocal phrase of measures 39 42 is again a four 
measure phrase.  
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40-41 of Extase, the long “mort”—“death”—is best if the singer can decrescendo and 

lighten his registration (reduce his CQ) as if dissolving into oblivion.    

 As these examples demonstrate, for the subtle effects of art song the ability to 

sing in a voix mixte is desirable: “Voices with small closed quotients also have their 

distinct advantages, especially in negotiating transitions to lighter registers.”104 However, 

Donald Miller questions the ability of all singers to develop a voix mixte technique: 

“There are expert singing teachers who give training in this capacity [voix mixte 

technique] a high priority for all male pupils, but it can be argued that the ability to 

employ it is out of the reach for some robust voices.”105 This certainly seems to be the 

case for most Heldentenors, if one interprets the lack of art song interpreters among their 

ranks as indicative. However, by lowering the song literature to the baritone keys, the 

Heldentenor can sufficiently reduce vocal and breathing tonus to a degree that allows the 

use of voix mixte techniques. An example of this is the above-mentioned decrescendo in 

Extase on “bienaimée.” In the tenor key it extends to a A4, which can be difficult for 

many lyric tenors to sing delicately; in the baritone key the high note does not extend into 

the high extension, and the “robust” voice of the Heldentenor will have a better chance of 

achieving a “headier,” lower-CQ production.      

  A different, but related perspective on the acoustical intensity of the vocal source 

is discussed in Titze's article “What Makes a Voice Acoustically Strong?”106 Titze 

examines influences upon the maximum flow declination rate (MFDR). MFDR is the 

                                                
104Ibid., 41. 
105Ibid., 94. 
106Ingo Titze, “What Makes a Voice Acoustically Strong?” Journal of Singing 61, no. 1  (2004): 63-64. 



   

 

59 

“maximum rate of decline” of the flow of air between the vocal folds: how quickly this 

flow of air declines indicates how quickly the folds come together. The speed of fold 

adduction largely determines how loud the source sound will be: “A voice is acoustically 

strong if the glottal flow can be reduced from a high value to a low value (near zero) in a 

short time interval.”107    

Not only does a high MFDR result in a generally louder source sound; it also 

increases the relative loudness of the higher resonances of the voice: 

A rapid termination of the glottal pulse followed by a period of zero or a 
small constant flow causes a strong excitation of the higher order vocal tract 
resonances (formants). Because the amplitude of the high frequency energy 
generated at closure varies directly as (though not strictly in proportion to) the 
amplitude of the final slope of the decay in air flow, those GAF [glottal air flow] 
waveforms with a more rapid decay of flow would contain the greatest amount of 
energy at frequencies higher than those generated at reasonably high amplitudes by 
most musical instruments, and so would carry better above a musical 
accompaniment. Since a rapid decay of flow would cause the third and higher 
formants to be stronger and, to a lesser extent, also the second formant, the 
resulting voice quality voice would tend to be clearer and more intelligible.108 

  
In other words, when the folds close quickly and cleanly, the source sound is more 

brilliant (“brassy”) and there is proportionally more energy being pumped into the higher 

formants, particularly the third formant and higher. These higher resonances are the ones 

that carry through the orchestra, that project more directionally out into the hall, and—if 

                                                
107Ibid., 63-64. One may think of hands clapping together. By experimenting, one can experience that the 
loudness of the handclap will be determined primarily by how quickly the hands are clapped together. This 
metaphor is crude in that it does not illustrate the vertical phase difference of the vocal folds (the rolling 
action, bottom to top), or the effect of variations in register, but it does illustrate the importance of the 
speed of closure. 
108Martin Rothenberg, “The Voice in Singing,” published originally in Research Aspects of Singing, Pub. 

No. 33 of the Royal Swedish Academy of Music, 1981, 15-31 (Syracuse: Publications of Dr. Martin 
Rothenberg, n.d.)   http://www.rothenberg.org/Voice-In-Singing/1.htm (Accessed July 22, 2009). 
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they are bundled together closely enough—form the particularly projective mechanism of 

the singer’s formant. 

 Titze discusses three behaviors during singing that influence MFDR, one of which 

occurs below the glottis, one within the glottis, and one above the glottis. I shall identify 

each of these factors and elaborate on their ramifications for vocal technique. 

 

1. Lung pressure or subglottic pressure. Titze illustrates the effect of lung pressure on 

MFDR through the following idealized computer model graph (figure 3): 

    

 

 

 

  

 

Figure 3 

In figure 3, one may observe that with higher lung pressure there is a greater flow of 

breath, and this greater flow can occur within the same amount of time as for a lesser 

breath flow. Also, the peaks of the higher flows and pressures descend to a minimum 

almost as quickly as for the lower pressures and flows. This means, that with high breath 

pressures the vocal folds come together at a greater speed than with lower pressure, to 

produce a louder sound. Of course, this is consonant with the observations made in the 
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earlier section on breath, about the relationship of subglottal pressure to the loudness of 

the voice. 

2. Registration. Next Titze presents a model of behavior of the laryngeal musculature that 

influences MFDR. With lighter, or “headier” registration, activation of the thyroarytenoid 

is less than with a heavier registration, and there is less engagement of the bottom, thicker 

part of the vocal folds. The move toward a thicker, “chestier” registration requires, along 

with other factors, an increase in the activation of the thyroarytenoid muscles. This 

causes the vocal folds to “thicken and square up at the bottom, giving more opportunity 

for the intraglottal pressures to set the bottom into motion.” This heavier registration will 

tend to be louder than a lighter registration. Here is Titze's graph (figure 4), modeling this 

behavior: 

 

 

  

 

 

 

 

The “amplitude at bottom” refers to the amplitude of vibration of the bottom of the 

vocal folds. Note that with larger amplitude at the bottom of the vocal folds the line 

is steeper and MFDR is more rapid. The vocal production is louder, and more 

brilliant. 

Figure 4 
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 Both strategies, higher breath pressure and thickened registration, can be 

related back to the principles of larger CQ, harder collision of the vocal folds, and 

the production of stronger harmonics. With the quicker speed of closure through 

these strategies, the folds also presumably close harder and for longer. The sound is 

louder and richer in harmonics; it may also result in more stress on the vocal folds..  

 

3. Narrowing of the epilaryngeal tube. Finally Titze presents a model of how a behavior 

occurring directly above the vocal folds can influence acoustical intensity. This 

narrowing of the epilaryngeal tube is also involved in the generation of the singer’s 

formant, and allows the generation of a quick MFDR even with a reduced glottal flow. In 

fact, it offers several functional advantages over the other two behaviors, while at the 

same time producing high acoustical intensity. It significantly increases the efficiency of 

the use of the breath, requires lower breath pressure, and it does not require a thickening 

of registration, which can be tiring and interfere with flexibility. 

 

Figure 3 
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In the graph (figure 5) note the steepness of the falling line, which indicates the relatively 

high speed of closure associated with the narrowed epilarynx tube. 

 Titze proposes that to increase acoustical intensity from the vocal source, the 

skilled singer can choose to utilize a combination of these three behaviors: increased 

breath pressure; a registration that is “chestier,” and; a narrowing of the epilarynx tube. 

The author will speculate as to some of the various possible consequences of the use—or  

reduction of use—of these strategies in changing the Heldentenor's aggressive technique 

into one emphasizing nuance and beauty. 

 The relative brightness or darkness of a voice is primarily determined by two 

interactive factors: the formant tuning achieved through the filtering actions of the vocal 

tract (formant tuning has much to do with our perception of vocal category, and is a topic 

that shall be returned to later); and the relative strength of the harmonics of the vocal 

source spectrum profile. The relative strength of the voice source spectrum harmonics 

influences our perception of color, as well as the audibility of a voice under various 

circumstances. In describing the behavior of the vocal source, it has been noted above 

that the loudness of the vocal source influences the profile of the vocal source spectrum. 

Louder tones will tend to have proportionally stronger overtones than softer tones; 

therefore, as a voice becomes louder, it also tends to become brighter. “This is very 

important and often overlooked, so it is worth repeating: when loudness is increased, the 

higher spectrum overtones gain more in amplitude than the lower ones.”109 Also, high 

notes within a singer’s range tend to have proportionally stronger higher overtones than 

                                                
109Sundberg, The Science of Singing, 74. 
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do lower ones,110 though Sundberg suggests this may be more the influence of increased 

breath pressure and loudness, rather than of pitch. 

 Conversely, the source spectrum in soft singing usually has greater proportional 

amplitude of the lower partials than in louder singing: “Speaking relatively, the lower 

source spectrum components (below 1 kHz) are more dominant in soft phonation than in 

loud phonation.”111 Therefore, the voice source during soft singing tends to be darker in 

timbre—less of Tietze's “brassy” spectrum—than in loud singing.  

 These behaviors have practical influence on the character of timbre: “The voice 

source very significantly contributes to the voice timbre, even though important 

contributions are provided by the vocal tract resonator as well.”112 Sundberg presents an 

example in the comparison of two lower male voices, one judged as dark, one judged as 

bright, singing the same pitch. He observes that the dark timbered voice has greater 

average amplitude in the lower partials, below 1000 Hz, whereas the brighter colored 

voice has greater amplitude in the higher partials.113  

 If the goal of the Heldentenor is to reduce the aggressiveness of his expressive 

and timbre profile, he can contribute to this reduction by reducing his general loudness 

and the relative intensity of higher partials in his sound. He can aid himself in achieving 

this goal by reducing the breath pressure of his singing, which he can do by singing 

within lower pitch ranges than he does as a Heldentenor. Through these reductions he 

aids himself in producing a warmer timbre and more subtle expression. 
                                                
110Ibid., 119. 
111Ibid., 73. 
112Ibid., 49. 
113Ibid., 71. Sundberg uses the term lighter, but that term can easily be confused with terms related to the 
weight or registration of a voice.  This author prefers to use the term brighter. 
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Resonance and Formant Theory 

 

The unfiltered sound level produced by the action of the vocal folds upon the air 

stream is surprisingly intense, even in normal speech: “The sound level in the vocal tract 

is extremely high during phonation, no less than 10 times, or 20 dB higher than the 

threshold of pain.”114 The singing voice is usually much louder than the speaking voice, 

and the classically trained singer can produce much more sound than the untrained singer. 

Sundberg found that even before calculating the projective advantage imparted by the 

singer’s formant, the trained singer can typically produce sung tones more than 20 

decibels louder than an untrained person can produce.115 

 Through the filtering actions of the vocal tract, however, most of the acoustical 

energy generated by the vocal source does not make it out of the mouth: “Although this 

may appear to be wasteful, it is actually a benefit because it allows us to make many 

sound qualities and vowels. Sound reflected backwards from our lips, and from major 

expansions and constrictions along the tract, creates standing waves, and these standing 

waves in the vocal tract are the basis of vowels, consonants, and many vocal qualities.”116 

The complex filtering action of the vocal tract selectively dampens some harmonics, does 

not interfere with some, and strengthens others. (Of course, in order for this filtering and 

amplification to take place these harmonics must be present in the source sound. A 

                                                
114Ibid., 159. One might question if this comparison includes screaming and shouting. 
115Ibid., 115-16. 
116Ingo R. Titze, “How Loud is My Voice in My Mouth and Throat,” Journal of Singing-The Official 

Journal of the National Association of Teachers of Singing 62, no. 2 (2005):177-178. 
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resonator does not resonate effectively if there is no acoustical energy within it at or near 

the frequencies to which it tunes.)  

Formants are peaks of acoustical energy produced by the resonant qualities of the 

vocal tract. Whereas instruments have relatively inflexible and unchanging formant 

structures, the vocal tract is highly flexible in its resonant characteristics. The ability to 

raise and lower the larynx, the variability of the mouth opening, the flexibility of the 

tongue shape, and the vocal tract's ability to contract and expand selectively in sections 

are some of the elements that allow us to shape the vocal tract into a complex acoustical 

resonance structure. The flexibility of these mechanisms (articulators) for shaping speech 

and song is what allows us to quickly form different vowels and consonants. 

 Spoken vowels typically possess four or five formants of acoustical significance, 

but they are identified by the listener primarily by the frequencies of the first and second 

formants. The voice has the capacity to vary the tuning of these formants by as much as 

two octaves: the upper formants have less variability and contribute more to individual 

vocal characteristics.117 The tuning of vowel formants do not need to be specific to 

specific frequencies; if they fall within certain approximate frequency areas the listener 

will hear the intended vowel. Figure 6 is a graph of 1st and 2nd formant areas for some 

vowels: 

 

                                                
117Sundberg, Psychology of Music: Second Edition, 172.  
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Figure 4
118 

  

 The tuning of these formants can be changed greatly by reshaping the articulators. 

As a general rule, enlarging resonators lowers their resonant frequencies. Because of the 

complex and variable shape of the vocal tract, sections of it can create their own distinct 

resonances in response to the vocal source spectrum. In male voices, the first formant can 

be tuned from around 250 to 1000 Hz; this is a span of two octaves. The second formant 

can be tuned from around 600 to 2500 Hz; this is slightly more than two octaves. The 

                                                
118National Center for Voice and Speech: Tutorials-Voice Production, “How the Vocal Tract Filters 
Sounds,” (Denver, Iowa City: NCVS, n.d.)   
http://www.ncvs.org/ncvs/tutorials/voiceprod/tutorial/filter.html (accessed 5/17/2009). 
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third can cover about an octave; within an approximate range of 1,700 to 3,500 Hz. 119  

There is a great deal of flexibility, particularly for the first two formants. 

 The tuning of each formant is most strongly linked to a specific behavior of the 

vocal tract. The tuning of the first formant (F1) is primarily influenced by jaw opening; it 

tends to go up in frequency as the mouth opens, and is usually tuned highest in the [a] 

vowel. The second formant (F2) responds to the shape of the tongue; its frequency goes 

higher as the tongue moves upward and forward in the mouth, as in an [i] or bright, 

closed [e] as in the German word lesen.  It is lowest with the tongue back and down and  

with the lips extended, as in the position for [u]. The third formant’s (F3) tuning is 

influenced most by the size of the space behind the front teeth; it will be lower for an [o] 

position than for an [e] position. The spoken vowel's forth formant (F4) is a product of 

the resonance frequency of the larynx tube itself, and can be tuned lower by lowering the 

larynx to lengthen the tube. While not as flexible as the first three formants, it still has a 

flexible frequency range. Speech generally does not use the “open-throated,” lowered-

larynx coordination of western “classical” singing. Therefore, the resonators are mostly 

larger in song than in speech, and the tuning of all formants is usually significantly 

lower.120 Also, the production of the singer's formant requires the production of an 

additional formant in the operatic singing voice not strongly present in the spoken vowel. 

 The classical singer typically uses a combination of several strategies to achieve 

audibility. First, the singer's vocal source can be much louder than that used in speech. 

                                                
119Sundberg, The Science of the Singing Voice, 22-23. 
120Ibid., 117.  
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Secondly, the classical singer can use a strategy of tuning F1 or F2 (or, occasionally, both 

F1 and F2) to specific harmonics in the source sound to boost the acoustical intensity of 

that harmonic by as much as 20 decibels relative to surrounding harmonics. Third, the 

male operatic voice (and female voice, under many circumstances) produces the bundling 

of resonances called the singer's formant in frequency ranges where the human ear has a 

heightened sensitivity, and where the acoustical intensity of the orchestra is significantly 

attenuated. The vibrato can aid these strategies. Vibrato widens the pitch range of the 

harmonics, making it easier for a formant to “catch” a harmonic.121
  

Because the male voice sings in a production dominated by chest voice 

throughout its range (noting the exceptions listed above), the passaggi are primarily 

acoustical events, in which the voice changes which harmonic it is tracking or/and which 

formant it is tuning for that tracking. Up until the second passaggio the accomplished 

male singer tunes to harmonics with F1; as the voice (and all of its harmonics) rises in 

pitch to the first passaggio, F1 stops tracking one harmonic, as it becomes too high for 

the flexibility of the tracking resonator, for a lower harmonic. Due to the fact that the 

voice is still tuning with F1, and that the pitch is low enough to not require very high 

breath pressure or vocal tonus, the shift is perceived as relatively subtle. The more 

difficult shift is at the second passaggio, where accomplished male singers typically shift 

the tuning from F1 to F2, with F2 tracking H3 on back vowels, and H4 on front 

vowels.122  

                                                
121Donald Miller, Resonance in Singing, 60. 
122Ibid., 61-63. The general principles are the same for female voices, but different formants are used within 
different ranges of the voice. For instance, at the higher passaggio, females shift from tracking with F2, to 
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In general, the brilliance of the singing voice—and particularly a strong singer’s 

formant—aid in allowing the human voice to be heard over a distance. Humans are well 

designed to hear brilliance within a voice. Human hearing perceives higher frequencies 

more easily than lower frequencies, and is particularly sensitive to frequencies between 

3000-4000 Hz. This sensitivity peaks around the center frequency of the upper formants: 

On the opera stage, the acoustic match between the voice and the ear at high 
frequencies is exploited with the singer's formant, where the vocal ring is resonated 
in the ear canal. But a huge price is paid in the reception of low frequencies in a 
large opera house. These frequencies are often not heard at all when there is choral 
and orchestral accompaniment. It is possible for the listener's brain to manufacture 
some of the low frequencies from auditory memory of what the voice sounded like 
unaccompanied, but a true sense of the low frequencies in the voice is difficult to 
get at large distances.123 
 

It is of importance to note that the ear is not only more sensitive to frequencies in the area 

of the singer's formant, but that low frequencies “are often not heard at all when there is 

choral and orchestral accompaniment.” Also, higher frequencies of the voice actually 

project better out into the audience: 

Whereas low-frequency components scatter spherically from the lip opening, 
the radiation of the high-frequency components is more concentrated along the 
length axis of the mouth. In other words, high spectral partials are radiated forward 
with greater efficiency than lower partials. For a singer facing the audience, the 
sound radiated behind and above his head [more of the lower frequencies] is 
probably lost on an opera stage because of the high sound absorption in the 
backstage area. The high-frequency components contained in a singer’s formant are 
lost to a lesser extent as their radiation is more limited to the saggittal direction. 
Hence, the relative amplitude of the singer’s formant would be greater compared 
with the lower partials when the sound reaches the audience.”124  [Incidentally, this 
is one of the reasons that our speaking voice sounds darker to ourselves than it does 

                                                                                                                                            
tracking the fundamental (H1) with F1. That is why effective vowel strategies in classical singing must be 
different for a woman than for a man.  
123Ingo R. Titze, “The Larynx and the Ear—How Well Do They Match?” Journal of Singing 57, no. 5 
(2001), 41-42. 
124Sundberg,  Psychology of Music, 183 
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to others; more of the lower frequencies radiate back to our ears than the higher 
frequencies, which radiate forward.125] 

 
This loss of lower frequencies can be greatly ameliorated in a good hall by the reflective 

characteristics of a good acoustical shell or closed set; however, while this will aid the 

singer when there is no orchestra or only quiet orchestration, loud orchestration will still 

tend to have a strong masking effect on these low frequencies.126 

 

The Singer's Formant 

 

The singer’s formant involves F3, F4, and F5. It is a specific acoustical 

phenomenon that greatly increases the singer’s ability to be heard through heavy 

orchestration: 

The singer's formant is a prominent spectrum envelope peak near 3 kHz that 
appears in voiced sounds sung by classically trained bass, baritone, tenor, and alto 
singers' voices. It makes the voice easier to hear in the presence of a loud orchestral 
accompaniment. It can be explained as a mainly resonatory phenomenon arising 
from a clustering of formants 3, 4, and 5. Its level has been found to vary depending 
on singer proficiency, vowel, fundamental frequency (F0), vocal loudness, and 
phonation mode; its center frequency also varies depending on various factors.127 

 
 Though not consistently used within the tradition of classical Western singing, the 

production of a singer’s formant is a technique special to that tradition. It should be noted 

                                                
125Johan Sundberg, The Science of the Singing Voice (DeKalb: Illinois University Press, 1987), 157-159. 

The other reason has to do with the transference of sound through the tissues of the body itself to the ear. 
The tissues and bone damp the higher frequencies of the voice more than they damp the lower frequencies. 
126Cornelius L. Reid, A Dictionary of Vocal Terminology: An Analysis (New York: The Joseph Patelson 
Music House, Limited, 1983), 203. Masking is “an acoustic effect created when the frequency and intensity 
of one sound make indistinct or imperceptible those of another.”   
127Johan Sundberg, “Level and Center Frequency of the Singer's Formant,” Journal of Voice – Official 

Journal of the Voice Foundation 15, no. 2 (June 2001): 176-86. This topic is addressed in greater detail 
starting on page 47.   
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that the term “singer’s formant” is confusing. Even though it requires the prominent 

production of an additional formant not usually part of the profile of a spoken vowel, that 

extra formant is not the singer's formant, but just a part of it. The singer's formant is 

actually the clustering and intensification of (usually) three formants, to form a 

“prominent spectrum envelope peak,” and that acoustical effect—the prominent spectrum 

envelope peak—is called the singer’s formant. In the idealized model, the extra formant 

typically inserts itself between the third, and what is then numbered as the fifth formant. 

These three formants can be tuned closely enough together to gain significant intensity 

through a transfer function; all three formants become much louder through proximity to 

their neighbors. “If formants approach each other in frequency, the ability of the vocal 

tract to transfer sound increases in the corresponding frequency region.”128 

 This intensification is useful for projecting through demanding orchestral 

accompaniment. According to Sundberg, “the average spectrum of an orchestra 

culminates around 400-500 Hz and then decreases toward the higher frequencies.”129 The 

fundamental of pitches typically sung by the tenor voice are at frequencies between 130 

Hz (C2, or low C) and 560 Hz (C5-sharp, or high C#). For the first formants of vowels 

sung by tenors, Cleveland found measurements of between approximately 310 Hz and 

625 Hz.130 This is a frequency range that competes with the spectrum envelope of the 

orchestra near around its loudest. In the 2500 to 3500 Hz range (the frequency area 

around which the singer’s formant lies) the orchestra’s loudness has decreased 
                                                
128Johan Sundberg, “The Perception of Singing,” in The Psychology of Music: Second Edition, ed. Diana 
Deutsch (San Diego, London, New York: Academic Press, 1999),182.  
129Sundberg, The Psychology of Music,183.  
130Thomas F Cleveland, “Acoustic Properties of Voice Timbre Types and Their Influence on Voice 
Classification.” Journal of the Acoustical Society of America 61 (1977): 1622-1629.    
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approximately a full 20 decibels from its spectral peak. The brilliance of the voice can 

compete with quiet orchestration or piano accompaniment, but a voice in which that 

brilliance is organized into a powerful singer’s formant can compete effectively with 

even the heaviest of orchestrations. As noted above, the audibility of the voice is also 

aided by our sensitivity to frequencies around that range.    

 The central resonance of the singer’s formant is a product of the resonance of the 

epilarynx tube. The epilarynx is the beginning of the vocal tract, directly above the 

glottis, and the singer can learn to ''squeeze'' the entrance from the epilaryngeal tube into 

the pharynx by contracting the muscles of the aryepiglottic folds and lowering the 

epiglottis.131 The tilted epiglottis serves to partially decouple the epilarynx tube from the 

resonance of the rest of the vocal tract, helping the epilarynx tube to produce its own 

resonance. 

 In his short article, “Space in the Throat and Associated Vocal Qualities,”132 Titze 

describes the complex combination of contractions and expansions involved in producing 

epilaryngeal resonance: 

The ringing voice quality is most difficult to achieve (for an untrained singer) 
because it involves contradictory volume adjustments between adjacent airspaces, 
in particular the vestibule and the vallecula. In order for the epilarynx tube to 
resonate acoustically, sound must be reflected from an abrupt opening at the 
aryepiglottic folds. This means either that the vestibule must shrink, or the vallecula 
must expand (or both). In any case, the cross sectional area of the throat must 
expand by a factor of 6:1. Muscle groups must be trained to abduct the tongue base 
and pharynx wall while the aryepiglottic folds adduct. Furthermore, to create a 

                                                
131Stephen F. Austin, “Provenance: Flapping Jaws and Acoustic Laws,” Journal of Singing-The Official 

Journal of the National Association of Teachers of Singing 63, no. 2 (November/December 2006): 214. The 
aryepiglottic folds are folds of mucous membrane containing the aryepiglottic muscles. They extend from 
the top of the arytenoid cartilages to the outside margins of the epiglottis.  
132Ingo R Titze, “Space in the Throat and Associated Vocal Qualities,” Journal of Singing 61, no.  5 (2005): 
499-501. 
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more uniform epilarynx tube, the false folds may need to be abducted slightly. This 
may occur passively with a lowered larynx, which tends to stretch the airway walls 
vertically. 
 

Figure 7 is a chart from this article, outlining the spaces to which Titze refers: 

 

 

Figure 5 

  

 The tuning of this additional formant is dependent on the length of the epilarynx 

tube, which is variable from individual to individual. In order to be clustered near the 

other two formants forming the “spectral envelope” that creates the singer's formant, this 

resonance usually needs to fall between 2500 and 3200 Hz.  This requires an epilaryngeal 
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tube length of around 3 centimeters; a singer with a shorter epilaryngeal tube, with  a 

natural tuning too high to be clustered with the other upper vowel formants, can lengthen 

the tube and lower the tuning of its formant by lowering the larynx.133 

 According to Sundberg, due to individual variations in physiology some singers 

do not need to narrow the epilaryngeal tube or lower their larynx in order to generate a 

strong singer’s formant.134 Conversely, some very competent singers might possess a 

physiological structure that makes it difficult to produce a potent singer’s formant. 

Presumably, singers who function within the most heavily orchestrated repertoire, such as 

Wagner and Strauss, tend toward a combination of both predisposition and a well-

developed technique for producing the singer’s formant.   

 For recital performance within typical venues, a strong singer's formant may not 

only be unnecessary, it may be undesirable. While the singer’s formant creates an 

additional acoustical advantage for the voice’s projection through heavy orchestration, a 

strong singer’s formant also has acoustical characteristics that make its prominence 

undesirable for much art song performance. Because the forth formant has a more fixed 

tuning than other formants it tends to be out of tune with the rest of the vowel structure. 

This is noted by Berton Coffin: “Let it be said that the amount of energy at the 3,000 Hz 

may distract a listener from the intonations of the singer . . .”135 According to the 

acoustical physicist Arthur H. Benade, “The singer's formant, whose frequency is 

                                                
133Brad H Story, “Úsing Imaging and Modeling Techniques to Understand the Relation Between Vocal 
Tract Shape to Acoustic Characteristics.” Proceedings of the Stockholm Music Acoustics Conference 
August 6-9, 2003 (SMAC), Stockholm, Sweden: 436, sal.shs.arizona.edu/~bstory/StorySMACO3.pdf 
(Accessed July 23, 2009). 
134Sundberg, The Science of Singing, 121. 
135Berton Coffin, Coffin’s Sounds of Singing: Principles and Applications of Vocal Techniques with 

Chromatic Vowel Chart, 2nd edition (Lanham, Maryland and London: The Scarecrow Press, 1987), 70.  
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essentially unchangeable, can become a harsh and obtrusive element sawing away on the 

listener's consciousness.”136 The singer’s formant’s acoustical qualities can also impart an 

irritating quality to the voice. Due to the clustering of the formants, it can confer to the 

timbre of the tenor voice a quality that Johan Sundberg refers to as a quality of 

“roughness.”137 Typically, roughness of timbre and tuning conflict with the fundamental 

pitch and are not desirable for art song; in fact they are directly contrary to the 

smoothness and accuracy necessary for the refinement of art song performance.  

  

Resonance and Auditory Identification of Vocal Category 

 

 The auditory identification of general vocal category—male, female, soprano, 

mezzo-soprano, alto, tenor, baritone, bass—is dependent on fundamental pitch; however, 

it is also strongly influenced by formant tuning. Formant tuning takes on even greater 

relative importance as a differentiator of vocal category when voice types lie close 

together in pitch; male and female voices sing often a full octave or more apart, whereas 

the pitch range difference between a baritone role and a tenor role may be less than a 

third. Research by Thomas Cleveland on a small sample of male singers indicates that 

usually baritones have lower formant tuning than tenors, and that basses usually have 

                                                
136Arthur H. Benade, Fundamentals of Musical Acoustics, second, revised edition (New York: Dover 
Publications, 1990), 381.  
137K. Agren and Johan Sundberg, “An Acoustic Comparison of Alto and Tenor Voices,” STL-QPSR 17, 
no.1 (1976): 12-16. Due to the proximity of the 3rd and 4th formants in tenor voices, adjacent partials are 
excited within a critical bandwidth, causing a perceptual phenomenon in which an impression of roughness 
enters the tone. This does not tend to occur in female voices. 
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formants tuned lower than do baritones.138 Figure 8 shows the differences in male voice 

type tuning from Cleveland's research:139 

 

 

Figure 6 

                                                
138Cleveland, “Acoustic Properties of Voice Timbre Types and Their Influence on Voice Classification,” 
1622-1629. 
139Ibid., 1628. 
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According to Cleveland, these differences are the product of morphological 

differences in the length of the vocal tract: “calculations show that overall vocal tract 

length for basses and tenors is approximately 19 and 15.5 cm, respectively, when singing 

the vowel [i].”140 Presumably baritones have vocal tract lengths that lie between those of 

basses and tenors. As earlier outlined, vocal tract size is highly variable, but it is probably 

undesirable for singers to tune their resonances far outside of their “natural” color, such 

as a bass with a 19 cm vocal tract constricting his throat to the degree to produce tenor 

formant tunings, or a tenor depressing his larynx to produce a faux bass color. However, 

many singers possess vocal mechanisms that are large and flexible enough to also allow 

some flexibility of Stimmfach.  

The Heldentenor, hochdramatischer Sopran and Heldenbariton vocal categories 

make practical use of acoustical principles already described within this document to 

heighten audibility: by developing a technique that allows the singer to sing extensively 

within higher ranges that are usually associated with the next, higher Stimmfach, the 

loudness and projective aspects of the voice are greatly increased.141 Roles for these voice 

types, such as Siegfried, Brunnhilde and Wotan, are the most heavily orchestrated. The 

voice types for these tenor, soprano and baritone roles are often derived from singers who 

have, respectively, baritone, dramatic mezzo, and bass-baritone pitch structures. 

However, they are able to sustain higher tessituras and have well-developed high 

extensions.  

                                                
140Ibid,. 1628. 
141

Hochdramatischer Sopran and Heldenbariton mean “high dramatic soprano,” and “heroic baritone.” 
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There are also voices where there is a natural disparity between the pitch structure 

of the voice and the timbre. Leonard Warren sang in his high range with a tenor-like ease, 

but with a bass-like timbre, suggesting a high pitch structure combined with an atypically 

large vocal tract. In his survey of the history of opera singers The Great Singers: From 

Jenny Lind and Caruso to Callas and Pavarotti, Henry Pleasance opines that Verdi 

baritones are often actually “mezzo-tenors:” “With the German and American baritones 

who have prospered in the Italian baritone repertoire range—John Charles Thomas, 

Leonard Warren, Heinrich Schlusnus and Joseph Metternich—one has often suspected a 

tenor living safely.”142 Heldentenors Ramon Vinay and George Grey both sang with 

timbres that frequently sound bass-baritonal, and one often hears Siegmunds and Parsifals 

—roles that are relatively short and low pitched—sung by baritone timbered tenors. The 

kind of very dark timbre is less common for a Siegfried; the projection, stamina and 

range requirements dictate relative “whiteness” of timbre from many of the tenors who 

sing the truly long roles. 

 

The Relationship of Color to Stamina: Schlank Singing 

 

One may make arguments on aesthetic or theatrical grounds for either a brighter 

or darker timbre, but due to the demands of their performance situation, German 

Heldentenors typically sing with such an emphasis on brilliance that they produce a 

timbre that is often strangely metallic to the American opera fan more familiar with 

                                                
142Henry Pleasants, The Great Singers: From Jenny Lind and Caruso to Callas and Pavarotti, revised and 
updated (New York: Simon and Schuster, 1981), 185. 
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Puccini and Mozart voices. German coaches and conductors often recommend the 

practice of singing Wagner with a schlank, or “slender,” technique. This slender approach 

to singing discourages over-thickened registration and encourages caution in investing 

energy in making the voice warm or dark of timbre. Darkness of timbre is produced, 

whether through mechanisms of phonation or resonance, by proportionally stronger lower 

harmonics. These lower harmonics lie in frequency ranges where a Ring or Tristan sized 

orchestra can simply not be overpowered. Due to the nature of the masking and the strong 

bias of human hearing toward higher frequencies described earlier in this paper, energy 

invested in these harmonics is often wasted.143  Warmth of timbre under other 

circumstances—as within recital performance—may be a desirable vocal trait, but with a 

dense Wagnerian orchestration, singing darkly “costs” more vocally.  

Lowering the larynx below the level used commonly in speech can support the 

formation of a singer's formant. However, laryngeal position must be flexible to allow for 

formant tuning and tracking of harmonics, and an effectively low larynx position need 

not be at the bottom of the larynx’s potential movement range. A fully lowered larynx 

can yield a dark timbre, as lengthening the vocal tract lowers all the formants; however, 

by having the additional effect of thickening his registration, it can also interfere with the 

Heldentenor’s ability to meet the demands placed on his stamina and high range in such 

roles as Siegfried and Tristan. 

                                                
143Ingo Titze, “The Larynx and Ear—How Well Do They Match?” Journal of Singing 57. no 5 (2001): 41-
43. 
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 Ingo Titze, in his short article “Raised Versus Lowered Larynx Singing,” 

discusses the advantages and disadvantages of low laryngeal position:144 

With the lowered larynx, the vocal cords are likely to be thicker. This is 
based simply on the fact that, when the entire larynx is depressed, the tissue inside 
the larynx tends to bunch up against the tracheal mucosa . . . With thicker vocal 
folds, there is a greater potential for creating intense sounds, primarily because the 
medial surfaces have a better opportunity to make contact and produce a firm 
glottal closure . . .The lowered larynx technique creates more space in the pharynx, 
but it can be more effortful for the vocal cords themselves. 

 
Sound intensity is of great importance in Wagner's operas, particularly in his later works, 

but in repertoire that is testing the extremes of vocal endurance, strain on the vocal folds 

needs to be carefully moderated. Titze continues: 

Some singers who use a lowered larynx run out of pitch range, particularly for high 
notes. With less usage of the extrinsic muscles to elongate the vocal folds and with 
a greater need to produce high active tensions in the thyroarytenoid muscle, it may 
become more laborious for singers with a low larynx position to reach the extreme 
high notes in the pitch range. 

 

Young Siegfried must produce his 204 G4's, 39 A4-flats, 48 A4's, a B4-flat, two B4's and 

high C5. These are all high notes. He cannot afford the overly lowered laryngeal position 

that makes frequent access to the high extension difficult, nor an overly high laryngeal 

position that does not facilitate a singer's formant or increases the difficulty of high notes 

by not supporting fold lengthening and formant tuning. Finding a balance between the 

two is indispensable to the Heldentenor involved in an opera performance that can be, 

including intermissions, more than five hours long. 

                                                
144Ingo Titze, “Raised Versus Lowered Larynx Singing,” The NATS Journal 50, no. 2 (1993): 37.  
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 It is possible to produce an orchestra-cutting ring with both the fully lowered 

larynx and a timbre leaning toward the baritonal, and the less lowered larynx stressing the 

tenor brilliance: 

With regard to vocal tract resonance, it is clear that the lowered larynx 
produces a darker sound quality, simply because all of the formant frequencies are 
lowered by an elongated vocal tract. A raised [Titze earlier qualifies this as 
“slightly elevated”] larynx on the other hand, shortens the vocal tract and raises all 
the formant frequencies. This results in a brighter sound quality . . . Some listeners 
prefer darker sounds, some prefer higher brighter sounds. Vocal rings seem to be 
able to be produced with both techniques.145 
 

For the tenor singing the longest Heldentenor roles, timbre preference or the need to 

produce a singer's formant may not be the factors that determines his choice of a bright or 

dark timbre: he can produce a ringing sound with either a dark or bright timbre, but the 

dark timbre may limit his stamina, interfere with his high notes, and is wasted through 

loud orchestration; thus, the admonition to sing Heldentenor roles with a schlank tenor 

timbre, and to avoid the temptation to exploit the baritonal possibilities inherent in a 

voice that sings this repertoire. 

 For that same singer performing art song, timbre can be a primary consideration. 

If he sings those songs within lower keys, he can use a warmer timbre, indeed, a whole 

range of colors, without significant concern for his stamina or his ability to access his 

high range. 

 

 

 

                                                
145Ibid. 
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V. METHOD FOR TRANSITION TO RECITAL BARITONE 

 

Methodology for the Development of this Method’s Exercises 

 

 The exercises developed by the author for this method are derived from the 

acoustical principals examined within this document. There is no emphasis on musically 

complex vocalization patterns; this document is not concerned with the development of 

musical skills or the ability to sing floridly, and it is assumed that a user of this method is 

sufficiently advanced to adapt the vocalization patterns to his needs. Each exercise is 

intended to retrain the Heldentenor to sing as a recital baritone: breath pressure should be 

reduced, registration should be lighter, and the vocal tract should function as a larger and 

more flexible resonator to allow for lower and more varied formant tunings. This should 

produce a timbre that is less aggressive and warmer, and a greater ability for expressive 

nuance. 

 All of the exercises cover tessituras that are lower than typical tenor repertoire 

tessituras. This should reduce breath pressure and vocal tonus, and aid the singer in 

becoming accustomed to singing within typical baritone tessituras. These exercises affect 

breath support, registration and resonance. They fall generally, with overlap, into several 

categories: exercises serving primarily to enlarge the vocal tract; exercises serving to 

reduce the proportional strength of the singer’s formant and proportional strength of the 

higher harmonics generally; exercises to develop voix mixte abilities; and exercises to 

accustom the singer to sing as a baritone, with a firmer lower and middle range, and with 
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lower high-note mounts. The specific justification and purpose of each exercise will be 

presented as each exercise is introduced and described.         

 

For Whom This Method Is Intended 

 

This method will be organized around alterations in the basic technical areas. 

Breath, registration and resonance are largely interdependent, with changes in one area 

tending to influence the other areas. The choice of vowels are an example of this cross 

influence: vowel choices influence formant tuning, but also acoustical impedance and 

efficiency, which influence registration balance and the intensity of breath support. 

This document attempts to objectify the singer’s experience through references to 

pedagogical resources and descriptions of the physiological and acoustical events; 

however, vocal technique is usually dependent on metaphorical imagery. These images 

often serve better for organizing combinations of desirable technical adjustments than a 

mechanistic approach. G.B. Lamperti advised: “Find a symbol, an image or a thought that 

will lead and unify all efforts.”146 For instance, the popular pedagogical image of 

“smelling the rose” during inhalation can simultaneously facilitate dropping the larynx, 

raising the soft palate, expanding the ribs, and achieving a release of tension in the throat.  

As has been described, Wagner’s compositions are often cast with tenors 

possessing instruments with lower pitch structures than most tenors. They may have 

passaggi between tenor and baritone, or they may be baritones trained up to tenor, with 

                                                
146Lillian Strongin, Ed., Vocal Wisdom: The Maxims of Giovanni Battista Lamperti. Transcribed by 
William Earl Brown, enlarged Edition (New York: Taplinger Publishing Company, Inc., 1957), 59.   
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pitch markers that fall clearly within what are typically considered to be baritone ranges. 

It is for these types of voices that this method is intended. 

Beyond a pitch structure that allows for the range demands of baritone repertoire, 

the singer must eventually be able to expand his vocal tract sufficiently for baritonal 

formant tunings. He must be able to do this without uncomfortably distorting the 

mechanism or creating an impression of unpleasantly “muffling” in order to artificially 

darken the vocal timbre. 

This is not a method for the beginning singer. In a sense, its goals run counter to 

the necessary direction of basic singing pedagogy, in which the student strives to develop 

a strong support, powerful high notes, and consistent audibility. This method is for an 

advanced singer who has developed these qualities to such a degree as to exclude himself 

from intimate repertoire; therefore, this method does not present a large number of 

exercises for incrementally building a basic technique. It instead discusses the adaptation 

of a range of more advanced singers' concepts to song repertoire, and offers a limited 

number of exercises with which to introduce these concepts. It assumes the singer is 

sufficiently advanced to then integrate the presented concepts generally and specifically 

into repertoire.   

It is also not the goal of this document to describe a method for turning the 

Heldentenor into an operatic baritone, but to adapt his technique to art song performance 

under traditional recital conditions. As does the Heldentenor, the operatic baritone must 

focus much of his attention on audibility; the ability to produce a “snarly” timbre is 

desirable for many baritone roles. Given reasonable recital circumstances, the mature art 
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song singer can take his audibility for granted, and the ability to produce a voix mixte is 

more valuable than the ability to sustain a very high CQ. He does not need high breath 

pressure, strong engagement of the bottom of the vocal folds, or high proportional 

strength of the singer's formant to be heard. 

The recital baritone does not need to define himself as a single theatrical type over 

the course of a performance through consistency of timbre; for example, he will not play 

the character of a jealous husband in all his song sets, unless he has somehow 

programmed his recital with an unusual consistency of theme. On the contrary, a recital 

usually requires many characters, shifts of style, and moods; therefore, the Heldentenor's 

general approach to adapting to baritone should emphasize flexibility and beauty of 

timbre, and the ability to respond to the composer's or composers' text settings with the 

necessary breadth of shading and dynamic nuance. 

 

Changing Vocal Identity 

  

 As has been illustrated in this paper’s sections on the acoustics and physiology of 

voice type, a baritone is a singer who typically sings in somewhat lower ranges than a 

tenor. He usually uses slightly lower formant tunings and his phonation might possess  

proportionally stronger lower harmonics than does tenor phonation. While these might be 

judged as relatively small quantitative differences, there is usually a significantly 

different qualitative impression. The tenor voice is usually associated with brilliance, but 

baritone voices are usually associated with dark timbres; the word baritone is derived 
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from the Greek word barys meaning “heavy.”147 The bright voiced Heldentenor will need 

to change his auditory concept, perhaps his vocal imagery, and, with changes of breath 

pressure and tonus, his physical sensations. 

  

Learning to Listen. To sing art song, the Heldentenor must learn to listen to himself 

differently. It has already been asserted that the German Heldentenor timbre tends to be a 

bright one, largely for functional reasons having to do with stamina. In singing Siegfried 

or Tristan, producing a beautiful timbre is not the Heldentenor's first priority: the roles 

are very difficult, varied and long, and his primary concern is to “get the notes out.”  Of 

course, he will want to do this in an artistically credible manner; however, due to the 

loudness of the orchestra, the size of the space, and typically complex stage action on 

what is often an open stage, he will be unable to devote much energy to listening to 

himself. In fact, trying to hear himself can lead to over-weighting the voice, and quicker 

vocal exhaustion. In the song recital, the circumstances are very different: the space is 

smaller, the singer is often backed by a shell or walls, there is minimal stage action, and 

the accompaniment is light. The singer can hear himself, and safely contribute more 

attention to his own sound. 

 In the recital environment, beauty of timbre is much more important than 

projective metal in the lower and middle voice, or the excitement of ringing tenor high 

notes. Audibility issues for a mature voice will require little attention. In most cases, 

producing a beautiful timbre is a primary goal, and it is desirable to evaluate the approach 

                                                
147Willi Apel, Harvard Dictionary of Music (Cambridge: Harvard University Press, 1965), 75. 
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to most repertoire in relationship to that goal. This is a major shift of attention and 

priority, which over time should do much to alter the timbre. 

 After he starts singing in lower keys, the Heldentenor should develop the habit of 

perceiving the timbre of his own voice, with attention toward darker qualities within his 

sound. While not forcing the voice into a depressed-larynx, “swallowed” darkness, his 

auditory focus should aid in shifting the balance of chiaroscuro toward bringing out more 

of the scuro. In his auditory conception of his voice, he should seek a general quality of 

warmth, and a capability to produce a range of timbres. By exploring the fuller range of 

expansions and contractions of the vocal tract, he will develop not only a dark timbre, but 

the ability to produce a range of colors between his bright tenor timbre and his fully 

expanded baritone timbre. 

 

Spatial Imagination: Envisioning a Dark Core. This document's author has observed a 

Fach difference in the spatial metaphors accomplished singers use to describe the 

organization of their voices. One may argue that these images can serve as organizers for 

the combination of several desirable technical adjustments. The singer can manipulate 

these perceptual metaphors to aid consistency or variation. 

 The author has observed a general—but not universal—tendency among higher 

voices (sopranos, some mezzo-sopranos, and tenors) to subjectively conceptualize the 

focused brilliance of their voices as forming the vocal “core.” This core is then 

surrounded by an envelope, representing the warmth or darkness of the voice. The 

reverse is true among baritones and basses: the core of the voice is formed by the 
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darkness or warmth of the voice, and this core is surrounded by an envelope of 

“shimmer” or brilliance. In shifting to baritone, it can be useful to develop the latter 

image, and to imagine darkness forming the core of the voice, surrounded by an envelope 

of “shimmer.” 

 

Different Physical Sensations. A result of singing within lower tessituras and without 

emphasis on intense high note climaxes is the reduction of sub-glottal pressure, glottal 

tension, and general physical tonus. This reduces the effort of singing in a way that the 

singer may find initially disorienting. He will need to become accustomed to a more 

refined scale of effort, in which he feels as if he is often simply “doing nothing” even 

though his coordination is quite active. 

 On the other hand, he may have increased sensations of tracheal resonance. 

Developing feelings of tracheal resonance, or “chest resonance” can help the singer find a 

darker balance in the timbre. This should not be confused with a thicker phonation mode. 

Also, due to the reduction of glottal tension and the lower ranges of the repertoire, the 

singer will experience an increase in sensations of the flow of breath. 

 As a Heldentenor, the singer can find it useful to conceive of his voice as having a 

very forward placement; he may use such images as “singing in front of the teeth,” or  

“making the teeth vibrate,” to encourage the production of greater loudness and brilliance 

in the sound. To sing as a baritone, he may temper the images of forward placement by 

experiencing the resonance within the “sonorous column” of his own body. This can have 

the effect of shifting the timbre toward greater warmth. 
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Technical Strategies and Exercises 

 

Change to lower pitch ranges. Key to the transition to a baritonal production of a lyrical 

expressive nature is the lowering of the pitch ranges within which the Heldentenor sings. 

This allows for a reduction of effort, breath pressure, and a general reduction of muscular 

tension in the vocal apparatus. If some of the low keys are too low for his pitch structure, 

there are middle voice keys available for much of the common repertoire.   

 

Reduce breath pressure. Reduction of breath pressure should not require a different 

model of breath support, just one that incorporates less effort. For the purposes of 

generating sufficient breath pressure for sustaining phrases and avoiding constrictive 

exhalation reflexes, the lotta vocale is still a valid support model.  

 The singer should be wary not to respond to the reduction of tonus in his singing 

by neglecting the completeness of his inhalation. The author favors a “three-step” model. 

The actual inhalation is preceded by a slight, downward drop of the sacrum to relax the 

lower back; then, the breath is inhaled in a manner which expands the whole torso: the 

singer should feel expanded in all directions, with a high sternum and a gently expanded 

lower back. To avoid the feeling of anxiously “packing” the breath, it can be useful to 

feel as if the breath is filling from the back to the front, without any sense of the air 

pressure rising above the clavicles. Finally, the breath is “rooted” through a feeling of 

shifting the breath further down into the torso (rooting the sacrum), while further 
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expanding the ribs slightly outward. Ideally, this entire action is accompanied by the 

sensations of the “smelling the rose” technique. Quoting G.B. Lamperti:  

It is a mistake to breath in just one part of the body. 
Abdominal breathing alone brings high focused voice. 
But it remains throaty, small. 
Diaphragmatic breath alone secures good diction. 
But resonance of head and chest will be lacking. 
Intercostal breathing alone enlarges the low resonance. 
But diction will be faulty. 
Clavicular breathing alone brings low resonance only. 
It destroys diction. 
When the top and bottom of the lungs are equally full of compressed air, the voice 
will focus in the head, and awake all the resonance in head, mouth and chest. 
Diction then is master over all . . . 
Head, neck and torso form a drum-like elastic unit, feeling hollow down to the 
waist, the rest of the body solid . . . 
Rigidity or relaxation destroys the tonicity of this muscular unit, and imperils the 
control of the voice.148 

   

 For exhalation, the singer should maintain his general expansion. The sternum 

should remain moderately high, and the sacrum should not be allowed to pull upward 

through the phrase. For song literature, where the expressive quality creates an 

impression of being somewhat speech-like, the appoggio should be applied much more 

gently than in the louder operatic repertoire. However, for extending the voice firmly into 

a baritonal low extension, the singer should use some firmness of appoggio. This may 

help the singer produce a more baritonal production in ranges within which he has 

previously sacrificed color. 

 Additionally, the singer may find a “belly up and in” model useful for avoiding 

undesirable weight in the voice, particularly in phrases rising quickly in pitch. He might 

                                                
148Lillian Strongin, Vocal Wisdom, 43-44. 
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also use this technique during the development of a voix mixte. Within the context of the 

expanded torso, the singer, orienting on a point or region directly above his pubic bone, 

should draw the abdominal musculature inward and upward for this technique.  

 In order to quickly achieve a sense of baritonal weight and color, the singer may 

be tempted to use a “belly out,” or Bauchaussenstütze technique. This should be avoided. 

In singers who profess to use this technique, the author has observed a tendency toward 

“wobble” (slow vibrato) and problems with access to the high extension. Richard Miller 

also warns against this technique: “Pushing outward on the abdominal wall in the region 

of the belly forces the rib cage to move inward and the sternum to fall. Bauchaussenstütze 

blocks the exit of air by increasing resistance at the larynx.”149 The singer should work 

for a more generalized appoggio, and for a feeling of relaxing into a baritonal warmth, as 

opposed to pushing down into it. Not only is this approach easier for the voice, it creates 

more of the “natural” impression appropriate to much song repertoire. 

 

1. Exercise for a firmer lower range: start around E3-flat; with an [!] vowel; mf-f 

loudness. The singer should sing a simple slow tonic-mediant-tonic pattern [1-2-

3-2-1], to establish a clear vowel with firm support. This should then be followed 

by slow dominant to tonic patterns [5-4-3-2-1], produced with a clean, firm onset 

and firm, even support through the last note. This can be repeated, descending by 

half-steps, to the bottom of the range, which should extend to, at least, A2-flat. 

 

                                                
149Richard Miller, Solutions for Singers: Tools for Performers and Teachers (Oxford, New York: Oxford 
University Press, Inc., 2004), 4. 
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2. Exercise for “belly-up-and-in”: start around B2-flat; any vowel; varying loudness, 

but no crescendo going to the top. The singer should first sing a quick-triplets 

arpeggio pattern [1-3-5-8-5-3-1], drawing up and in quickly, from a point directly 

above the center of the pubic bone. The singer should repeat this pattern at a slow 

tempo, with portamenti between the notes. Ascend by half note to a G3 starting 

note, alternating fast and slow arpeggi.     

 

Develop a “yawnier” production. Integrating a “yawnier production” can be an effective 

general strategy for developing a less aggressive production. In varying degrees, it can be 

applied to all exercises and song repertoire. 

 To reinforce the production of the extra resonance in the spectrum envelope 

forming the singer's formant, the epilaryngeal tube is typically narrowed while the 

pharynx is widened. Titze refers to this technique for a “ringing” voice quality as 

involving “contradictory volume adjustments between adjacent airspaces.”150 However, a 

“yawny” production tends to widen the entire vocal tract, including the epilaryngeal tube, 

and through this widening the fourth formant resonance will be reduced. The timbre will 

tend to be a warmer, more baritonal production with less of the ringing voice quality. 

 In the article, “Space in the Throat and Associated Vocal Qualities,” already 

referred in this paper in the description of the singer's formant, Titze associates expansion 

and contraction of vocal tract spaces with general qualities of timbre. He describes a 

range of vocal qualities ranging from least to most expansive, using the following terms: 

                                                
150Ingo R. Titze, “Space in the Throat and Associated Vocal Qualities,” Journal of Voice 61, no. 5 (2005): 
499-501. 
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“pressed,” “twangy,” “ringing,” “yawny” and “breathy.” Figure 9 reproduces Titze's 

chart associating these qualities with their expansions and contractions151: 

 

  
Glottis 

Ventricular 
Space 

 
Vestibule 

 
Vallecula 

Larynx 
Position 

Pressed 
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Ringing 
Yawny 
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narrow 
 
 

wide 
wide 

narrow 
narrow 

 
wide 

 
narrow 
narrow 
wide 

 
narrow 
wide 
wide 

 
sometimes high 

often low 
low 

 
 

Figure 7 

 

Where there is no entry of “narrow” or “wide” underneath a specific part of the vocal 

tract, the behavior of that part of the tract is not determinative for the particular quality.  

It should be noted that behaviors at the glottis are associated particularly with pressed and 

breathy phonation, whereas the other qualities are primarily determined by behaviors 

further up the vocal tract. A yawny production is also associated with widening at the 

glottis, which should aid in reducing breath pressure and vocal source brilliance. 

 The mechanics of the ringing tone have already been described above as 

combining a mix of contractions and expansions. Titze describes the yawny quality “as 

having the most consistent airway configuration—everything wide and a low larynx. 

Carried to an extreme, it produces a dull and excessively dark sound, but in measured 

amounts (as in anticipation of a yawn) it is often a most useful pedagogical tool . . .”152 

                                                
151Ibid. 
152Ibid. 
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The Heldentenor's technique focuses primarily upon the ringing voice quality; by leaning 

(in a judicious fashion) toward a yawny production, he may be aided in his attempt to 

develop warmer, gentler characteristics. The widening at the glottis can reduce CQ and 

MFDR through a headier registration and reduction of pressure; also, the widening of the 

ventricular space, vestibule, and vallecula can serve to moderate ring and lower formant 

tuning, and the consistently lowered larynx will lower general formant tuning. 

 

Integrate the “Yawn-Sigh.” As was noted in the examination of CQ and MFDR, 

registration (in the sense of vibratory mode) affects the proportions of harmonic strength 

within a source spectrum profile. In a “headier” blend, within a chest dominated 

production, the fundamental and other lower harmonics tend to be relatively strong, with 

a quicker drop off in intensity of the higher harmonics than in a “chestier” blend. In a 

chestier production, these proportions reverse. The upper harmonics gain in strength, and 

the fundamental and lower partials are then a proportionally weaker part of the source 

sound's spectrum than they are in the headier production: the source sound is more 

brilliant. At the level of the source sound, the headier approach will contribute to the 

warmer timbre. To further warm the timbre, it is also desirable to enlarge the resonators. 

 The singer can combine a “yawny” approach with a “headier” blend into the 

commonly used “yawn-sigh” technique. Incorporating components of the “yawn-sigh,” 

one might refer to the headier, expansive effect as being more “domed,” or “hooty,” 

whereas, the chestier, focused effect might be referred to in a tenor voice as having more 

squillo (and in a baritone voice as being “snarly”). The Heldentenor moving toward art 
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song will find a shift of balance away from squillo to a headier, more “domed” and 

yawny technique useful. Of course, he will need to avoid exaggerating these techniques 

to the point that that the timbre becomes dull.    

 An energized, ringing production will tend to a chestier registration with strength 

in the higher frequency harmonics; the sound will be bright and more projected. The 

dominant higher frequencies will diffuse less, reflecting less off of surrounding surfaces. 

The voice will be perceived as more directionally focused, coming from a narrower 

source. The relative intensity of the higher harmonics will also tend to aid audibility by 

feeding more energy into the mechanism of the singer’s formant. It also takes advantage 

of human hearing's sensitivity to higher frequencies. This type of production will be more 

effective with a loud accompaniment. 

 In contrast, utilizing more of a yawny approach for an open-throated, “heady” 

production can create quite an expansive, warm vocal effect, and is audible when the 

accompaniment is light: lower frequencies diffuse more than higher frequencies, and the 

proportionally strong lower frequencies in the sound will diffuse around the singer. Given 

a surrounding environment like walls or a reflective shell these frequencies can reflect 

out to the audience from all the surrounding surfaces, giving the impression of 

expansiveness. These circumstances are usually available to the recitalist, and combining 

qualities of warmth, expansiveness and lyrical registration are appropriate and desirable 

for much song repertoire. 
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3. Exercise for yawn/sigh: start around a B2-flat; various vowels; varying loudness. 

The singer should sing a slow tonic-mediant-tonic pattern [1-2-3-2-1], initiating 

the tone with a gentle feeling of yawn/sigh after a sense of “smelling the rose” 

during inhalation. He should increase the sense of yawn as he moves up in pitch, 

and reduce it as he lowers the pitch. He should breath again, and then sing a slow 

arpeggio pattern [1-3-5-8-5-3-1] with portamenti between the notes, using the 

same mechanics and imagery. He should practice this at a variety of dynamic 

levels; ultimately, he should develop the ability to decrescendo comfortably to 

piano top notes. 

 

Maintain a consistently lower laryngeal position. Even though the Heldentenor probably 

uses a somewhat lower laryngeal position than he uses in speech, he may avoid dropping 

the larynx to the bottom of its movement range. As described previously in this paper, he 

may do this to avoid the possible interference with his stamina and high extension caused 

by the bunching of internal laryngeal tissue against the tracheal mucosa,. This bunching 

is undesirable for the operatic tenor, particularly for the mature singer whose pitch 

structure may have descended somewhat since the beginning of his career.153 

 These concerns are greatly lessened when he sings recital literature. He will not 

face the same demands on his stamina or high extension, and the lower frequencies will 

                                                
153This tendency to a drop in pitch is discussed by Robert Thayer Sataloff in his articles “Vocal Aging and 
Its Medical Implications: What Singing Teachers Should Know – Part I,” Journal of Singing 57, no. 1 
(2000): 29-34; and “Vocal Aging and Its Medical Implications: What Singing Teachers Should Know – 
Part II,” Journal of Singing 57, no. 2 (2000): 23-28. Both male and female voices  male voice tend to drop 
in pitch until about the age of fifty, but the male voice often ascends again after the age of fifty. Sataloff 
attributes the drop in pitch to lower laryngeal positions, but he does not identify the cause of the voice 
rising again. 
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not be lost behind the accompaniment, nor will he need such specific formant tuning to 

heighten audibility. In order to lengthen the vocal tract, he can work to consistently drop 

the larynx near the bottom of its movement range. This will lower all formant 

frequencies. From Donald Miller's Resonance in Singing: “Larynx lowering lowers all 

formant frequencies, but especially F1; larynx raising has the opposite effect.”154   

 The advanced singer for whom the topic of this paper is intended will already be 

able to lower his larynx through a large range of movement as a simple volitional act; 

however, he may also explore extending that range through vocalization organized 

around a deeply rooted [u] vowel, and the general practice of using a more “yawny” 

approach. The singer should avoid the temptation to generate a baritonal darkness 

through the pressure of tongue retraction that excessively depresses the larynx. This can 

be avoided by keeping the tip of the tongue in the “ng” position, at times rolling the 

tongue mass forward without dragging the larynx upward. This also serves to increase 

space within the oropharynx by moving the tongue mass forward. 

 

4. “Broken Lips” [u] vowels for a lower laryngeal position: start around C2; [u] 

vowel; moderate loudness. The singer should use the thumb and finger of one 

hand to pull up and spread the upper lip, while using two fingers of the other hand 

to pull down and spread the lower lip. The singer should then sing a tonic-

dominant-tonic pattern [1-2-3-4-5-4-3-2-1] at varying tempi, while attempting to 

produce as clear an [u] vowel as possible. He should not retract his tongue. At 

                                                
154Donald Gray Miller, Resonance in Singing, 31. 
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first, this may be quite difficult, particularly as he ascends into the area of the first 

passaggio. By not allowing the singer to extend his lips as a way to lengthen the 

vocal tract, this exercise encourages him to find a lower laryngeal position. 

 

5. Exercise for keeping the tongue forward with the larynx lowered: start around B2-

flat; [  ]and [o] vowels; varying loudness. During this exercise, the singer should 

extend the tip of the tongue strongly out of the mouth and slightly upward, while 

attempting to articulate a well-rounded [ ] vowel. This will separate the action of 

the tongue from the downward movement of the larynx. The singer should inhale 

over this vowel configuration, then sing a slow tonic-mediant-tonic pattern [1-2-

3-2-1]. He should then breathe again, and sing a quick 16th note pattern from the 

tonic, through the octave to the submediant, and back again [1-2-3-4-5-6-7-8-9-8-

7-6-5-4-3-2-1]. He should repeat, ascending by semi-tones, until the top notes in 

the nine note scale reach the secondo passaggio. After he has gained some 

proficiency with the more open vowel, he should attempt this exercise with the 

closed [o]. 

 

Release the jaw joint to create space between the back molars. To help enlarge the 

resonators, it can be useful to emphasize the downward drop of the jaw at the hinge, and 

to feel a space between the back upper and lower molars. This not only aids in dropping 

the larynx, but also aids in lengthening the vocal tract. Richard Miller warns against this 

technique, while also warning against the use of the yawn-sigh: 
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Most singers who favor the yawn-sigh pedagogy. . . request that the mandible 
(jaw) be hung during singing . . . In sighing, one progresses from passing excess 
breath over the vocal folds to late and incomplete cordal occlusion. Yawning drops 
the jaw, spreads the pharyngeal wall, and lowers the larynx. It places the vellum in 
a protractedly stretched and tensed position never intended for more than brief 
duration, a position especially inappropriate to phonation. Yawning, of course, 
increases the distance between the larynx and the vellum, thereby elongating the 
vocal tract. That might seem like a good thing, but when it is an excessive action it 
is not. The timbre of the singing voice then becomes distorted and undergoes as 
much loss of brilliance as when one yawns.155  

 

However, if this technique is judiciously applied, it is valuable for reasons listed within 

his criticism. It enlarges the vocal tract, and lowers formant tuning. Most techniques 

contain within their structure a potential pitfall when excessively or clumsily applied: the 

singer must develop sufficient judgment to avoid misapplication.   

 

6. Releasing the jaw downward at the joint: start around C2; varying loudness; 

varying vowel. The singer should place the width of his (clean) thumb between 

his back molars. He should use his right hand for the teeth for the right side of his 

body, he should frequently alternate with the left hand for the left side of his 

body. He should attempt to release the jaw joint, so that he is not biting down on 

his thumb. He should even feel space around the thumb; however, he should not 

force the opening. He can then alternate quick and slow arpeggi [1-3-5-8-5-3-1], 

in which he focuses his attention on continuing to release the jaw—not biting 

down on his thumb—as he ascends in pitch. To aid the sense of “doming” the 

sound, he may even increase the space as he ascends in pitch, and feel as if he is 

                                                
155Richard Miller, Training Tenor Voices (New York: Schirmer Books, 1993), 122. 
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“drinking” the tone upwards and backwards into the dome. He can carry this up to 

the G4 or A4-flat. 

 

Raise the Soft Palate More. Research by Sundberg et alia indicates that not fully raising 

the soft palate can help increase the proportional strength of the singer's formant and aid 

phonation: “It [a velopharyngeal opening] enhances the singer's formant or the strength 

of 2 spectrum partials near 3 kHz in general” and “a VPO [a velopharyngeal opening] 

would also increase the vocal tract resistance, which, in turn, has been shown to be 

beneficial for the glottal vibratory system.”156 This would suggest the reason for the 

undisguised nasality often present in the timbre of many Heldentenors (this is very 

pronounced in the recorded timbre of Lauritz Melchior): it increases projection, and 

makes phonation easier. While this added degree of nasality is an acceptable trade-off for 

the Heldentenor repertoire, an audibly nasal timbre is not aesthetically pleasing for art 

song except as a linguistic or character effect. The singer can more consistently raise his 

soft palate, at least to the degree of eliminating audible nasality from the timbre. 

7. “The Tall [!].” Exercise for training a higher soft palette: start around C3; forte; 

first [!], then other vowels. The singer should sing either moderate tempo 

descending octave scales [8-7-6-5-4-3-2-1], or descending dominant-tonic 

patterns [5-4-3-2-1], with a fermata on the last note. He should initiate using a 

very “tall,” firm [!] vowel, but without slipping into the brighter [a]. Without 

                                                
156Johan Sundberg, P. Birch, B. Gümoes, H. Stavad, S. Prytzand A. Karle  “Experimental Findings on the 
Nasal Tract Resonator in Singing,” (Presented in part at the 4th Pan-European Voice Conference, 
Stockholm, August 2001, and at the Annual Symposium Care of the Professional Voice, June 2002, 
Philadelphia, Pennsylvania) Available online 28 February 2006 (Accessed January 30, 2008). 
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becoming rigid, he should not let this feeling of height in the vowel drop as he 

descends in pitch. He should alternate between this “tall” vowel and other vowels, 

attempting to produce the same feeling of height in the other vowels. This 

exercise should be repeated, descending by half step, to the bottom of his range. It 

should not be carried beyond the lower notes of the zona di passaggio; if started 

too high this exercise will encourage a spread, overly bright production. The 

singer can supplement this exercise by pinching his nose while singing, and 

consciously eliminating nasality from the sound.  

 

Develop a voix mixte technique for a “headier”mix. Due to the length of many of the 

roles, a schlank production is a generally desirable goal in singing Heldentenor repertoire. 

Protecting stamina usually takes precedence over the production of a warm timbre; 

however, due to the Heldentenor's need for loud, brilliant phonation with strong higher 

harmonics (Titze's “brassy” phonation), this production can only occasionally afford to 

be light and heady. It must maintain a strong connection to chest, and a strong, aggressive 

squillo is acceptable in the sound. The Heldentenor maintains a relatively high CQ. 

 Registration is an important factor in determining the loudness and relative 

strength of higher and lower harmonics of the vocal source spectrum, and therefore the 

relative brilliance or warmth of the voice.157 Brilliance of the source spectrum can be 

reduced through reduction of adductive forces. This decrease of adductive force is aided 

by the reduction of air pressure due to lower pitch ranges, and through the incorporation 

                                                
157Sundberg, The Science of the Singing Voice, 71.   
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of a “yawnier” technique. This reduction of adductive forces can also be aided by the 

singer working to develop a “headier” mix of registers throughout much of the range of 

the voice, with the aid of the “yawn-sigh”; however, this lighter mix should not be linked 

to a brighter, thinner-sounding production. It should incorporate an orientation toward 

enlarged resonators, though not overly enlarged, for an expansive, dark resonance. The 

scuro of the chiaroscuro should be emphasized, in order to shift the voice toward a 

baritonal orientation. 

 An example of a useful exercise for lightening registration is vocalization upon a 

pure and well-rooted [u] vowel. Because of the acoustical configuration of the vocal tract 

for closed vowels, the inertia of the air in the tract is higher than in open vowels. This 

inertia supports a lighter phonation in that the air flow tends to be slower than in a lower 

impedance resonator: the lower, thicker part of the folds are drawn less into vibration. 

Phonation is then limited more to the top, thinner part of the vocal folds.158 Also, the [u] 

vowel requires the longest vocal tract and encourages the lowest first formant tuning of 

any vowel. Therefore, vocalization on the [u] and other closed vowels serves a double 

purpose: it trains a lighter production, and it trains a lower larynx. It can be used on any 

pattern in any range of the voice. The [u] vowel can be intensified by singing through a 

very small mouth opening with extended lips, which serves to further increase the inertia 

in the vocal tract. 

8. Utilizing the [u] vowel to lighten registration: start on E2-flat; start piano; [u] 

vowel. Throughout this exercise, the singer should tend a well-closed [u] with a fairly 

                                                
158Ingo R. Titze, “Voice Research: The Use of the Low First Formant Vowels and Nasals to Train the 
Lighter Mechanism,” Journal of Singing 55, no. 4 (1999): 41-43. 
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small mouth opening, in order to maintain high impedance of the air flow; however 

the sound should not be allowed to become pinched or umlauted. The impeded 

airflow discourages engagement of the lower, thicker part of the vocal folds. He 

should sing a slow tonic-dominant-tonic pattern [1-2-3-4-5-4-3-2-1], with a fermata 

on the dominant. He should crescendo and decrescendo through the fermata, without 

allowing the mouth opening to enlarge. He should sing no louder than he can, without 

sacrificing the heady, domed production. 

9. Falsetto to chest voice, back to falsetto messa di voce. Developing the voix mixte: 

start around B3-flat; start piano; various vowels. The singer sings on single pitches. 

He should initiate the tone in a falsetto production. He should crescendo through to a 

chest-dominated production, without any audible break. After achieving the loudest 

volume he can achieve while still retaining the flexibility to return to falsetto without 

a break, he should decrescendo back through to the falsetto production. He should 

then move away from this central pitch by semi-tone, alternating higher and lower 

pitches: for example, B3-flat; A3; B3; A3-flat; C4; and so on. 

10. Utilizing the Strohbass to reduce breath pressure, glottal tension, and to achieve 

lighter registration and a lower larynx159: start around F3; moderate loudness; [!] 

or ["]. This exercise has two phases. In the first phase, the singer starts by singing 

successive slow-tempo descending scale patterns from dominant to tonic [5-4-3-

                                                
159

Strohbass is German for “straw bass.” It is the breathy register below the chest register at the very 
bottom of the vocal range.  
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2-1], to the very lowest note the singer can sing without using a vocal fry.160 The 

voice should be allowed to be flowing and breathy with little focus and a 

minimum of glottal tension. The jaw and tongue position should be as loose as 

possible, with the soft palate unraised. The goal is to allow a release of vocal 

tonus, allowing the larynx to drop to the bottom of its movement range. After this 

state of release is achieved, the singer should then sing ascending/descending 

octave scales [1-2-3-4-5-6-7-8-7-6-5-4-3-2-1].161 These scales should ascend by 

half step to the top of the normal baritone range of G4, A4-flat.  If the voice slips 

into an habitual tenor production, with more ring and feeling of squillo, the singer 

should again sing a brief descending scale into the Strohbass before returning to 

the ascending/descending patterns. Ultimately, the singer should be able to 

achieve a very warm, flowing timbre all the way to the top of what will be a 

baritone high range. Due to the relaxation of his vocal tonus and expansion of his 

resonators, he may experience lower passaggi events than he has as a 

Heldentenor. This exercise also serves to develop low notes. 

 

11. Utilizing “little voice” to coordinate registration adjustments with a minimum of 

effort: start around B2-flat; as quietly as possible; varying vowels. The singer 

should sing an ascending and descending octave arpeggio [1-3-5-8-5-3-1] on [!] 

                                                
160The vocal fry occurs on notes below the usable singing range, and is identifiable through low-frequency 
ticking, popping or rattling phonation. It is sometimes used as an exercise to relax the vocal folds.   
161Most of the exercises used by the author as a baritone are the common exercises that he used as a 
Heldentenor. These exercises included the messa di voce, ascending and descending scale and arpeggio 
patterns throughout the full range of the voice and at various speeds and dynamic levels. In general, it is not 
the specific exercises that helped effect the change to baritone, but the manner in which the exercises were 
performed. 
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(ng), with the mouth well opened and the larynx fully dropped (the open mouth 

hum). He should sing as quietly as he can, to the point of barely phonating, well 

below the level of typical marking. He should place absolutely no pressure on the 

vocal mechanism, but instead be particularly aware of how early the voice shifts 

as he moves up the arpeggio. He should not increase effort to make the shift; this 

is also an exercise for developing a smaller CQ. Having noted the “pathway of 

least resistance” using the [!], he should then sing the same arpeggio on any 

chosen vowel at a moderate volume [1-3-5-8-5-3-1].  He should allow the same 

adjustments and shifts of “placement” to occur that he perceived his voice making 

with the very quiet, open mouth hum. With practice, he should find the voice 

moving up and down with little effort while maintaining a low laryngeal position. 

 

Allow for a richer middle and lower voice. As a tenor, the Heldentenor may have 

“aimed” his voice at the high range. He may have proportioned his registration in such a 

fashion as to avoid weighting the voice in the middle or bottom in any way that might 

interfere with approaching the high range. He may have sacrificed color and volume in 

these lower parts of the voice for this orientation toward the top notes. For recital 

literature in lower baritonal pitch ranges, he can attend more to the middle and lower 

range. 

 In the author's experience, covering is a concept that is cautiously drawn upon 

among brighter voiced tenors. Often, other images than covering are used for anchoring 

the larynx going up through the passaggio. In Great Singers on Great Singing, Jerome 
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Hines interviews Luciano Pavarotti, who could be regarded as a master of schlank 

singing from an Italianate perspective. Pavarotti discusses his approach to the passaggio.  

The passage is: 

. . . more squeezed inside me. It doesn't mean the sound comes out like that. The 
sound should be even, but inside there is a kind of . . . almost a suffocation of the 
sound. Also, you use very much the resonance in the passaggio—more than 
usual.162 

 
The Heldentenor may feel that he very strongly gathers the sound together in the 

passaggio, but he may avoid the sense of placing a “cover” on the sound to avoid 

darkening the voice in a way that might interfere with his high extension. Singing art 

song in lower keys, he has no need to frequently access his high extension, and he can 

also afford to relax the strictness of his approach to the passaggio. He can afford to go 

through this area of his voice with a darker timbre. 

 For the Heldentenor working toward a baritonal timbre it is useful to apply some 

concept of covering, though it should be used judiciously to avoid a dull or muffled 

sound. To warm the vowel structure, he can emphasize the more rounded version of 

various vowels. Again Donald Miller: “Lip rounding lowers all formant frequencies, but 

especially F2; lip spreading has the opposite effect.”163 The Heldentenor may choose to 

replace a bright [a] with the “longer” ah below the zona di passaggio; if, as a tenor, he 

favors an ["], [!] or ["] vowel scale through the passaggio, he might switch to an [ ] or 

[o] vowel scale for his baritonal production; if he already uses an [o] vowel scale through 

                                                
162Jerome Hines, Great Singers on Great Singing: A Famous Opera Singer Interviews Forty Famous Opera 

Singers on the Technique of Singing (New York: Doubleday and Company, Inc., 1982), 219. 
163Donald Gray Miller, Resonance in Singing, 31. 
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the passaggio, he may subtly close it. However, he should avoid the kind of exaggerated 

rounding that makes the voice dull or muffled sounding. 

12. Exercise for rounded vowel transitions: start around A2-flat; moderate loudness; 

[a] progressing through [ ], [ ], [o] and [u]. The singer should start in the low 

range. He should sing moderately quick scale patterns from the tonic to the 

dominant an octave and a half higher, and then return to the low tonic [1-2-3-4-5-

6-7-8-9-10-11-12-13-12-11-10-9-8-7-6-5-4-3-2-1]. He should repeat the pattern, 

ascending by half step, but only to a top of G4 or A4-flat. He should start on the 

bright, “domed” [a]. As the voice approaches the primo passaggio, he should 

allow the voice to round to [ ], then [ ] in the lower zona di passaggio, [o] in the 

higher passaggio, and he should allow the voice to turn over into [u] above the 

zona di passaggio. He should practice this at varying tempos, and develop 

sensitivity to where the voice tends to the more rounded vowel. 

   

Sing F4, F4-sharp, G4, and A4-flat as high notes. Climaxes for Siegfried and Tristan 

typically occur on A4, and, less frequently, on A4-flat. The notes leading to these notes 

are usually not set as climactic notes, but instead are more often treated as gathered, 

“vowel passage” notes leading to, and preparing, the high extension. In order to protect 

his high range, he may sing the E4-flat through F4-sharp with a very cautious schlank 

approach; however, when he sings these notes as a baritone, they are often high note 

climaxes. He must learn to allow these notes to be full, but without being driven. 
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13. E4-flat through A4-flat as high notes: start around C3; varying loudness; varying 

vowels. The singer should sing a moderate tempo octave arpeggio ascending 

pattern, with a fermata on the high tonic, and return to the lower tonic on a scale 

pattern [1-3-5-8-fermata-8-7-6-5-4-3-2-1]. He should ascend the scale, starting at 

a well-supported piano. The singer should work through all his vowels, singing 

one vowel throughout each application of the exercise. The tone should be 

“domed,” and the production should not become progressively more “chesty” as 

the pitch ascends. On the fermata, the singer should crescendo to a full sound; 

however, the timbre should grow louder without become metallic, the sense of 

“dome” should expand, and the vibrato should be free. The singer should have a 

sense that the high note “blossoms.” The descent should convey a sense of 

release, but without collapse. 

 

Using These Exercises to Practice 

 

 The thirteen exercises above are presented under technical areas, in the order that 

these areas have been discussed throughout this document: breath technique, registration, 

then resonance. For practicing with these exercises, a different order would be advisable. 

Here they are again listed by number and function or title in the order listed above: 

1. Exercise for a firmer low range. 

2. Exercise for “belly up and in” support. 

3. Exercise for yawn-sigh. 
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4. Utilizing “broken lips” [u] vowels for a lower larynx. 

5. The tongue forward with the larynx lowered. 

6. Releasing the jaw downward at the joint. 

7. Utilizing the “tall” [!] to train a higher soft palette. 

8. Utilizing the [u] vowel to lighten registration. 

9. Falsetto to chest voice to falsetto messa di voce; exercise for the voix mixte. 

10. Utilizing the Strohbass to reduce breath pressure, glottal tension, and to achieve 

lighter registration and a lower larynx. 

11. Utilizing “little voice” to coordinate registration adjustments with a minimum of    

effort. 

12. Exercise for rounded vowel transitions. 

13. E4 through A4-flat as high notes. 

 The first step in the transition to recital baritone should involve a reduction of 

breath pressure and a release of glottal tension. The singer can begin with Exercise 10. 

This exercise utilizes the Strohbass to help the singer release his “glottal grip,” and to 

reduce breath pressure. This should also release the larynx downward. It can be repeated 

until the singer feels strong tracheal resonance at the bottom of his voice, and until he can 

ascend without adding in a tenor squillo. This can be followed by Exercise 3, which uses 

the “yawn-sigh” to further release glottal compression and to expand the resonators. 

These two exercises should do much to help the singer begin to find a basic baritonal 

sound. 
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 The singer should continue to establish his baritonal timbre. All three of the 

following exercises are designed to help the singer increase the size and length of his 

vocal tract: through the use of exercises 4 (“broken lips [u]) he extends the downward 

range of the laryngeal movement; through the use of exercise 5 (the tongue moving 

forward while the larynx moves down), he further develops this movement, while at the 

same time increasing space in the oropharynx by moving the tongue mass forward, and: 

with exercise 6 (releasing the jaw joint), he will relax the jaw, tongue and larynx 

downward, and find that as he ascends in pitch his production is “headier” and more 

easily “domed.” He should continue to integrate some degree of “yawn-sigh” into these, 

and all of the following exercises.  

 The singer can then work to develop a voix mixte technique through the use of 

exercises 8, 9, and 11. Exercise 8 uses a high impedance [u] to help him lessen the depth 

of adduction, thereby lightening his production. The messa di voce of exercise 9 will help 

him develop the ability to artfully crescendo and decrescendo, and to blend registers. 

Exercise 11 will help him learn to make effortless transitions through his passaggi, and 

help him ascend in pitch without increasing the CQ and loudness. These exercises will 

add to development of a more subtle vocal coordination. 

 He can use the remaining exercises to “clean up” and “finish” his baritonal sound. 

Exercise 1, using a firm support in the middle and bottom of the voice, and exercise 7, for 

training a higher soft palette, will help the sound gain in consistency. Exercise 2, for 

“belly up and in” support, will help him ascend in pitch energetically without weighting 

or pinching the sound. Exercise 12, for vowel rounding, will help him maintain a warm, 
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baritonal sound as he ascends in pitch, and exercise 13 will help him develop full high 

notes that are free and not overly aggressive of timbre. 
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VI. CONCLUSION 

 

 This document has argued that a career Heldentenor with an appropriate pitch 

structure can adapt his technique to sing as a recital baritone, and has presented a method 

for this adaptation. It examines how the Heldentenor entering academia may find the 

specialized technique he has developed to perform the longest and most heavily 

orchestrated of Wagnerian tenor roles inappropriate for the performance of art song. His 

timbre will tend to be too metallic and his dynamic scale will tend to be too loud. The 

reasons for the Heldentenor to adapt his technique are several: the song recital is a 

primary performance form within the university; the art song is the basic repertoire for 

teaching young students; and he gains the ability to sing a large body of repertoire outside 

of his own narrow specialization, thereby increasing his performance opportunities.  

 This document has compared the conditions of art song performance with those of 

some of the most difficult of the Heldentenor roles, and described the circumstances that 

make the Heldentenor repertoire so specialized. In order to describe concretely the 

technical aspects of an appropriate art song technique and the Heldentenor specialization, 

the acoustics of vocal audibility (with particular emphasis on the singer’s formant) and 

vocal category have been examined in detail. 

 A method for the adaptation of the Heldentenor to recital baritone has been 

presented, with original exercises developed out of the acoustical principles examined 

within this document. The original exercises were developed within four categories of 

goals. There are: exercises to expand the vocal tract and lower formant tuning; exercises 
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to reduce the proportional loudness of the singer’s formant and higher harmonics 

generally; exercises to develop the ability to perform voix mixte techniques; and exercises 

to strengthen the singer’s lower and middle voice, adapting the Heldentenor to baritone 

tessituras. 

 The appendix, in four sections, provides further information about Wagnerian 

orchestration, objective acoustical evidence of the efficacy of the author’s method in the 

form of spectrum samples, and examples of the application of his strategies to several art 

songs. It serves to document a specific adaptation of a career Heldentenor to the recital 

literature, and describes his transition from the least intimate to the most refined of 

repertoires.   
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APPENDIX 
 

1. Example of Wagner’s Orchestration: Excerpt from “Nothung” 
 

This excerpt is from the end of the third verse of “Nothung.” The violent upward 
“ripping” pattern in the violins and violas, answered by forte descending figures in the 
winds, are underlain by the block chords and the weighty, irregular dance-like rhythm of 
the lower instruments. Siegfried is often singing only up to his middle and upper-middle 
range. Other vocal colors must be sacrificed for a consistently loud and brilliant 
production.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                         1                                                 2                                                  3                                               4 
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“Nothung” – Continued. The horns are particularly loud in measure 7, where Wagner 
accompanies “Blase, Balg!” with the 1st through 4th horns and woodwinds playing 
fortissimo block chords while the 4th through 8th horns double the tenor at a forte 
dynamic level. 164  

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

                                                
164Richard Wagner, Siegfried (London, Zürich, Mainz, New York: Edition Eulenburg Ltd., no date.), 
miniature score. 

            5                                                                    6                                        7                              8                            9 
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2. Wagner’s Orchestras 
 

Early Operas (1834-1848) 
 

Opera Woodwinds Brass Percussion Strings Special 

Die Feen 

Grand 
Romantic Opera 
in 3 Acts 
(composition 
completed 
1834)  

Piccolo, 
2 flutes, 
2 oboes, 
2 clarinets, 
2 bassoons  

4 horns, 
2 trumpets, 
3 trombones 

Timpani Harp, 
strings 

On/off stage: 
2 flutes, 
3 trombones 

Das 

Liebesverbot, 

oder Die Novize 

von Palermo 

Grand Comic 
Opera in 2 acts 
(1836)  

Piccolo, 
2 flutes, 
2 oboes, 
2 clarinets, 
2 bassoons 

4 horns, 
4 trumpets, 
3 trombones, 
ophicleide 

Timpani, 
bass drum, 
cymbals, 
triangle, 
castanets  

Strings On/off stage: 
bells, military 
band 
(2 piccolos, 
5 clarinets, 
4 bassoons, 
4 horns, 
6 trumpets, 
3 trombones, 
ophicleide, 
bass drum, 
side drum, 
cymbals, 
triangle)   

Rienzi, der 

letzte der 

Tribunen 

Grand Tragic 
Opera in 5 acts 
(1840) 

Piccolo, 
3 flutes, 
2 oboes, 
3 clarinets, 
3 bassoons, 
serpent  

4 horns, 
4 trumpets, 
3 trombones, 
ophicleide 
 

Timpani, 
bass drum, 
side drum, 
tenor drum, 
tambourine, 
triangle, 
gong 

Harp, 
strings  

On/off stage: 
trumpet, 
organ, bells. 
Military band: 
12 trumpets, 6 
trombones, 4 
ophicleides, 
10 side drums, 
4 tenor drums 

Der Fliegende 

Holländer  

Romantic opera 
in 3 acts (1841)    

Piccolo, 
2 flutes, 
2 oboes, 
English horn, 
2 clarinets, 
2 bassoons  

4 horns, 
2 trumpets, 
3 trombones, 
ophicleide 

Timpani Strings On/off stage: 
3 piccolos, 
6 horns, 
gong, wind 
machine 
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Early Operas - Continued 

 

Opera Woodwinds Brass Percussion Strings Special 

Tannhäuser 

und der 

Sängerkrieg 

auf Wartburg 

 
Grand 
Romantic 
Opera in 3 
acts (1845) 
 

Piccolo, 
2 oboes, 
2 clarinets, 
bass 
clarinet, 
2 bassoons  

2 valve 
horns, 
2 natural 
horns, 
3 valve 
trumpets, 
3 trombones, 
contrabass 
tuba 

Timpani, 
bass drum, 
cymbals, 
triangle, 
tambourine, 
castanets 
(Paris 
Version)  
 
 

 

Harp, strings, 
4 harps (Paris 
Version) 

On/off stage: 
English horn, 
2 piccolos, 
4 flutes, 
4 oboes, 
6 clarinets, 
6 bassoons, 
12 horns, 
12 trumpets, 
4 trombones, 
triangle, 
cymbals, 
tambourine  

Lohengrin 

 
Romantic 
opera in 3 
acts (1848) 

Piccolo,  
3 oboes, 
English 
horn,  
3 clarinets,  
bass 
clarinet, 
3 bassoons  

4 horns, 
3 trumpets, 
3 trombones, 
contrabass 
tuba 

Timpani, 
cymbals, 
triangle, 
tambourine 

Harp, strings 
 
 
 

 

English horn, 
piccolo, 
3 flutes, 
3 oboes,  
3 clarinets,  
3 bassoons, 4 
horns,  
12 trumpets,  
4 trombones,  
organ, harp, 
timpani, 
triangle, 
cymbals, 
tenor drum  
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Der Ring des Nibelungen (1854-1874) 
 

Opera Woodwinds Brass Percussion Strings Special 

Das 

Rheingold 

 

Preliminary 
evening of 
Der Ring des 

Nibelungen 

in 4 scenes 
(1854) 
Intended for 
Bayreuth 
Festspielhaus 
acoustic 
 

Piccolo, 
3 flutes, 
3 oboes, 
English horn, 
3 clarinets, 
bass clarinet, 
3 bassoons  

8 horns, 
2 tenor tubas, 
2 bass tubas, 
4 “Wagner 
tubas,” (played 
by 4 of the 
horn players), 
3 trumpets, 
bass trumpet, 
4 trombones, 
contrabass 
trombone (= 4th 
trombone), 
contrabass tuba  

Timpani, 
cymbal, 
triangle, 
gong  

6 harps, 
16 1st  
violins, 
16 2nd  
violins, 
12 violas, 
12 cellos, 
8 double 
basses 
 
 

On/off 
stage: 
18 anvils of 
various 
sizes, 
1 hammer, 
1 harp 

Die Walküre 

 

First day of 
Der Ring des 

Nibelungen 

in 3 acts 
(1856) 

Same as Das 

Rheingold 
plus second 
piccolo 
(doubling as 
3rd flute) 

Same as Das 

Rheingold, 
Same as Das 

Rheingold 

plus tenor 
drum and 
glockenspiel 

Same as Das 

Rheingold 

On/off 
stage: cow 
horn, 
thunder 
machine 

Siegfried 

 

Second day 
of Der Ring 

des 

Nibelungen 

in 3 acts 
(1871) 

Same as Das 

Rheingold 
plus second 
piccolo 
(doubles as 3rd 
flute), 
4th flute 
(doubles as 
piccolo), 
4th oboe 
(doubling as 
English horn), 
4th clarinet 
(doubles as 
bass clarinet) 

Same as Das 

Rheingold 

Same as Das 

Rheingold 

plus  
glockenspiel 

Same as Das 

Rheingold, 
On/off 
stage: 
English 
horn, horn, 
forging 
hammer, 
thunder 
machine 
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Der Ring des Nibelungen - Continued 

 

Opera Woodwinds Brass Percussion Strings Special 

Götterdämmerung 

 

Third day of Der 

Ring des 

Nibelungen in 3 
acts (1874) 

Same as 
Das 

Rheingold 

Same as 
Das 

Rheingold, 

Same as Das 

Rheingold except 
for addition of 
tenor drum and 
glockenspiel 

Same as 
Das 

Rheingold 

On/off 
stage: 
cow 
horns, 
horns, 
4 harps 

 
 

Later Operas (1859-1882) 
 

Tristan und 

Isolde 

 
Drama in 3 
acts (1859) 
 

Piccolo, 
3 flutes, 
2 oboes, 
English horn, 
2 clarinets, 
bass clarinet, 
3 bassoons  

4 horns, 
3 trumpets, 
3 trombones, 
contrabass 
tuba  

Timpani, 
cymbal, 
triangle  

Harp, 
strings  

On/off 
stage: 
English 
horn, 6 
horns (more 
if possible), 
3 trumpets, 
3 trombones  

Die 

Meistersinger 

von Nürnberg 

 
Music Drama 
in 3 acts 
(1867) 

Piccolo, 
3 flutes, 
2 oboes, 
2 clarinets, 
bass clarinet, 
2 bassoons  

4 horns, 
3 trumpets,  
3 trombones, 
contrabass 
tuba  

Timpani,  
bass drum, 
cymbal, 
triangle, 
glockenspiel  

Harp,  
lute, 
strings 

On/off 
stage: organ, 
cow horn, 
horns, 
trumpets, 
tenor drums 

Parsifal 

 
Sacred stage 
festival play in 
3 acts (1882) 

Piccolo, 
3 flutes, 
3 oboes, 
English horn, 
3 clarinets, 
bass clarinet, 
3 bassoons , 
contrabass 
bassoon 

4 horns, 
3 trumpets, 
3 trombones, 
contrabass 
tuba  

Timpani 2 Harps, 
strings 

6 trumpets, 
6 
trombones, 
tenor drum, 
bells, 
thunder 
machine  
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3. VoceVista Comparisons of Musical Samples 
 

The following samples demonstrate some of the acoustical principals in this 

document, and illustrate the author's adaptation to art song literature. They are VoceVista 

power spectrum samples of some excerpts of recordings by three well-known 

Heldentenors, some baritone recitalists, and the author singing as Siegfried and as a 

baritone recitalist. The Siegfried excerpts illustrate the proportionally dominant acoustical 

intensity of the higher harmonics, particularly around the area of the singer’s formant, in 

the Heldentenors’ singing. These are compared to the spectrum examples of the baritone 

recitalists, including the author, in which the higher harmonics are proportionally much 

weaker and the lower harmonics are dominant. 

The first spectrum sample below is of the orchestra playing the introduction of 

“Nothung” from Act I, scene 3 of Siegfried, before the entrance of the singer.165 The 

power spectrum shows the relative strength of harmonics in the orchestral sound. Even 

though the orchestra is very large and this music is densely orchestrated, the spectrum 

still drops off strongly and fairly evenly. The dominant harmonics spike roughly every 

600 Hz, staring at 584 Hz (D5). Here are frequency measurements and corresponding 

decibel measurements of some of these spikes, with increasing negative decibel values 

(dB) representing reductions of acoustical intensity: 584 Hz at -21 dB; 1188 Hz at -31 

dB; 1779 Hz at -41 dB; 2363 Hz at -45 dB; 3064 Hz at -63dB; 3558 Hz at -61dB. It 

                                                
165This first example of the orchestra alone and the examples of the author singing “Nothung” are taken 
from a live, “undoctored” recording of a performance in Budapest at the Hungarian State Theater from 
2003. The conductor is Janos Kovacs. 
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should be noted that in the frequency area at which the singer's formant would occur the 

acoustical intensity of the orchestra is 40 decibels less than at its peak. 

 

Orchestra alone: Here are frequency 
measurements and corresponding 
decibel measurements of some of these 
spikes, with increasing negative values 
representing reductions of acoustical 
intensity: 584 Hz at -21 dB; 1188 Hz at 
-31 dB; 1779 Hz at -41 dB; 2363 Hz at -
45 dB; 3064 Hz at -63dB; 3558 Hz at -
61dB. 

 
The following Heldentenor examples are all taken from recordings of the aria 

“Nothung”. The first sample of each singer is taken from the first F4 of the aria, on a 

written vowel of [o] in the word Nothung. The second sample from each singer is taken 

from Siegfried’s first A4 in the aria, written on the vowel [ ] in ho-hai. The third sample 

is of the D4 on the [I] vowel in the first word of the second verse, wild. 

The first three examples are taken from a 1950 recording of Svet Svanholm 

singing “Nothung” from Siegfried.166 The first sample is the F4 on the written vowel [o]. 

                                                
166 Richard Wagner, Siegfried, Orchestra of the Teatro alla Scala, Virtuoso 2699092, 1950, CD-ROM. 
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Svanholm F4: the -29 dB peak at 350 Hz 
is the tenor’s fundamental pitch of F4; 
however, as he is doubled in the 
orchestra part, it is likely that much of 
the acoustical intensity at this frequency 
is a product of the orchestra. There are 
also peaks of lesser acoustical intensity at 
688 Hz (the 2nd harmonic at -35 dB), 
1402 Hz (H4 at -39 dB), 1753 Hz (H5 at 
-39), 2103 Hz (H6 at -40) and 2519 Hz (-
39 dB). The loudest peak besides that of 
the fundamental is within the envelope of 
the singer’s formant, and is the probable 
fourth formant at 2831 Hz (-32 dB), 
flanked by what is probably F3 at 2675 (-
39) and F5 at 3064 Hz (-37 Hz). 
 

 
The singer’s formant is proportionally even stronger as Svanholm sings the A4. 
 

 

Svanholm A4: The fundamental at 441 
Hz creates a peak of -28 dB, followed by 
significant peaks at 662 Hz (-33 dB), and 
1311 Hz (-34 dB). There is a very strong 
peak at 2675 Hz (-22), followed by a 
peak at 3142 (-32 dB). The peak at 2675 
Hz is probably the fourth formant, and is 
six decibels louder than the next loudest 
peak. 
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This final example from the Svanholm recording is of the first D4 of the second 

verse on an [I] vowel. 

 

Svanholm D4: the volume level of the 
orchestra is much lower than in the 
previous two samples, so the strength of 
the singer’s formant is proportionally 
much stronger than in the other samples. 
There are peaks at 181 Hz (-39 dB), 298 
Hz (-39 dB), 597 Hz (-36 dB), 1779 Hz 
(-39 dB), 2389 Hz (-38 dB), 2662 (-30 
dB) and 2961 Hz (-37 dB). The 
fundamental sung pitch of D4 is the peak 
at 298 Hz, and the loudest peak below 
the area of the singer’s formant is the 
second harmonic at 597 HZ. The third, 
fourth and fifth formant peaks are all 
stronger than this; F4 at 2662 Hz is six 
decibels louder.  

 
In all three examples, Svanholm’s singer’s formant is very prominent within the 

profile of the combined vocal and orchestra sound, despite the loudness of the orchestra. 
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The next examples are taken from Jess Thomas’ recording of “Nothung.”167 The 

first example below is Thomas singing the F4. 

 

Thomas F4: The fundamental sung pitch 
at 350 Hz (-42 dB) is significantly 
weaker than the harmonics around it. 
The second harmonic, probably being 
tracked by the singer’s second formant, 
is the loudest peak within the sound 
profile. There is a fairly large drop-off to 
a peak at the 1324 Hz (-41 dB), and no 
significant peaks until the area of the 
singer’s formant. The probable F3 is at 
2142 Hz (-41 dB), F4 is at 2558 Hz and -
33 dB is almost as loud as H2, and F5 is 
at 2922 Hz (-41 dB). 

 

                                                
167 Richard Wagner, Höhepunkte aus Der Ring des Nibelungen, Berliner Philharmoniker, Deutsche 
Grammophon 429 168-2, 1968, CD-ROM. 
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Thomas A4: Thomas’ first A4 from 
“Nothung” shows a strong peak at the 
fundamental sung pitch of 441 Hz (-33 
dB), followed by descending peaks at 
909 Hz (-37 dB), 1324 Hz (-41 dB) and 
1792 (-46 dB). However, in the area of 
the singer’s formant the loudness of the 
voice increases greatly. There are peaks 
at 2272 Hz (-42), 2558 Hz (at -31 dB 
the loudest peak in the spectrum) and 
3142 (-41 dB).   
 

 
The last sample of Jess Thomas is of the D4. 
  

 

Thomas D4: there is a peak of -40 dB at 
the fundamental pitch of 298 Hz. There 
is then a very strong drop-off until the 
strong probable second formant peak at 
1610 Hz (-39 dB). The singer’s formant 
area contains three strong peaks, with 
F3 at 2428 (-41 dB), F4 at 2714 Hz (at -
35 dB, the loudest peak in the profile) 
and F5 (-41).  
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As with Svanholm’s examples, the singer’s formant is quite strong in all samples. In 

Thomas’ second and third samples the probable F4 is the loudest sound in the spectrum, 

though these peaks are not as proportionally loud as in Svanholm’s samples.  

 

The next three samples are of Jean Cox.168 

 

 

Cox F4: This sample is notable for the 
single strong peak (2649 Hz at -23 dB) 
in the area of the singer’s formant; 
instead of the typical bundling of 
formants, there is a single peak that is 
the loudest part of the sound profile. The 
sung fundamental pitch is at 363 Hz (a 
very sharp F4 at -30 dB), followed by 
peaks at 714 Hz (-30 dB) and 1415 Hz 
(-25 Hz), which is probably H4 being 
tracked by the second formant.  

  

                                                
168 Richard Wagner, Jean Cox singt Wagner, Jean Cox and the Orchestra of the Nationaltheater Mannheim, 
RBM 463 018, 1976 (remastering 1996), CD-ROM. 
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Cox A4: From this spectrum, one may 
surmise that the accompanying orchestra 
is quite loud. There are peaks at the 
fundamental sung pitch of 441 Hz (-26 
dB), 883 Hz (-30 dB), 1376 Hz (-dB), 
1753 Hz (-34 dB). The singer’s formant 
area seems to show F3, F4, and F5 at 
2273 Hz (-33 dB), 2727 Hz (at -27 dB 
the second loudest peak in the profile) 
and 3181 Hz (-39 dB). 

 
The final example taken from the recording by Jean Cox of the D4 on [I]: 
 

 

Cox D4: as with the D4 examples of 
Svanholm and Thomas, the D4 sample 
of Cox shows a proportionally very 
strong singer’s formant. There is a peak 
at -30 dB at the fundamental sung pitch 
of 298 Hz, and then the acoustical 
intensity of the harmonics drop off 
strongly. The intensity rises again 
at1584 Hz (37 dB), and increases 
toward the probable F3 (2220 Hz at -31 
dB) and F4 (2545 Hz at -23) bundle, 
which a powerful singer’s formant. F5 

(2844 Hz) drops off precipitously to -43 
dB. The F4 peak is the loudest single 
element of the sound profile by 7 
decibels.  
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The next three samples are of the author. 
 

 

Zimmerman F4: There are two lower 
peaks are at 883 Hz and 1116 Hz (-26 
dB), and it is difficult to determine if 
they are primarly products of the singer 
or the orchestra. Clearly a product of the 
singer is the singer's formant, which 
here is bundled together between 2700 
and 3400 Hz. F3 (the third formant) is 
at 2636 Hz (-24 dB, and almost as loud 
as anything else in the spectrum), F4 at 
3025 (-28 dB) and F5 at 3363 (-27 dB). 
In the examples of the author as a recital 
baritone, the tunings of these formants 
are significantly lower.   
 

 

 

Zimmerman A4: The orchestra is quite 
loud here, but the singer has the 
acoustical advantage of being near the 
top of his range. Not only does the high 
breath pressure allow him to put a great 
deal of energy into the singer's formant, 
but he is fully “turned over” above his 
secondo passaggio and is able to track 
H2 efficiently. H2 (883 Hz here) peaks 
at -20 dB, F3 is tuning at 2584 Hz (-28 
dB), F4 at 2909 Hz (-13 dB), and F5 at 
3402 Hz (-26 dB). Not only does the 
singer have the advantage of the 
listener’s sensitivity to the pitch range 
of the singer's formant, but at this 
moment his forth formant is actually the 
loudest harmonic within the entire 
structure of the sound. 
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Below is the final sample of the author as Siegfried, singing the D4 excerpt. Here 

the singer does not have the mechanistic and acoustical advantages he enjoys when he 

sings higher in pitch; however he can still rely on a strong singer's formant to be heard 

over the orchestra.  

 

 

Zimmerman D4: The orchestra, playing 
more quietly, peaks between around 180 
and 500 Hz, at about -38 dB. The 
singer's formant lies at the following 
values: F3 at 2544 Hz (-30 dB); F4 at 
2909 (-27 dB); and F5 at 3363 (-29 dB). 
 

 
What we see in the examples of the author’s and the other Heldentenors’ singing 

is the dominance of higher partials within the spectrum, and the consistent reliance on a 

very powerful singer’s formant to be heard through the orchestral mass. 
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Examples of Recital Baritones and the Author's Adaptation to Art Song169 
 

 

The next series of samples are taken from recordings of recital literature. The first 

example shows the piano spectrum without a singer. This sample is taken from the 

conclusion of Phydilé by Henri Duparc.170 This moment is drawn from a fortissimo chord 

directly after the singer has stopped singing his last note. Even though the piano sound 

here is full, there is still a swift reduction in the loudness of the harmonics as they ascend 

in frequency. 

 

Piano alone: this sample is taken from 
the conclusion of Phydilé (Duparc). This 
moment is drawn from a fortissimo 
chord (the pianist is Mark Rethman) 
directly after the singer has stopped 
singing his last note. Even though the 
piano sound here is full, there is still a 
swift reduction in the harmonics as they 
ascend in frequency. 

 

 

                                                
169It should be noted that recording are made at different sound levels. What is relevant is not a comparison 
between the precise decibel values of different recordings, but proportional differences in acoustical 
intensity within recordings. 
170 The pianist is Mark Rethman. 
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The following samples are of baritone recitalists and of the author singing recital 

literature as a baritone. The first example is of Gérard Souzay singing the the F4 forte 

climax (on “l'ame”) from the Chanson épique, the second song from Ravel's Don 

Quichotte à Dulcinée.171  

 

Souzay F4: The fundamental sung pitch 
occurs at 363 Hz (-20 dB). The next 
peak at 727 Hz and -9 dB (H2 tracked 
by the second formant) is by far the 
loudest within the sound profile. This is 
followed by peaks at 1090 Hz (-16 dB), 
1441 Hz (-30 dB), 1805 Hz (-32 dB), 
and then three peaks within the area of 
the singer’s formant at 2545 Hz (-31), 
2909 Hz (-28 dB) and 3285 Hz (-36). 
Of note is that the loudest peak in the 
singer’s formant area is 19 decibels 
weaker than H2.  

 
 
 
 
 
 
 
 
 
 
 
 

                                                
171Gérard Souzay and Dalton Baldwin, Mélodies francaises, Gérard Souzay and Dalton Baldwin, Denon 
Co-2252-EX, 2005, CD-ROM. 
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The next sample is of Didier Henry singing the F4 within the same song.172 
 

 

Henry F4: Peaks occur at 363 Hz (-27 
dB), 792 Hz (-21 dB), 1181 Hz (-15 
dB), 1779 hz (-37 dB), and closely 
bundled together within the area of the 
singer’s formant: 2337 Hz (-31 dB), 
2571 Hz (-37 dB) and 2727 Hz (-29 
dB). Even though Henry has a definable 
singer’s formant, its peaks are much 
weaker than the lower H2 and H3 
peaks. H3 is 14 decibels louder than the 
peak at 2727 Hz.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
172Maurice Ravel, Mélodies, Didier Henry and Angéline Pondepeyre, Maguelone 111.102, 2003. CD-ROM.    
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The next example is of the author singing the same note in the same piece. 
 

 

Zimmerman F4: The most acoustically 
intense harmonic is H3 at -13 dB, at 
approximately 1000 Hz.  H1 (350 Hz, 
fundamental frequency of F4) and H2 
are at -28 dB and -19 dB, respectively. 
Notable is the clear dominance of the 
lower harmonics; the sound is darker 
than in the Heldentenor samples, and the 
quality of timbre is baritonal. These 
three lower voice harmonics are all 
more acoustically intense than the 
singer's formant, which peaks here at -
30 dB. The singer's formant tuning is 
also lower than in the author’s tenor 
samples, where F3, F4, and F5 typically 
lay between around 2500 Hz and 3350 
Hz, with F4 usually tuning between 
2900 and 3000 Hz. Here F4 is tuning at 
2714, F3 seems to be tuning under 
2400, and F5 is too weak to be clearly 
determined.  

 
 

 

 

 

The next two samples are of the first unaccompanied note of Schubert's Wandrers 

Nachtlied, D. It is a quietly sung E3-flat, on the [e] vowel of the word der, accompanied 

only by a very quiet piano chord. The first example is from a recording of Dietrich 

Fischer Dieskau.173 

 

                                                
173 Franz Schubert, Sämtliche Lieder, Dietrich Fischer-Dieskau and Gerald Moore, Deutsche Grammophon 
A/D/D 000289 477 57658 [G] B21, 2005. CD-ROM. 
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Fischer-Dieskau E3-Flat: the 168 Hz 
fundamental pitch peaks at -43 dB. H2 
at 324 Hz is the loudest peak in the 
spectrum at -41 dB. After this there is a 
large drop-off at 623 Hz (-59); followed 
by other lesser peaks at 948 Hz (-65 
dB); 1623 Hz (-57 dB); 1779 Hz (-60 
dB); 2077 Hz (-62 dB); 2610 Hz (-70 
dB); 2766 Hz (-65 dB); 2870 Hz (-68 
dB). The strongest peak in the higher 
harmonics, the probable F2 at 1623 Hz, 
16 dB less loud than the H2 peak.    

 
This next sample is of the author singing the same note in the same song. 
 

 

Zimmerman E3-Flat: the Spectrum 
shows a fairly evenly descending slope, 
with H3 (467Hz) being reinforced by 
F1, and dominating the spectrum at -25 
dB. IT It is 14 decibels louder than the 
fundamental, 11 decibels louder than F2 
at 1155 Hz (-36 dB), and 20 decibels 
louder than what appears to be F3 at 
2258 Hz. As in the other examples of 
the author singing art song, the lower 
harmonics dominate and elements of the 
singer's formant, while present and 
aiding audibility, are a subordinate 
element. 
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The two final samples are from recordings of “Come away, Death” by Gerald 

Finzi. The sample is of the D4 on “Oh, Prepare it.” The first is of Bryn Terfel.174 

 

Terfel D4: Terfel production is quite 
hushed at this moment of this sampling, 
and the dominance of lower harmonics 
is quite clear: There are peaks at: 194 
Hz (-55); 272 Hz (-46); 376 Hz (-40); 
and 571 Hz (-43). There is then a 12 dB 
drop-off at 753 Hz (-55) and 922 Hz (-
55). There is a slight increase in 
intensity in what is probably the area of 
Terfel’s singer’s formant: 1974 Hz (-
60); 2285 Hz (-57); 2584 Hz (-54). The 
peak at 2584, while the strongest of the 
higher harmonics, is still 14 dB quieter 
than the peak at 376 Hz. 

 
 
 

 

 

 

 

 

 

 

                                                
174 Bryn Terfel, The Vagabond, Bryn Terfel and Malcolm Martineau, Deutsche Grammophon 445-946-2, 
1995, CD-ROM. 
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The final example is of the author singing the same note. Because the pitch range 

is well below his secondo passaggio, he can emphasize nuance of expression, using a 

voix mixte technique. He can decrescendo, not only lessening in volume but increasing 

the “headiness” of the sound to a point close to falsetto. The piano accompaniment is so 

light that the singer needs to do very little to “stick out” and be heard. 

 

 

Zimmerman D4: The peaks lie at: 610 
Hz, with F1 resonating H2 at -29 dB; 
1207 Hz, with F2 at -34 dB, and what 
looks like F4 at 2714 Hz at -58 dB. The 
peak of the high frequencies is nearly 30 
decibels less than the peak of the low 
frequencies. 
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4. Approach to Repertoire 

After the singer has developed a basic baritone approach, he should be able to integrate 

that approach into art song repertoire. What follows are descriptions of the author’s own 

approach to applying principles of this method to specific songs. 

  Example 1:175 Auf dem Fluss is darkly introspective, describing a brooding march 

along a frozen river. The piano accompaniment is spare and transparent, and often the 

singer can afford to use the softest of timbres, as in measures 9-12 and 18-21 where 

Schubert has marked ppp in the piano part. Even as the line reaches to forte (measures 

48-53 and 62-69) the piano part is still spare, with short 3 and 4 note chords over the 

simple ascending motive that forms the structural core for the song’s melodic material 

(this motive first appears in the voice part, in measure 5). Even at very low dynamic 

levels this piece demands intensity and variety of expression, and nuanced articulation of 

text and color.  

 For the impression of the voice to be convincingly baritonal, all of the phrases 

must be sung as a baritone. The author combines several strategies to achieve this.  For 

the sake of description, these strategies will be described separately.  

First, the author maintains a very low laryngeal position throughout the song, 

thereby lengthening the vocal tract to achieve darker, baritonal resonances. For this 

“yawny” position, the larynx is allowed to drop approximately one centimeter lower than 

the author’s typical laryngeal position for singing as a tenor. Because the piece only 

                                                
175Franz Schubert, Lieder: Neue Ausgabe/Band I, Dietrich Fischer-Dieskau and Elmar Budde, eds., 
(Frankfurt, New York, London: C.F. Peters, no date). 
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extends to G4, there is little concern for the interference with high extension access that 

can occur with a fully lowered larynx. 

This lower laryngeal position is combined with a strategy of initiating phonation 

in a relatively relaxed and unfocused manner, using increased airflow. This is aimed at 

mixing the voice toward a headier registration, thereby producing a source timbre with 

reduced brilliance and greater warmth. As the voice part approaches the secondo 

passaggio in measures 28, 38 and 46, it is necessary to avoid the tenor tendency to add 

squillo to the voice, particularly given the brightness of the [i], [I] and ["] vowels in 

“liebsten,” “windet,” and “erkennst.” This is not so critical in measures 53, 59, or 63 

through 70, where either the dynamic level is high or the vowels are rounded and darker, 

or where both of these circumstances apply.  

The third strategy involves the use of more closed and rounded vowels. This has 

several functions. The timbre is less brilliant and more baritonal because the use of closed 

vowels contributes to a headier production and a lower laryngeal position. It also reduces 

the general loudness of the song, aiding the hushed mood set on the first page, which 

returns in measures 23, 41, 54, and after the fp in measure 70. In general, this 

organization of vowel structure involves the following approaches: the [i] vowel is 

modified slightly toward [I]; the [u] is given its full length with extended lips; the bright 

[a] is colored slightly toward a longer, rounder version; and the positions of the closed [o] 

of “wohl” and “so” in the often repeated phrases “ob’s wohl auch so reissend schwillt?” 

are used as orienting vowels to tilt the brighter diphthongs of “auch” and “reißend” to a 

more covered position and warmer color. All of these modifications must be approached 
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with subtlety; otherwise the declamation can take on a mannered quality, eliminating the 

critical differentiation in German between long and short vowels. 
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Example no. 2176: In contrast to the dark, lonely mood of Auf dem Flusse, Duparc’s 

Extase offers a vision of quiet, but ecstatic sensual union with the beloved. Despite the 

song’s low dynamic level, the accompaniment is consistently lush. It maintains a three 

layer construction throughout: the bottom layer is low bass notes, mostly in octaves or 

fifths; the middle layer is low pitched, moving eighth-note patterns; melodic material and 

counterpoint form the top layer. The form of the vocal melody is a-b-a, the legato for the 

voice is sustained throughout, and the tessitura of the a sections (measures 10-17 and 34-

41) is quite low, barely touching on the bottom of the primo passaggio with the B3-flats 

in measures 14 and 38. Due to the lushness of the accompaniment, sustained line and the 

low tessitura a firm appoggio is useful. There is no need for vowel modification in these 

sections. 

 In the b section (measures 18-25) the pitch range of the vocal line lies mostly 

within the zona di passaggio. The singer may use lip rounding for the C4s in measures 19 

and 21, to warm the bright [i] and [e] vowels within the hushed dynamic; however, he 

should probably not carry this lip-rounding further down in pitch, as it may impart a 

quality of artificial darkness. The song’s primary challenge for a singer with a large voice 

is the decrescendo into the F4 in measure 24. This musical effect requires the voix mixte 

ability to descend in volume as the pitch of the line ascends. The singer should make a 

conscious effort to blend the voice toward a “headier” production, and on the E4-flat [#] 

the singer can warm the sound by rounding the lips toward an umlaut, and increase this 

rounding on the F4 [e]. He can combine this with a fairly strong sense of domed “yawny” 

                                                
176 Henri Duparc, 12 songs for Voice and Piano (Medium), Sergius Kagen, ed. (New York City: 
International Music Company, no date). 
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expansion, to diffuse the tendency toward a tenor squillo in the passaggio. 
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Example no. 3177: For the lower pitched Heldentenor, the high key of Quilter’s Come 

Away, Death (a minor third higher than presented here) places much of the song at the 

top of the zona di passaggio. In that range he would have difficulty not investing an 

operatic tonus in the production that would be inappropriate for the low to medium 

volume levels of the accompaniment. Also, the unaccented ascents to higher pitches in 

measures 12 and 31 on “of” and “thousand” would be to G4s, where he would tend 

toward a high-range squillo and would find it difficult to eliminate accent stress. By 

singing in the lower baritone key, the singer can relax the tonus of his production, 

focusing his efforts not on restraining the metal in his timbre, but on managing the 

smooth crescendi and decrescendi phrasing notated throughout the song. An example of 

this can be found in measures 40-43.178 

 The singer will not need to modify vowels, except perhaps for the E4-flats in 

measures 12, 33 and 40. For a consistent baritonal quality, the singer can use general 

strategies of a “yawny” production and a low laryngeal position. 

 
 
 
 

 
 

                                                
177 Roger Quilter, Three Shakespeare Songs (Boca Raton, Florida: Masters Music Publications, Inc., no 
date). 
178 The footnote on page 57 of this document briefly describes the phrase structure of this song. 
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