Accompanies the following power-point file:
https://yorkspace.library.yorku.ca/xmlui/handle/10315/41177 

[slide 1]
Towards an Autochthonous Understanding of Mesopotamian Tuning

About 10 years ago, I started to translate original documents that concern music in Mesopotamia, that is, ancient Iraq. 

A first step was to translate a pair of clay tablets that are decisive for understanding Mesopotamian tuning. 

[slide 2]
The cuneiform writing on these clay tablets might seem daunting. 
However, they had been translated before.

As well, the vocabulary of technical terms in these tablets was rather small. 

Moreover, with the help of authoritative syllabaries and lexica, it was quite straightforward to check previous translations and locate potentially problematic words.

[slide 3]
Some words were quite unproblematic. 

For example, Mesopotamian tablets described the 3rd and 4th strings from the front of a harp or lyre as thin and small. 
Implicitly, then, the 3rd and 4th strings from the back of the instrument would have been thicker and larger.

Acoustically, if a relatively thin or small string is plucked, its fundamental frequency is greater than the fundamental frequency of a relatively thick or large string. 
And psycho-acoustically a relatively thin or small string’s pitch is higher.
  
As a further non-problematic example, if a string on a harp or lyre is tightened, its fundamental frequency becomes greater, and the pitch it produces becomes higher. 

Conversely, if a string is loosened, its fundamental frequency decreases and its pitch becomes lower.

These are not culturally specific phenomena.

To be sure, in various cultures at various times, the metaphors people have employed to describe pitches and changes in pitch have differed. 

And individual people within the same cultural setting and the same period have differed in the acuity with which they have responded to differences and changes in pitch.

Nonetheless, terms they have used imply a linear ordering that European languages have conveyed by means of an opposition between higher and lower.
 
[slide 4]
Potentially more problematic is a binary opposition the Mesopotamian tablets specified between pairs of strings that span 4 or 5 strings. 

The Mesopotamian adjectives for this contrast were zakû and la-zakû, i.e., zakû and not zakû.

Employed in several contexts in Mesopotamian writings, zakû and la-zakû have been translated in several ways. 

Some of these ways seem to specify an unchanging state: for example, clear or cloudy.

Others convey a process: a change from one state to another.

[slide 5]
The tablets that deal with tuning only employ the terms zakû and la-zakû in contexts that involve tightening or loosening one string of a pair of strings. 

The general schema for this change comprises a particular tuning of a harp or lyre in which a particular pair of strings is la-zakû. 

The tablets say further that one of these strings is to be tightened or loosened so that the pair of strings becomes zakû and the instrument is in another tuning.

What, then, might be the acoustical and psycho-acoustical counterparts of zakû and la-zakû?

[slide 6]
The next slide illustrates in a very general way the kinds of sounds produced by a pair of strings in which one string is tightened, and what a Mesopotamian person would have heard.

In the illustrative audio, the fundamental frequency the lower string would produce is constant and its pitch remains the same. 

From the 1st to the 11th sounds, the upper tone’s fundamental frequency increases and its pitch rises.

In addition to the upper tone’s change in frequency and pitch, there is a change in the timbre or tone quality of the pair of tones.

[slide 7]
Psycho-acousticians have employed roughness and smoothness as a pair of metaphors to describe contrasts of timbre or tone quality that are audible in the sounds you just heard. 

As you listen again, you might also observe that an undulation or wavering of volume around the 6th of the 11 pairs of tones is quite audible.

Musical acoustics has established that the first 6 harmonics are most energetic for a plucked string. 

For pairs of such tones, roughness is minimal when their frequency ratios are close to certain values that correspond to pairs of these harmonics. 

As well, for ratios close to these values, pairs of tones are heard as undulating or wavering in loudness.  

How, then, can one describe the Mesopotamian tuning process from a Mesopotamian viewpoint? 

At first, a pair of plucked tones was heard as la-zakû, i.e., rough. 

When one string was tightened or loosened, such a pair was heard as smoother, i.e., more zakû, and around a certain frequency ratio, a Mesopotamian person would have heard undulating volume or complete smoothness.

[slide 8]
Here, then, are English-language definitions of the terms zakû and la-zakû as I believe they were understood in Mesopotamian tuning theory.

Thanks for your attention!
