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Essay Nr. 169:  Mersenne on the Nature of Music
Marin Mersenne (1588 - 1648) studied mathematics, physics, the classics and metaphysics at the Jesuit College of Le Mans and later at the college at La Fleche, where one of his classmates, and life-long friend, was Rene Descartes.  After becoming a Jesuit priest, and a member of the Minorite friars, Mersenne began teaching Hebrew, philosophy and theology at the Sorbonne in Paris in 1619.  His residence became a required stopping place for every intellectual visiting Paris, which, together with his correspondence with persons throughout Europe, including Galilei, Huygens and Descartes, made him a virtual one-man academy. 

His studies and experimentation in music resulted in his Harmonie universelle (1636), a work of encyclopedia proportion organized in five treatises.  They are,

I
Traitez de la nature des sons, et des mouvements de toutes

sortes de corps.
II
Traite de mechanique.  

III
Traitez de la voix, et des chants.
IV
Traitez des consonances, des dissonances, des genres, des

modes, et de la composition.

V
Traite des instruments.

The first two treatises deal with mathematics-based music theory and acoustics.  The final three deal with vocal production, composition and instruments.  

Reflecting his background, the perspective of Mersenne is as thoroughly mathematics-based and theologically oriented as any late medieval Scholastic university theorist.  Nowhere is this more evident than in the second treatise, Traite de mechanique, which, in addition to subjects such as the soul and relationship of the senses to man, deals with pure science, which he attempts to correlate with music.  His discussion in this treatise reflects clearly his twin centers of gravity, mathematics and theology, as well as his very impressive breadth of knowledge of earlier treatises.  His purpose was an attempt to prove mathematically the ancient Greek thought that music must be related to a great harmony of nature created by God.  While the treatise’s value as science is weakened by errors in mathematics and by his acceptance of contemporary deductions, especially in astronomy, which are now understood to be incorrect, it is nevertheless an interesting and very valuable reflection of 17th century French intellectual thought.

The entire thrust of philosophical thought in music beginning with the 16th century was centered on the understanding that the central purpose of music is to express feelings, the vital concept which was to carry musical development into the future.  Since these ideas were synonymous with the specific rejection of the old Scholastic mathematics-based explanations of music, it is curious to read Mersenne’s extensive attempts to base explanations of music on mathematics in his Traite de mechanique.   In great mathematical detail, he attempts to relate consonance and dissonance to solid geometry, physics and mechanics.  For Mersenne, this mathematical knowledge was central to the “theory” of music and like a medieval academic this, in turn, was central to the definition of “musician.” 

Those who know only singing and the manner of composing, as well as singers and those who play instruments, do not merit the name of musician, just as bricklayers do not deserve to be called architects, since the former do not know the ratio of the harmonics which they make or in which they assist, as the latter do not know why palaces and other edifices have one figure rather than another.  Thus the practice of music is like a body without a soul if one does not know the theory, which surpasses practice as much as the spirit surpasses the body and the heavens surpass the Earth.
 

In his fourth treatise, Mersenne seems to suggest that goodness in a composition is a matter of mathematics.  Those who teach analysis in universities today, those who teach the analysis of the “grammar” of music, but not the “music” of music, will find comfort in this definition.
Since the goodness of composition consists in the natural order of the consonances, in their succession, and in the harmony which they make, we can say that the examination of this order is the idea of all the examinations which can be made of all the other kinds of compositions....
 

In this same treatise Mersenne presents a detailed theory on voice leading and intervals, as the basis for composition.
   It is entirely mathematics-based, resulting in musical examples expressed in a kind of tablature-notation consisting entirely of numbers.

This manner of composing can be used by learned theoreticians, who wish to compare and send their compositions to each other, or who wish to have their compositions printed without using the [normal musical] notes of practice, which not every printer has.
 
For the modern reader, perhaps the most interesting pages within the maze of mathematics in the Traite de mechanique are those which discuss the ancient theory of the “music of the spheres.”  To understand this subject, observes Mersenne, is a natural thing for musicians who wish to “contemplate celestial things while playing” or for the admiration of God, “who has preserved such beautiful proportion in the order which he has placed in all parts of the universe.”
 

Mersenne begins his discussion with the statement that he will not attempt to prove the existence of the music of the spheres and then devotes many pages to doing precisely that.

Of course, we shall not be able to show whether the planets and stars make any sound.  If the air extends as far as the firmament or infinity, as some people believe, having no doubt that God created it infinite, since it is an opinion fairly well received in the [ancient] schools that God was able and is still able to create an infinite air, and since we have neither known nor revealed principles which oblige us to believe that God did not create it infinite, then it is probable that the stars and planets make some sound, inasmuch as they do move in the air.  We do not hear the sound, for we are accustomed to it from the wombs of our mothers.  Sometimes the sound is too far from us, too low, too high, or too great to be heard, as happens with certain other phenomena.  We are, for example, unable to hear the sound or noise which ants and other little animals make when they walk, run, crawl, or fly, inasmuch as the sound is too little and too feeble.

It may be concluded that sound has too imperceptible extremities.  It may be too strong or too violent.  It may be too feeble or too small.  It may be made by too slow movement or too small movement.  It may be made by a too swift, too large, or too precipitous movement.  Both extremities exceed the sphere which the ear has for its activity and understanding.

Now, if the celestial bodies do make sounds, one may ascertain what their qualities are by considering the size and movement of the celestial bodies.
 

Mersenne next paraphrases the conclusions of the ancient Greek Pythagorean school of philosophy, not a single word of which, by the way, is extant in the writings of Pythagoras himself.

The seven planets contain not only the consonances, but also the dissonances.  Orpheus invented his heptachord or lyre of seven strings, each of which represented one of the planets, but the Pythagoreans added the Proslambanomenos from the Earth up to the Moon in order to create their lyre with eight strings.  There was a whole-tone from the first acquired string up to the principal, which they called Hypate; there was a semitone from Hypate to Parhypate, which represented the distance from the Moon to Mercury.  From Hypate up to Lichanos there was a whole-tone, which represented the distance from Mercury to Venus.  From Lichanos to Mese, or from Venus to the Sun, there was another whole-tone.  From there to Mars, or from Mese to Paramese, there was a semitone.  Finally, from the Paranete or from Jupiter there was a whole-tone, and from Jupiter to Nete or Saturn there was another whole-tone.  Consequently they placed the octave from the Earth to Saturn, the perfect fifth from the Earth to the Sun, the perfect fourth from the Moon to the Sun, the perfect fifth from Venus to Saturn, and the perfect fourth from the Sun to Saturn.  Thus they based their music on planetary movement from east to west, for the movement of the lowest planets is the slowest, and that of the highest planets is the quickest, since the latter make a greater journey in the same time.

If, however, we tune a lute according to planetary movement from west to east, it is necessary to change the order of the names and give the Proslambanomenos to Saturn, the Hypate to Mars, etc.
 

Mersenne quotes at length another contemporary who believed in the music of the spheres, the German astronomer Johann Kepler (1571 - 1630).  Kepler, who concentrated on planetary motion, speculated on combinations of sounds, chords, which might be created by the passing of the planets.
   Mersenne suggested that if the planets produce harmony, “it would be necessary to make Saturn and Jupiter the bass, Mars the tenor, the Earth and Venus the alto, and Mercury the soprano, because Mercury has a greater range and is livelier than the others.”
   If there really is music of the spheres, Mersenne recommends that musical instruments should be tuned to these pitches.  Unfortunately, he adds, there will always be something missing in this celestial harmony because of the great time intervals involved -- Saturn and Jupiter, for example, only coinciding every 800 years.

In another treatise, Mersenne cites Gosselin and Guy Aretin relative to their theories that the musical intervals and the voice can be related to the planets, concluding that Jupiter is the root, Saturn is the second, the Moon is the third, Mercury is the fourth, Venus is the fifth, the Sun is the sixth, Mars is the seventh and Jupiter again the octave.  Mersenne, however, finds this knowledge not necessary for practical musicianship.

But it is not necessary that the musician know the properties of the planets in order to compose good songs.  For all kinds of music can be composed without knowing the planets, which have no particular influence on the voice.
 
Turning to the senses, Mersenne suggests that colors correspond with music in a similar manner.  He cites a few examples taken from the 16th century Italian philosopher, Girolamo Cardano (1501 - 1576), beginning with white and black corresponding to the major and minor sixth.  Cardano’s theories of colors in their harmonic ratios, says Mersenne,

will enable one to judge how the splendor and light of colors may be compared with the splendor of music or with that which heightens harmonies and consonances.  Music is like perspective.  Harmonies are like paintings which artists enhance with shading just as musicians set off consonances with a silence and dissonances.  Silence can be compared with darkness, and vocal or instrumental sounds with diverse lines or the traces of the brush, colors, light, and shadows which ameliorate painting.  Some sounds and intervals wound the ear, just as some colors offend the eye.  Perhaps bulls and elephants really are terrified when they see red, and there are also certain sounds and intervals by which bulls and other animals can be enraged.

As green refreshes the spirit primarily, and blue the eye, even so the perfect octave and the perfect fifth delight the ear more than do the other intervals.

Everyone will be able to judge the consonances and sounds most agreeable to himself and compare them with colors, tastes, smells, paintings, qualities of touch, and all other things which give him pleasure.

In his third book, Mersenne attempts to make similar correspondence between music and “Isorropics, weights, machines of war and peace, the beating of the pulse, and the health of body and soul.”  Regarding the soul, he paraphrases Ptolemy in saying,

The octave is similar to the reasonable or intellectual spirit because of its uniformity and equality....  He compares the perfect fifth with the sensitive spirit and the perfect fourth with the vegetal, inasmuch as the perfect fifth approaches the octave more closely than does the perfect fourth, just as the sensitive spirit is closer to the intellectual than is the vegetal.  The vegetal spirit contains three parts, namely, growth, strength, and decline of life, just as the perfect fourth contains three intervals.  The sensitive has four faculties [although he lists five], namely, sight, hearing, smell, taste and touch, just as the perfect fifth has four divisions.  The intellectual spirit has seven faculties, namely, imagination, thought, memory, ratiocination, opinion, reason, and science, just as there are seven divisions of the octave.
 

The position of the Church had long designated the eye as the most important of the five senses, for its obvious relationship to the intellect.  Mersenne presents an interesting, and more balanced, comparison of the importance of eye and ear.

If the eye discovers a greater array of things present, the ear discovers a greater array of things absent....  If the eye enjoys light and colors, the ear enjoys harmony of sounds and discourse that surpasses all that is comprehended by the eye....  If the eye is more prompt in its actions, the ear hears in recompense all that is said in front, behind, and to the sides, [while] the eye sees only what is in front....
  
On the Definition of Music

In the first proposition of the second book of his third treatise, Mersenne provides his most concise definition of music, in the context of a discussion of song.

The song, or air, is a derivation of the voice, or of other sounds, by certain intervals either natural or artificial, which are agreeable to the ear and to the spirit, and which signify joy, or sadness, or some other passion by their movements.
 

Having written this, it is interesting that he seems compelled to clarify the distinction between song and the vocal qualities of speakers and actors.  Here he observes that the regular tessitura of preachers encompassed a fifth.

An objection can be made here, saying that the definition of this first theorem pertains to harangues, or discourse, and to the recitation of tragedies and comedies, for an orator, or someone representing a personage of the theater can observe all the intervals; diatonic, chromatic, or enharmonic within the octave.  Experience has shown us how preachers use the half tone, the tone, the major third, the minor third, the fourth and the fifth, according to their accents or movements which they employ.  From this it can be seen that several excellent musicians state that the discourse made by such men form a Faux-Bordon.  This is verified by the preachers who speak as if they sang.  That is why their discourse is less agreeable, and less profitable.

Later in this book he adds a few comments on the aesthetic qualities of song.

I say that the song which is best proportioned will be best of all.  It will have all parts which correspond exactly to the letter and subject chosen, and this will never be better than when it describes the grandeur and praise of God, and the love and ardor which we must eternally consider.

It is easy to conclude that all the chansons of the court which have only profane subjects, and contain the praises of men, or flattery, and vanity and lies, cannot be perfect since truth is lacking in them....

As for the note and song that must be given the chanson, I say first that it must have the range of a 19th, in order that it is not without the number which is employed to celebrate the grandeur of Him who has used the six days of creation to make the Universe....  Secondly, the chanson must contain all the beautiful and ravishing passages which can be imagined, and all the sweet consonances, for if it lacks these things it will not be the most perfect possible.  In the third place, it must be sung by an excellent voice....
 

Mersenne makes only a few references to the actual elements of music with respect to their aesthetic qualities.  In one passage where he is arguing for the importance of the triad, it is interesting that he knows no explanation for its absence in medieval and early Renaissance music.

Composers maintain as a certain rule that thirds or their replicas should never be lacking in compositions in three or more parts, since they do not have charm without them....  Thus we have reason to be astonished that the ancient Greeks and Latins rejected the third from the category of the consonances, since without them music in several parts has almost no charm at all.
 

He seems to revert to his perspective as a priest with respect to dissonance, finding that it has the same effect among chords as “the vices do among the virtues.”
    A dissonance resolved, he says, is like a pardon.

The remainder of Mersenne’s attention to the definition of music is focused on the problem of the classification of the many kinds of music.  Almost as if he were not quite sure which type of classification would be most functional, he proposes several means by which one can organize and discuss types of song.
   One can organize them according to “Diatonic, Chromatic and Enharmonic,” by the twelve modes or by their emotional character.

In the third place, the songs divide into as many types as there are passions, for there are sad and languishing; there are joyful ones; ones fit for war, and others for peace.

They can be further divided into “Dactylic, Anapestic, Iambic, etc.”
Mersenne then proposes the division of songs into one of three genres: the Vaudeville or Chanson, the Motet or Fantasie and the third being all kinds of dances.  Or,

If one wishes even a more definite division, he can consider twelve types of compositions of music practiced in France; Motets, Chansons, Airs, Passamezzi, Pavanes, Allemandes, Gaillards, Voltes, Courantes, Sarabandes, Canaris, Branles, and Ballets.

Before continuing his discussion on classification, in particular before his discussion of dance forms, Mersenne makes the interesting observation that he understood that “the chanson and dances accompany each other ordinarily.”
   Following are some of the more revealing comments he makes relative to the nature of the basic musical forms.
 

The Vaudeville is the most simple of all the Airs, and can be applied to any kind of poetry sung note against note, without being [notated], according to the longs and breves found in the verse....  The Vaudevilles are simple indeed, because the least artisans are capable of singing them, since the author is content with presenting something which is agreeable to the ear, rather than making counterpoint, fugues, syncopes, or other formal arrangements.

The Motet is so called because it is used in a short period of time, as if one had only a few words to say, and is used to present some brief idea in music....

When the musician takes the liberty of using everything which comes into his spirit without expressing passion in words, the resultant composition is called Fantasie, or Recherche....

The Passemezze is an Italian song for dancing.  It was used in former times as an entree to the basse danses.  It is danced by making several turns around the room with certain posed steps, and then crossing the middle, as the word bears....

The Pavane comes from Spain, and is called thus because those who dance it make wheels in front of each other as the Pagans do, and with such seriousness that the cap and sword are not awkward at all, but necessary to better perform the step....

The Allemande is a dance of Germany, which is measured like the Pavane, but it is not used in France as much as the others....  Today it is usually played without being danced....

The Sarabande was invented by the Saracens, or Moors, and took its name from them....  It is danced to the sound of guitar, or castanets...  Its steps are composed of stretches or slides.

The Volte shows by its name (meaning to turn) that it comes from Italy, and is a turning dance....

The Courante is the most practiced of any dance in France, and is performed by two people at a time, who run in time to the Iambic foot....

The Galliard is a dance which took its name from the liveliness, or Gaillardise used in dancing, and the liberty which allows the dancers to go on the bias, across, or the length of the hall.  Some say that it comes from Rome....

On the Perception of Music
Mersenne is one of very few early writers who ventured beyond the mathematics-based discussion of the theory of music to speculate about the psychological perception of music.  He begins by observing that the brain is capable of processing sounds beyond those used in music, indeed capable of hearing musical sounds in the forces of Nature.

The brain, which is more universal than the will, can contemplate the natural noises, and examine whether the different thunderings, roarings, and rumblings of the sea form consonances and dissonances.
 

He wonders if the pitches used in music, specifically in singing, are somehow innate, provided by Nature, or if they are entirely taught by man.  It is a question of Art versus Nature in terms of pitch.  While Mersenne concludes on the basis of his experience that pitch is artificial, taught by man, some studies today suggest man may carry a genetic, natural pitch template.

Now there is no doubt that the degrees and intervals of voices take after Art...for if they do not depend on Art, those who teach singing to children would have no trouble at all in making them intone and sing exactly; and all men would make the exact intervals without having learn them.  This is against experience....
 

Mersenne now turns to the perception of pitch in terms of high and low.  From his experience he concludes that it is the highest voice which is most prominently perceived, something which has also been confirmed by modern clinical research to be a specific function of the brain.  Mersenne finds a “natural” example in the peasant.

Experience shows us that nature without artistry does not ordinarily use a bass at all, for peasants and shepherds sing only the treble or the tenor whenever they sing.
 

He has also found this principle demonstrated by the performances of trained musicians in the concert hall.
 

We experience that the trebles in concerts, as much vocal as instrumental, awaken the attention best and are very much more agreeable, as if approaching more nearly to heaven and life, than the basses.  Now we take more pleasure in drawing to us those who are more perfect and more full of life than those who are more imperfect and nearer to death.  Thus it happens that we love and caress infants more than old people who are like great and weighty sounds and like winter, just as children are like spring and summer and heat or fire.  Bass voices are like gloom, sought after only by owls and goblins; but high voices are like light and day, serving as ornaments to nature as high sounds do to music which loses all her charm when she does not have good trebles.  Bass voices serve almost as nothing more than to make the high sounds perceptible, and to make them enter the ear and the mind with more diversity and pleasure.

He does, however, offer one aesthetic objection.

Although the high may be more agreeable, nevertheless the intensity and the work necessary to produce this voice withdraws and diminishes the pleasures of the ear, for when the pleasure does not surpass the pain, it cannot be great.

Mersenne contends that in everything we experience, “we receive more pleasure in knowing one thing distinctly and perfectly, than in knowing several things indistinctly and imperfectly.”  After giving several illustrations of “simpler is better,”
 Mersenne advances the contention that a simple unaccompanied melody is “more agreeable” to the listener than multi-part music.
   He finds this idea opposed not only by composers, who are afraid their works will be discredited, but by Nature, where nothing is simple, but rather composed of elements.  Nevertheless, for Mersenne, experience still taught that simple solos brought more delight than music in several parts.  He curiously fails to distinguish the separateness of the senses in his discussion here, as he advances the argument that smelling a single flower produces a more distinct pleasure than seeing a bouquet of mixed flowers.  Musically, he focuses on the observation that hearing fa, me sequentially, as in a melody, is pleasurable, but hearing them together is not.

For the sake of discussion, however, Mersenne considers the perception of multi-part music with respect to aesthetics.  If pleasure comes from hearing distinctly, he asks, does it not follow that duos should be more pleasing than trios?  Can this not be considered, Mersenne wonders, as an analogy to the difficulty in following a single soldier in battle [a single line in multi-part music] as opposed to watching a duel [two-part music]?  Here, he interrupts himself to tell a rather extraordinary anecdote about the great composer Claude Le Jeune.

It is believed that when Claude Le Jeune showed his musical pieces in five, six, and seven voices to the masters of Flanders and Italy, they did not even want to look at them, and he had no audience at all, and that after having composed in two parts, in which he succeeded so poorly, he acknowledged to himself that he did not understand the true composition of music.
 

Mersenne continues with arguments pro and con, in judging the virtues of two- versus three-part music, including analogies from Nature and theology.  His consideration of why three or more parts are more agreeable than two, includes analogies with geometry and another detailed attempt to correlate color and musical tones.
 

In the end, he concludes that the greater number of voices the better, so long as each sings in perfection.
   Indeed, in another place he mentions in passing,

The third part increases the pleasure of duos so perceptibly that it is almost not possible to express it.
 

If he finds himself admitting that “songs in several voices have a great number of beauties of which the simple solos are deprived,” he acknowledges as well his realization that others will disagree with him.  Thus, he says, “this distinction will remain problematical.”
 

On the Purposes of Music
It is evident that Mersenne considered that the essential purpose of music was closely tied to the expression of emotions.  This, in turn, was inseparable from the natural “passions” in man, a subject to which he devoted considerable attention and which we have discussed in a previous essay.  Here we present his observations on the role of the composer, performer and listener regarding the general question of the communication of emotions in music.

With regard to the role of the composer, Mersenne seems, as he often is, torn between opposing values.  First, he had a certain loyalty to the ideas put forward by Baif during the attempts of his famous Academy to reproduce Greek song.  In spite of the strong support for Baif’s ideas here, we must point out that Baif’s concept was not carried forward.  Baif’s conclusion that ancient Greek melodies proceeded on a basis of one note for each syllable was probably based on the Greek poetry rhythms.  Attempts by Baif’s Academy to create music in this way only resulted in songs which were staid, lifeless and without feeling.

We must place each note with each syllable in such a way that we never make a barbarism, which consists in lengthening a short syllable, or in making short that which is long.  This makes the composer ridiculous, and makes him pass as a dunce or a dunderhead.
 

Mersenne now turns his focus to those elements which make an effective song.  It is an interesting discussion, including the influence of intervals and the objections frequently found in 17th century literature that French music did not communicate deep emotions.

The art of writing good songs on all kinds of subjects does not depend solely upon the genius, the caprice, and the inclination of those who write them, but also upon the judgment, which should serve as guide for composers, as for other craftsmen....

With regard to melody, there is no need to explain its degrees and intervals [having done this in an earlier book, thus] nothing more can be desired except a good judgment to use them suitably, according to the different subjects which are presented.  For example, sorrowful and amorous things are quite well represented by major, mean, and minor semitones, and still better by enharmonic dieses, if we wished to accustom the voice to them, and similarly, by the minor third, which follows the nature of the semitone, and by the minor sixth, which is suitable for representing the greatest moans and pains.  Things which possess something great and arduous, or rustic, such as martial and vigorous actions, are better represented by the tones and by the major thirds and sixths, or by the perfect or augmented fourth....

We must consider the entire text, and the purpose or intent of that which it contains, and where it inclines the mind, so that we might accommodate to it an inflection and movements so suitable, that when sung, they have at least as much force on the listeners as if it were recited by an excellent orator.  Thus the composer, or rather the singer, bends and inclines his mind to all that he wishes.  For this purpose, the composer should indicate all the places of the song in which the voice must be strengthened or weakened, and where the accents of the passions...should be made, so that the singer might follow the intent of the composer punctually.

He must also indicate the tone on which the voice should begin, for experience shows that songs recited on certain tones are much more agreeable and have more effect upon listeners than when they are sung a tone higher or lower....

There is still something else in airs, however, which is more difficult to indicate and execute when singing than all that of which we have spoken up until here, namely, a certain grandeur, which accompanies the agreeableness of singing in the harmoniousness of the voice, and gives a single song something great and beautiful.  This occurs with almost all other things which can be executed by the skill of man, which consists in action, as happens with dances, with the manner of bearing oneself on horseback, which has given the name of fine and handsome man on horseback in the academy of Pluvinel.  This is noted also in perspectives, in scenes, in buildings, and everywhere else where there are things which partake of greatness and beauty.  Hence the simplest clothes appear better on a well-formed body than the most handsome in the world on a badly formed body....

We must acknowledge that the accents of the passions are lacking most often in French airs, since our singers are content with tickling the ear and with pleasing by their affectations, without concerning themselves with exciting the passions of their listeners, according to the subject and the intention of the text.  They also do not have this grandeur, which arises from beauty and greatness of which I have spoken, and the song does not always express the significance of the words, for which we should have quite a particular care.
 

Aside from this discussion of the elements which influence the emotions communicated in music, Mersenne also recognized that there was something else, the composer himself must be inspired.

We should consider well, understand, and express the meaning and intent of the words and the subject, in order to accentuate and animate it in such a way that each part makes all the effect of which it is capable.  This happens particularly when the composer himself is struck by the feeling which he desires to impress upon the minds of his listeners when writing and singing his airs, just as it happens that the orator has more power upon his audience when he is moved and completely convinced of his reasons.
 

And beyond this, there was something which had to be supplied by Nature.  Composers, he concluded, are born and not made through “Art.”
Whatever rules we could give for composing fine and beautiful melodies on all kinds of subjects and texts, it appears that they cannot bring this to pass until we are induced by the favorable genius and natural inclination of those who write excellent ones without having learned or established any other rules than those which their imagination furnishes....

I shall be of the opinion of those who say that the genius of music is like that of the poet, the painter, the orator, and of several other craftsmen, to whom nature, or rather the Master of Nature, has dispensed certain gifts to which art cannot attain.
 

In another place, Mersenne calls upon several analogies, including color, in attempting to explain how music expresses emotion.

If we can find and establish infallible rules for making songs, we shall have accomplished one of the most difficult things in music....  And if one demands why it is [more] difficult to make a good song, [than] it is to add parts to a song already composed, and to compose in two, or several parts, I reply that one must be more learned to recognize good songs, than to compose in several parts.

.....

I say now first that the infallible rule for songs is that they follow and imitate the movement of passion which they wish to excite in their hearers.  For example, if one wishes to arouse war passion, or color, the Iambic or Anapestic movement should be used....  He who knows the real movements, knows the best part of music, and the rules which are most necessary in singing.

The second part pertains to intervals, and the degrees used in chansons, for here also the same degrees must be used according to the passions which are to be aroused.  For example, if anger rises or falls by degrees, it is necessary that the song does the same, [for] it is certain that songs were invented to arouse the passions.  For example rejoicing pertains to the passions, and it is their beginning, foundation, and the end, for pleasure is nothing other than perfect love.  I do not believe that other rules are necessary for making good songs on all types of subjects....

.....

It should be noticed here that songs are similar to the nuances of colors, which follows the idea of not being able to pass from one extremity to another without passing through a central shade.  That is why one can be instructed in making good songs by the consideration of the nuances, for as one has seven intervals, or eight sounds in the octave, so one takes seven or eight colors for each shade, as is seen in the shade of purple, blue, and chartreuse, or lemon yellow.  In this way one can compare each song to each color....

One can add that if songs are made of the twelve tones in the octave, one has also twelve colors, and that a shade may have as many colors as the octaves do sounds, or intervals, for each may be divided into an infinity of degrees.

One can be instructed by an analogy to other things.  Simple tones compare to simple colors.  Intervals of sounds compare to mixtures of the colors, and the songs to paintings.
 

Regarding color, it is interesting that Mersenne thought it might be helpful if the composer arranged to have his music actually printed in color to help identify the emotions he had in mind.  Therefore, the diatonic, a joyful set of intervals, might be printed in black; the chromatic, whose half-steps arouse sad, amorous, and ravishing feelings, could be printed in red; and the enharmonic, since it is particularly fitting “for ravishing the mind in the contemplation of heavenly things,” could be reproduced in blue.
 

Turning his attention to the listener, Mersenne makes an error which is frequently made even today.  Mersenne assumed that music produced its impact on man in a process similar to painting.  But here he is mistaken, painting is a representation, but music is not -- it is a direct communication between its source and the listener.

Music is an imitation or representation, as is Poetry, Tragedy, or Painting...for it does with sounds or with the articulated voice what the Poet does with verses, the Comedian with gestures, and the Painter with light, shade, and colors.
 

Mersenne did recognize that to some degree taste is an individual matter.   This has more than ordinary significance, for in a series of treatises so highly dependent on mathematics, it is an admission that mathematics and science can not account for everything in music.  

Since the rules have been formulated only upon the different observations of the mixture of sounds, some of which have been more agreeable to those who formulated the rules than others were, it is free to those who are as capable, or more so, than they, to observe that which pleases them, since their ear is as good and as well trained, and since that which is offensive to some can be pleasing to others.  For the rules of harmony are not like those of geometry, which force the mind of all those who have common sense to adopt them.  They depend upon the ear and upon custom.
 

But Mersenne also recognizes that the listener’s preference can be influenced by experience.
If perchance someone finds it a little harsh in certain places, he will judge it quite good when his ear is accustomed to it.  The same thing will happen to him as to the disciples of Pythagoras who did not wish to approve of thirds and sixths until time and their use, based upon Reason, made them understand the excellence of these consonances, so that he will judge that the fourth is an excellent chord.
 

Next, Mersenne makes one very important point: one can only judge music by hearing it.  He reminds us that before the advent of recordings, persons heard much less music than we hear today.  Perhaps more than anything else this helps explain the emphasis on theory over practice in earlier periods, for they had to work from imagination rather than from direct, live experience.

If we wished to have all the pleasure which can result from music, it would be necessary to have all the ways of singing and make them appear one after the other, in order to judge how one surpassed the other.  For example, it would be necessary to have one or two madrigals or other Italian airs sung by a dozen fine Italian voices, as well as sarabandes by the Spanish, and courantes and airs by French; and then to have the best pieces of music written for instruments played by each of them....  Since, however, no book can furnish the practice of this music, and since it is not easy to encounter it, it is sufficient to show what our France has invented, or what it has added to music, or at least its attempts, which can only be praiseworthy, even though they have not attained perfection.
 

Mersenne assumed that “happy” songs should be more agreeable to the listener than sad ones.  But to his astonishment, he found the opposite was sometimes the case!  This led him to formulate the proposition, “To determine if chansons which are sad and languishing are more agreeable and pleasant than those which are gay.”
This proposition is not useless, for being well explained it will give us insight into the nature of man, and of music. It seems that one cannot doubt that gay chansons are not more agreeable than sad ones, since all men desire to rejoice and disperse sadness which ruins health and state of the body.

One sees that the Ballet airs, and the violins arouse men of their gaiety, derived from the quick movements, and high-pitched sounds, rather than those airs played on the lute, or bass viols, which are ordinarily more serious and languishing.

The trumpets are another proof of this when they use the first mode, which is the gayest of all, and arouses all sorts of emotion in men.  We know from experiences that the movements of heart and imagination follow the sounds and movements of the trumpet.

To which one can add that sounds, and rhythms of gay songs approach life, rather than the sad airs, since life consists of perpetual movement.  The vibrations of air which make the high sounds, and rhythmic movements which are quicker approach nearer this continuity than those which are serious, or weighty and slow sad songs.  They represent broken and dying life.  One experiences that gay songs are proper for dancing, and even those who have never learned to dance derive some pleasure from these chansons.  This does not happen in the case of sad airs, or lugubrious melodies, which are only proper for making their auditors weep and die, rather than for laughing or life.  These airs are composed of rhythms suitable for engendering sadness, and consequently for making the inactivity fall upon the limbs which cause them to become paralytic and incapable of movement.

Mersenne now offers the proposition: “The accent of which we speak here is an inflection or modification of the voice or the word with which we express the passions and the affections naturally or artificially.”  He finds this a natural expression in speech, but he is suspect of singing for through the study of the art of singing, singers may learn, like actors, to only imitate an emotion.

The difference of this definition is explained in the words with which we express, etc.  For nature itself teaches us which accents we must use to show and designate our passions and affections, which are expressed solely artificially with the simple word or with singing.  For the song and discourse depend upon art and instruction.  We cry, shout, and give certain accents to the voice and the words, without having learned to make them.  These accents of passion are common to men and animals, who cry differently to show their joy than to show their sorrow.
 

Mersenne now turns to the role of rhythm in the communication of emotions in music.  In the following proposition, the word “movement” is used to  refer to emotional character, not as a term to distinguish part of a larger form as we use the term today.

Rhythmics is an art which considers movements and which regulates their succession and their mixture to excite the passions and to maintain them, and to increase, decrease, or calm them.
 

He begins here a discussion of the application of the Greek rhythmic modes to composition.  His aim in his discussion under this proposition was apparently to justify and encourage the continuation of the ideas of Baif, which he discusses in another place.
   

This description contains the principal effects and the highest intent of rhythmics, whether we consider it speculatively, or insofar as practice is concerned.  For those who use it on drums and trumpets, in dances and ballets, in songs and in lines, etc., have no other intent than to please the listeners and the spectators, or to excite them to some passion or affection, either of joy or of sorrow, and of love or hatred, etc.  Thus fine poets, such as Virgil, use quick movements, represented by short syllables, by dactyls, anapests, and other similar feet, to give a similar impulse or a similar imagination to the reader or the listener....  It is certain that when these movements are well-regulated and arranged they have a great power over the mind or over the blood and the other humors, since some feel inclined to sing and dance in rhythm when they see this practice, even though they had no intention, and that just as we often yawn when seeing others yawn, we also find ourselves singing, leaping, or dancing without any preceding deliberation, which the imitative nature anticipates in several of its movements.  From this it is easy to conclude that he who gives beautiful movements to his airs and who expresses better for listeners the passion of the text, should be preferred to all the others.
 

Mersenne admits it is difficult to persuade composers to observe these, not only because they find the application of these modes result in tedious rhythms, but because they would prefer to write what comes to them solely from their imagination.

No doubt following the ideas of Baif and his 16th century Academy, Mersenne now discusses the Greek term, “rhythmopoeia,” which he defines as “the art of making beautiful movements on all kinds of subjects.”  
We have explained all these species of feet and of lines, so that it is only necessary to add to their properties, so that composers might use them and so that before beginning a fantasy or any other musical piece which can be imagined, they might know the movements which must be used, if they desire that their music make some impression upon the minds of the listeners....

For example, he should choose the genus and the mode of music so that if it is more appropriate to use the degrees of the diatonic [genus] and the Phrygian mode, he avoids the chromatic degrees and the pitches of the Lydian, and if the song should be made in the first or lowest pitches of the system, which are called by the Greeks hypatoides, he does not touch at all those in the middle, nor above, which they call mesoids and netoids, according to the passions which he wishes to excite....

After having chosen the melody, it is necessary to join to it the proper movement....

Secondly, we should choose the species of movement and times necessary to execute the required effect.  Since equal movement is suitable for minds which love tranquility and peace and which are favorable to repose and solitude, if we wish to induce this affection, or if we wish to maintain it, it is necessary to use the Dorian mode of the ancients and their hesychastic with spondaic movement, which admits all feet whose lowering is equal to the lifting....

When, however, we wish to change this affection to enter into more turbulent passion, it is necessary to use the Phrygian mode and the double movement and feet whose lowering or thesis is double the lifting or arsis....
 

In relating these ideas to instrumental music, Mersenne adds,

Those who are not tied down to words, however, and who are content to write branles and other species of fantasies and dances for ballets, can apparently use more kinds of movements, since they subject themselves neither to prose nor to verse.  If it is permitted to philosophize in this matter, we can say that the iamb is suitable for expressing choler, since it imitates the quickness and lightness of fire at its beginning, and it doubles its force in the second part of its movement, which is double the first which the Greeks make in lifting, as is that of the pyrrhic.  Practitioners call this iambic and trochaic movement ternary beat, although it is actually double.  Those who desire to pass beyond this to find the reason for the effects of each movement, foot, or line, can endeavor to know the movements of the passions, the blood, and the other humors, which ordinarily follow and accompany.  For it appears that there is no more powerful means for exciting the passions of listeners than to use the same times and movements which the same passions make use of in those who are touched by them.

Thirdly, we can pass from one genus of movement to another as well as from one mode to another....  It is good, however, to return to the first kind of movement before ending, just as we return to the mode....

Fourthly, we must choose good words to make good effects, and must use the vowels a and o several times when we wish to represent great and magnificent things, and the feminine e and the short i and u several times to express sorrowful, abject, and small things.  This is portrayed quite well by the word petite.

We should also choose words full of harsh consonances, such as r, to express troublesome things, and those which have more pleasant consonants, such as d, l, and z, to represent that which is pleasant and agreeable....

Beyond this focus on the communication of emotions, Mersenne found other important purposes in music.  First, of course, as a priest, an important purpose in music was to bring man to God.  In particular, Mersenne found in the strings, which never fail to sound when played, a metaphor for how man should respond always to the will of God.

For since there is no movement that does not lead the way to the first Motive Power, it is reasonable that the movements from which one receives so great contentment and whence one draws so great a harmony, lead us to that, of which Providence incessantly beats the measure of the harmony of the universe and governs the grand concert of everything, lest it be said in Eternity that the musicians were more stupid and irrational than the inanimate creatures....
 

Another purpose of music, which he mentions in a letter to the great Dutch mathematician and physicist, Huygens, is to offer delight.

Similarly airs are not made to excite anger, and some of the other passions, but to delight the minds of listeners, and sometimes carry them to devotion....  I do not want to deny that certain songs carefully joined to the text, cannot move one to pity, to compassion, to regret, and to other passions, but only that this is not their principal goal, but rather to delight, or even to fill knowledgeable listeners with admiration, which will make them investigate the causes of so signal an effect.
 

Mersenne only briefly mentions the important topic of dance and music,  making clear he lacked the personal experience to judge the validity of the medical claims in this regard.

Some believe that the ancients practiced certain well regulated dances, which cured men of certain maladies, when they were sick.  If one could put this art into practice, one would save great sums of money now used in medicine.  But we have no knowledge of the movements necessary to cure or to prevent sickness, and when we shall have, there would be few people who would be willing to undergo such a test.

.....

As for the perfection of these dances, it consists in perfecting the spirit and body, and putting them in the best possible condition.  The best perfection of nature consists in knowing and contemplating the works of nature; the movements of the stars, the elements, their greatness, light, and perfection, and to elevate one’s self, by means of them to the Author of the Universe, who is the great master of the Ballet which all creatures dance by well-regulated movements, and which ravish the sages and savants, and bring pleasure to the angels, and to all the blessed.
 

Finally, Mersenne also mentions as a purpose of music the concept of ethos of which the ancient Greeks were so enthusiastic.  In only one place does he suggest that he may have believed music can affect the manners of men.  This comes at the end of an interesting discussion in which he contends that since all voices are unique, it might be possible to create a phtongonomie or phoniscopie to identify individual voices.  While he does not further describe these terms he has invented, he adds that “the face and the voice are mirrors of the soul.” 
Mersenne also wonders why man was made with the ability to make only one sound at a time.
   He doubts that man would be able to accomplish anything he cannot do with one voice and concludes that God made it necessary for man to need another man to make harmony, “so that the harmony of voices might invite men to the harmony of manners.”
 

However, in a letter to Huygens, he privately confessed great doubt whether music can in fact have significant influence on the actions of man.

Now to begin this examination, it is first necessary to assume that music, and consequently airs, are made particularly and principally to charm the mind and ear and to make us pass our lives with a little sweetness among the bitter things encountered in it.  For to think that music serves to persuade us of the intention of the musician as perfectly as could a good orator, and that it has as much power to conduct us to virtue and to make us hate vice as much as the voice of a good preacher, even though the same things are sung as he recites in the pulpit, and to believe that singing can be used as easily for instruction as can speaking and lecturing, it is this that it is difficult for us to accept....
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