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Essay Nr. 149:  Kircher on Music
The most interesting writer in 17th century Italy on the nature of music was Athanasius Kircher (1601 - 1680), a German born scholar who spent most of his adult life in Rome.  Kircher began his theological studies in 1625 in Mainz and was ordained a priest in 1628.   He obtained the chair of ethics and mathematics at the University of Wurzburg, which included responsibility for giving instructions in the Syrian and Hebrew languages.  However, the disorders of the Thirty Years War caused him to move to Lyons, in France, and later to Avignon.
The discovery of some hieroglyphic characters in the library at Speyer led Kircher to make his first attempt to solve the problem of hieroglyphical writing, which still baffled all scholars.  An important collector with influence in Rome arranged for Kircher to go to Rome to work in this field.  On his way, however, he was shipwrecked near Cività Vecchia.  Eventually he arrived in Rome, where he would remain for the rest of his life.  
After six years of successful teaching in the Roman College, where he lectured on physics, mathematics, and Oriental languages, he was released from these duties that he might have freedom in his studies and might devote himself to formal scientific research, especially in Southern Italy and Sicily. He took advantage of a trip to Malta to explore thoroughly the various volcanoes which exist between Naples and that island. He studied especially in 1638 the Strait of Messina, where, besides the noise of the surf, a dull subterranean rumble attracted his attention to such mysterious phenomena as the frightful eruption of Vesuvius in 1630. 
When Kircher left Messina in 1638 to return to Naples, a terrible earthquake occurred which destroyed the city of Euphemia.  Like Pliny before him (AD 79), Kircher wished to study at close range this powerful convulsion of nature. On reaching Naples he at once climbed Vesuvius, and had himself lowered by means of a rope into the crater of the volcanic mountain and with the help of his pantometer ascertained exactly the different dimensions of the crater and its inner structure. 
His great work on music was the Musurgia Universalis (Rome, 1650), a virtual encyclopedia of music.  While he appears to have been widely read himself, he also cites a number of scholars in Rome with whom he consulted in the preparation of his work.  He also acknowledged, in his preface, his indebtedness to Mersenne’s Harmonie Universelle, although he says the latter was more addressed to the philosopher than the practical musician.  

Some critics had apparently questioned his authority to write on the subject of music, as Kircher admits in his preface.

I hear, among other things, that this objection is made to me: “How can the author have the audacity, since he is not a musician by profession, to undertake to correct and emend masters in the art, brought up in it almost from the cradle, and what is uppermost, to place himself as master over them, with more audacity than modesty?”  To these I answer that I am certainly not and have never been a musician by profession, since it is a calling not appropriate to my religion....
 

Kircher continues, somewhat sarcastically, saying that what his critics mean, when they say he is not a professional musician, is that he has not taught music to boys in school, conducted a church choir or been a mercenary by writing for money.  On the other hand, he notes,

From an early age I have devoted my attention not only to more distinguished arts and sciences, but also to the practice of music, with the most thorough study and steadfast labor; and let [the critics] have no doubt that I have not been concerned with musical speculation only, since various compositions printed in Germany, but under the name of others, are passed around to the greatest pleasure of listeners and held in esteem....

Kircher’s Musurgia Universalis is divided into ten books, the first of which he entitles, “Anatomical.”   The earliest Greek philosophers, indeed philosophy as we know it, began with attempts to explain the physical world.  They soon fixed four basic elements (air, water, fire and earth) and four qualities (hot, cold, moist and dry).  Attempts to relate man to the physical world resulted in the theory of the four “humors,” sanguine, phlegmatic, choleric and melancholic, the balance of which determined a person’s disposition, character and life style.  Athanasius Kircher believed the humors indigenous to a person explained his preferences in music.

Melancholy people like grave, solid, and sad harmony; sanguine person prefer the hyporchematic style (dance music) because it agitates the blood; choleric people like agitated harmonies because of the vehemence of their swollen gall; martially inclined men are partial to trumpets and drums and reject all delicate and pure music; phlegmatic persons lean toward women’s voices because their high pitched voice has a benevolent effect on phlegmatic humour.
 
Since it had long been assumed that these humors, and thus the person, could be affected by external influences, many philosophers also assumed that it was here that the power of music on the listener was found.  Some 17th century philosophers attempted to explain the influence of music on the affections, but, because language can explain neither music nor the emotions, their writings were largely unheeded by practical musicians.

Kircher began by determining that there are eight basic emotions which music can affect: love, grief or pain, joy, exultancy, rage or indignation, compassion or tears, fear or distress, presumption or audacity and admiration or astonishment.
   The philosophers in Germany tried to equate such emotions with specific elements of music, which was an effort doomed to failure since individual elements, such as intervals, for example, express little in comparison with how they are used by the composer.  Very much to the dismay of those who demand more scientific sounding concepts, Kircher attempted to identify the power of music at work through descriptive, and even subjective, language.  For the first emotion, love [paradigma affectus amoris] he finds in a madrigal by Gesualdo intervals which languish and syncopations which express “the syncope of the languishing heart.”  The second emotion, grief or pain [paradigma affectus dolorosi] he illustrates by describing the lament of Jephtha’s daughter in an oratorio by Carissimi.

Giacomo Carissimi, a very excellent and famous composer...through his genius and the felicity of his compositions, surpasses all others in moving the minds of listeners to whatever affection he wishes.  His compositions are truly imbued with the essence and life of the spirit.  Among numerous works of great worth, he has composed the dialogue of Jephte....  After the recitative with which he ingeniously and subtly expresses the jubilant welcome accorded Jephtha by his daughter (who celebrates the victories and triumphs of her father in a joyous dance, accompanied by all sorts of musical instruments), Carissimi depicts, by means of a sudden change of mode, the dismay into which Jephtha has been plunged by this unexpected meeting with his only begotten daughter, against whom he has taken an irrevocable vow, and whom he despairs of being able to save.  Joy thus gives way to the opposing affections of sorrow and grief.  This is followed by the six-voice lament of the daughter’s virgin companions, which Carissimi composes with such skill that you would swear you could hear their sobbings and lamentations.  Having, in fact, begun with a festive dialogue, cast in the dance-like tone 8, Carissimi sets this lament in a very different mode, in this case tone 4 intermingled with tone 3.  Given this tragic story to portray -- a story in which joy is dispelled by the distress and intense sorrow of the heart -- the composer suitably chose a mode that is as distant from tone 8 as are the extremes of the heavens from each other, that he might better express, through this opposition, the differences between the affections.  And nothing is more capable than this of portraying such unhappy events, such tragic happenings interwoven with affections of a different kind.

 Here he also deals with the nature of the production of vocal sounds, including those by animals, birds and insects, presenting in many cases their calls in musical notation.  Of all the animals he discusses, he was most fascinated by the [Central] American sloth,
 which Kircher understood sang, to the syllable “ha,” the diatonic scale.

It perfectly intones as learners do, the first elements of music, do, re, me, fa, sol, la, sol, fa, me, re, do.  Ascending and descending through the common intervals of the six degrees, insomuch that the Spaniards, when they first took possession of these coasts, and perceived such a kind of vociferation in the night, thought they heard men accustomed to the rules of music.

Kircher concluded,

If music were first invented in America, I would say that it must have begun with the amazing voice of this animal.

Book Two, “Philological,” consists of studies of music in the ancient civilizations, in particular Hebrew and Greek.

Book Three, “Arithmetical,” concerns traditional music theory as it was developed by Church philosophers during the Middle Ages.  Here he also presents a system of “musical arithmetic,” through which the rules of addition, subtraction, multiplication and division of intervals are represented by special characters.

Book Four, “Geometrical,” deals with the monochord, with geometric and algebraic systems for determining the intervals.

Book Five, “Symphonurgic,” consists of rules for composing music in the old church style [stile antico].

Book Six, “Organic music,” the medieval term for instrumental music, discusses as well geometry and acoustics.  Here Kircher deals with the physical characteristics of the family of instruments, but, unfortunately, includes little information on performance practice or of aesthetic considerations.  He makes the inaccurate assumption that string instruments must be the most ancient,
 partly because of their prominence in the Old Testament, but also because he assumes man always had available cords (potential musical strings) to tie things with.
 

It is somewhat unexpected that Kircher tells us that the cornett was missing in mid 17th century Rome, since it was a common instrument at the end of the 16th century.

Since the cornetts attain a remarkable power in music, I certainly wonder that our Roman musicians take no interest in them, since nothing could be more suited to church music, especially if three, four, or five cornetts are accompanied by a bassoon.  I certainly would think that ensembles of this sort, from time to time, would be much preferred to string ensembles for major solemnities and festivities....
 

We like a comment by Kircher made as part of his explanation of the distribution of the natural tones of the trumpet:

You see, therefore, how much nature abhors dissonances, so that the trumpet would rather burst than allow them.
 

He also makes a brief reference to improvisation in the highest trumpet part, a subject relatively little discussed during the 17th century.  This is due in part to the rather secretive nature of the trumpet guilds and their repertoire of memorized, and rarely notated, music.

There remains an explanation of the style of music that trumpets perform....  Since all instruments require different styles of compositions, it will certainly be most obvious of an ensemble of trumpets.  And it is established for four trumpets that the first of them carries the top part, indulging in various clausulae and diminutions.  Two others take the middle road; the fourth, which they also call the bourdon, remaining on a continuous unison, serves, as it were, in place of a bass.  There are those, moreover, who use the trumpets that are called clarinas just the same as flutes for any kind of ensemble, and perform the soprano parts perfectly with all the diminutions displayed.
 

Kircher mentions the peasant bagpipe which, he says, is “the only solace of shepherds and peasants.”  The new bagpipe designed for use by the court in Paris, the musette, he finds is “marvelous to hear.”
Here at Rome I have seen an instrument of this sort not without a singular delight to my soul.
 

He includes in the discussion of the bagpipe the other double reeds, hautbois and dulcian.

But among them the one that is called fagot in the vernacular especially stands out; nothing sweeter or more fitted for playing the bass can be imagined.
 

Following the wind instruments, Kircher discusses the organ and he is one of few writers who acknowledge the organ for what it really was in the Baroque: a surrogate wind band.

The organ is like a sort of epitome and compendium of all wind instruments, and thus is deservedly the most beautiful and perfect of all.
 

In discussing the skins used for percussion instruments, Kircher relates a charming contemporary example of folklore about sheep.

Just one little sheep feeds us, clothes us, and entertains us with four types of musical instruments, with intestines for strings, with shinbones and horns for pipes, and finally the skin turning into a drum, so that consequently the Hebrews have declared of it not inelegantly that the live animal has one voice; dead, seven.
 

Finally, after discussing an instrument much like the modern xylophone, Kircher is reminded of a most curious anecdote -- or should we say, tale!

Not so long ago, in order to dispel the melancholy of some great prince, a noted and ingenious actor constructed an instrument such as this.  He took live cats all of different sizes, and shut them up in a kind of box especially made for this business, so that their tails, stuck through the holes, were inserted tightly into certain channels.  Under these he put keys fitted with the sharpest points instead of mallets.  Then he arranged the cats tonally according to their different sizes, so that each key corresponded to the tail of one cat, and he put the instrument prepared for the relaxation of the prince in a suitable place.  Then when it was played, it produced such music as the voices of cats can produce.  For when the keys, depressed by the fingers of the organist, pricked the tails of the cats with their points, they, driven to a rage, with miserable voices, howling now low, now high, produced such music made of the voices of cats as would move men to laughter and even arouse shrews to dance.
 

Book Seven, “Diacritical,” contains additional material on the ancient civilizations, the development of music during the Middle Ages and discussions of the classification of styles.  Following the publication in 1643 of Marco Scacchi’s Cribrum musicum ad triticum Syferticum, several critics adopted his classification of music in three functional divisions: church, chamber and theater.  Kircher presented a much more extensive classification of music, discussing first what he called “individual styles” of music, ideas which based on the so-called “humors.”  His second classification had to do with “national styles.”  The third classification followed Scacchi’s concept of a function-based system, but Kircher’s is more extended, with eight categories.

Stylus ecclesiasticus, church style with or without chant.  This must 

be “full of majesty, miraculously transporting the heart to 

contemplation of the solemn and grave, imprinting on the

heart its own motion.”  Stylus motecticus is a sub-category,
with more varied and florid style.

Stylus canonicus [canon], in which the “musical ability of a 



composer is shown at its most skillful.”
Stylus phantasticus [improvisation], which Kircher finds “an



extremely free and uninhibited method of composition 



particularly suitable for instrumental music.”  He cites here

the toccata, ricercar, fantasias and sonatas.

Stylus madrigalecus, “Italian style par excellence, joyful, lively, full 


of sweetness and grace, lending itself easily to vocal 



diminutions, and eschewing slowness of movement, unless 


specifically required by the text.”  This style, he says, is 



suitable for the portrayal of love, affection and pain.

Stylus melismaticus, “particularly appropriate for measured verses 


and meters...sweetly sung without agitation or affected 



dissonance.”
Stylus hyporchematicus, for feasts and festivities and Stylus 



choraicus, for dance and ballet.  This style has the ability to 


“excite emotions of joy, exaltation, wantonness and 



licentiousness.”
Stylus symphoniacus, instrumental music.

Stylus dramaticus or Stylus recitativus, recitative style for the 



representation of any of the so-called affections, or for abrupt 


changes of affection through sudden alternations in tonality, 


the so-called Stylus metabolicus.
 

Book Eight, “Miraculous Musicology,” concerns time, including the poetic meters in a number of languages and a system by which the “unskilled in music can attain a perfect knowledge of composing in a short time.”  Kircher includes in this book reproductions of a song composed by Louis XIII of France and a five-part madrigal by the emperor Ferdinand III.

Book Nine, “The Magic of Consonance and Dissonance,” in which “the secrets of all the science of music are brought into the light by countless experiments.”  Certainly one of the most interesting parts of his work, we find here many curious and interesting things.  

First, he is credited with being the person who originated the idea of playing music on drinking glasses, which was the result of his experimentation in observing the effects of the tones produced by glasses filled with wine, water, sea-water and oil, etc.  This led him to acoustics in general, in the course of which he concluded that the biblical account of the fall of the walls of Jericho was not due to the sound of the trumpets, but some other physical cause.

In this book Kircher also discusses the effects of music on the mind and the use of music therapy.  Here he discusses the use of music to cure the bite of the Tarantula spider, something widely mentioned in early literature.
   Kircher cites several histories of this phenomenon, including a girl who was bitten and was cured by the music of only a drum.  In another case, however, he reports a volunteer allowed himself to be bitten by two Tarantulas, of different colors.  As the bite of one responded to music and dance, but the bite of the other was made worse, the patient died.  Kircher’s technical explanation reads,

The poison is sharp, gnawing, and bilious and is received and incorporated into the medullary substances of the fibers.  The music has the power to rarefy the air to a certain harmonic pitch; the air thus rarefied, penetrating the pores of the patient’s body, affects the muscles, arteries, and minute fibers, and incites him to dance, which begets a perspiration, in which the poison evaporates.

Kircher also devotes considerable space in Book Nine to echoes, beginning with a lovely anecdote.

A certain friend of mine having set out on a journey, had a river to cross, and not knowing the stream, cried out Oh, to which an echo answered Oh; he imagining it to be a man, called out in Italian, Onde devo passar? it answered passa; and when he asked qui? it replied qui; but as the waters formed a deep whirlpool there, and made a great noise, he was terrified, and again asked Devo passar qui?  The echo returns passa qui.  He repeated the same question often, and still had the same answer.  Terrified with the fear of being obliged to swim in case he attempted to pass there, and it being a dark and tempestuous night, he concluded that his respondent was some evil spirit that wanted to entice him into the torrent....

In the course of this discussion, Kircher cites a building in Pavia which would return an echo 30 times.

In this book Kircher also mentions a number of curious mechanical musical instruments, including a Cymbalarian, a machine consisting of revolving bells, and a combination of a hurdy-gurdy and a harpsichord which produced the impression of a consort of viols.  One device of his own invention was a wooden box, strung with gut strings, which, when placed in a window, produced sounds generated by the wind.

The method of tuning it, which is not, as in other instruments, by thirds, fourths, fifths, or eighths, but all the chords are to be tuned by an unison, or in octaves.  It is very wonderful, and nearly paradoxical, that chords thus tuned should constitute different harmony.  This musical phenomenon has not as yet been observed by any one that I know of....

When it is thus disposed you will perceive an harmony in the room in proportion as the wind is weaker or stronger; for from time to time all the chords having a tremulous motion impressed upon them, produce a correspondent variety of sounds, resembling a consort of pipes or flutes, affecting the hearers with a strange pleasure.

Just before his death, Kicher published a book called Phonurgia Nova (Rome, 1673) in which he describes his invention of a Speaking Trumpet, an idea which he says he took from the new telescopes.  Among other demonstrations, he adapted it to a statue in an art gallery, shocking the viewers with “feigned and ludicrous consultations.”  He also claims he constructed one version on a mountain, where the sound traveled four miles and was taken by villagers as a voice from heaven telling them to climb the mountain to celebrate the feast of Pentecost.
Book Ten, “Decachord of Nature,” focuses on the organ; the music of the spheres; the harmony of minerals, plants and animals with the heavens; political music; musical metaphysics; the music of angels and the harmony of nature.
� Athanasius Kircher, Musurgia universalis (1650), trans., Frederick Crane (unpublished dissertation, State University of Iowa, 1956), xix.


� Athanasius Kircher (1602 - 1680), Musurgia Universalis, quoted in Paul Henry Lang, “Musical Thought of the Baroque: The Doctrine of Temperaments and Affections,” in William Hays, ed., Twentieth-Century Views of Music History (New York: Scribner’s, 1972), 195.


� Musurgia Universalis, I, Bk. I, iii, 6.


� Kircher gives a description of this animal which he says is named from the fact that in fifteen days it does not travel as far as one can throw a spear.


No one knows what meat it feeds on...they for the most part keep on the tops of trees....  [With their feet] they have such strength, that whatsoever animal they lay hold on they keep it so fast, that it is never after able to free itself from their nails, but it is compelled to die through hunger.  On the other hand, this beast so greatly affects the men that are coming towards it by its countenance, that in pure compassion they refrain from molesting it, and easily persuade themselves not to be solicitous about that which nature has subjected to so defenseless and miserable a state of body.


� Logic would suggest instruments made of natural objects, such as flutes from bones, percussion instruments from turtle shells and trumpets from sea shells, must be older than string instruments which require a relatively advanced technology to make.


� Kircher, Musurgia universalis, trans., Crane, Op. cit., 1.


� Ibid., 91.


� Ibid., 94.


� Ibid., 96ff.


� Ibid., 99ff.


� Ibid., 100.


� Ibid., 102.


� Ibid., 161.


� Ibid., 138ff.


� Quoted in Ibid., 50.


� In another book, Magnes siue De arte magnetica opus tripartitum (Rome, 1641) Kircher also discusses “the magnetic power and faculties of music” and “the affections of the mind which music excites.”  Here again, of particular interest is a special science which he calls “Tarantism,” the study of the “magnetism and amazing sympathy with music” of the tarantula.
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