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CHAPTER 1 
BARTHOLOMAE

1,1 Introduction
The main purpose of this dissertation Is to reanalyze 

the sound changes Involved In the development of Old Persian 
(OP) and Avestan (Av.) consonants within the framework of 
Generative Phonology. Through the application of the 
devices available In the generative approach to the attested 
historical data, I Intend to demonstrate the contribution 
of this theoretical framework to our understanding of the 
kinds of sound changes Involved. At the same time the data 
will act as a testing ground for some of the claims of the 
theory of Generative Phonology.

Part one of this study Is a historical survey of the 
most Important literature relevant to the development of 
Old Persian and Avestan consonants. In It I will show how 
various scholars have explained the development of these 
consonants from earlier sounds belonging to the successive 
stages of the Indo-European (IE) language.

This survey will begin with a comprehensive outline 
of Christian Bartholomae's major contributions to the study 
of the phonology of Old Iranian (OIr.) languages. For this 
I will choose his two works which appear In Grundrlss der



Iranlschftn Philologie, volume 1, edited by Geiger and Kuhn 
(I895-I9OI), namely# (a) "Vorgeschlchte der Iranlschen 
Sprachen" (1894) and (b) "Awestasprache und Altperslsch" 
(I895), The first study deals with the changes that Indo- 
European sounds undergo In their transition to the linguis­
tic stage which he calls "Urlranlsch," and which shall 
henceforth be referred to as Proto-Iranlan (PIr.), In the 
second study he describes Avestan and Old Persian, side by 
side, and shows how these two languages are derived from 
Proto-Iranlan, the stage of language development with which 
he ended the first study.

These two works by Barthoiomae are the first compre­
hensive studies to appear In the field of comparative 
Iranian linguistics. In them he synthesizes and Improves 
his own as well as other scholars* earlier studies In the 
field, expanding and at times revising such works as 
Brugmann*s Grundrlss der Verglelchenden Grammatlk der 
IndogeTmaniachen Sprachen (1886) and his own Handbuch der 
Altlranlschen Dlalekte (1883). Nearly all of the later 
studies In the field are related to. If not based on, 
Bartholomae's work.

In the present chapter I will discuss Bartholomae*s 
phonological description of the prehistory of Old Iranian 
languages according to the following outline#

1. Consonants from Proto-Indo-European (PIE) to



Proto-Indo-Iranlan (Pllr.).
2. Consonants from Proto-Indo-Iranlan to Proto- 

Iranlan.
3. Sandhl In Proto-Indo-Iranlan and Proto-Iranlan.

1,2 Prot o-Indo-European
"Vorgeschlchte der Iranlschen Sprachen," In which 

Barthoiomae describes the development of the Iranian lan­
guages, begins with the Indo-European language at the time 
when It was "disintegrating" and splitting Into different 
languages.  ̂ Barthoiomae Investigates and traces the various 
changes that occurred In the language to give rise to the 
Old Iranian languages (Avestan and Old Persian).

For the Indo-European language at the time of Its 
"disintegration," Bartholomae posits an Inventory of thirty- 
nine possible segments that can function or become consonan­
tal sounds. Included In this list are two kinds of sound 
units# (a) those that appear In a position without restric­
tion, e.g. b d £, etc. and (b) those whose occurrence Is 
conditioned by other sounds In their environment, e.g. k* &*, 
etc. This Inventory of PIE sounds Is established by 
Bartholomae on the basis of two considerations# (a) the 
acceptance of some fundamental sounds In Proto-Indo-European 
phonology, e.g. k t JB» @tc. and (b) sounds that come about 
as a result of the application of certain sound laws within



the Indo-European language, e.g. ^  0 etc. Some of 
these latter sounds, not all of them attested, can be con­
sidered as variants of the former ones. It is clear that 
Bartholomae*s Inventory of IE sounds consists of all the 
possible phonetic units which he could find In a synchronic 
description of the language.

Bartholomae*s thirty-nine IE phonetic segments form 
the basis for his study of the development of the later 
stages of the language, Including Proto-Indo-Iranlan, Proto- 
Iranlan, and so forth. He does not present a phonetic chart 
of the PIE sounds, nor does he give the number of the total 
IE segments. The number "thirty-nine" represents the sum of 
all the consonantal sounds that are mentioned In the course 
of his presentation under "Geschlchte der Laute." These 
sounds consist of two major groups, that Is, Gerauschlaute 
and Sonorlaute. Gerauschlaute^ are sounds that never func­
tion as syllabic nuclei. I.e., stops and fricatives. 
Sonorlaute are the sounds that can and do function as 
vocalic nuclei, that Is, nasals, liquids, and vowels.

Bartholomae discusses the sound changes first under 
the classes of obstruent emd non-obstruent sounds and then 
according to other kinds of sound changes, namely, Satz- 
phonetlk and Ablaut. Each Individual class of sound Is 
traced from the Proto-Indo-European basic form to the Proto- 
Iranlan stage. For Instance, he follows the development of



all the stops from Indo-European times, through Proto-Indo- 
Iranlan, to Old Indio or Proto-Iranlan. He then describes 
the development of fricatives, nasals, and so forth.
Although Bartholomae reconstructs the sound units belonging 
to the Proto-Indo-Iranlan and Proto-Iranlan stages, he does 
not do any actual reconstruction of words, stems, or suf­
fixes except for a few scattered examples.

This survey of Bartholomae*s work will deviate from 
his format. I will first show the development of the Pllr, 
sounds, class by class, according to the kind of change that 
occurred. Then In the same way I will trace the development 
of the Proto-Iranlan stage. In each stage of the language 
development I will try to preserve the order of the rules as 
presented by Bartholomae. There Is no explicit statement 
that his rules are always chronologically ordered, but In 
certain places the ordering Is obvious. The numbers 
assigned to each rule here do not have any chronological 
Implications* rather, they serve as easy points of reference.

1.2.1 Asslmllatory changes
The following sound changes are clearly asslmllatory 

In nature, all of which, according to Bartholomae, were 
operative In the Proto-Indo-European period. Rule (1), which 
accounts for the postulation of his palatal stop series, 
appears early In the description of PIE stops. Rules (2-5)



are added as an appendix to his description of the obstru­
ents. Although Bartholomae does not explicitly state when 
these rules apply in relation to the other sound changes, 
one can Infer from his examples that they must come early 
In the chronological order of rules. It Is for this reason 
that I state them at such an early point,

(1) Velar stops k kh g gh become palatal ^  ̂
when they appear before PIE 1 % f sounds.

(2) Voiceless obstruents become voiced when they 
occur before a voiced obstruent.

(3) Voiced obstruents become voiceless when they 
occur before a voiceless obstruent.

(4) In obstruent clusters an aspirate transfers Its 
aspiration to the right-most obstruent of the 
cluster, e.g.

Jgh + t (^) » pth £h + 8 — »  psh
(5) In obstruent clusters a voiced aspirate transfers 

Its aspiration to the right-most obstruent while 
simultaneously making It voiced.

^  + t ( ^ ) ---»• bdh bh + 8 y  bzh

This rule Is just the opposite of general rules (2) 
and (3) with respect to voicing. The application of rules 
(2-5) greatly changes the phonological structure of PIE mor­
phemes and words. On the one hand, distinct morphemes



become Identical, while on the other, single morphemes 
acquire variant forms according to their environments.
These changes are furthered still more by various analogical 
and leveling trends operating In the language over a long 
period of time. The result Is not only the presence of 
alternates for some forms, but the Impossibility of discov­
ering the underlying phonological form. For example, on the 
basis of the forms# Greek astemohls. Sanskrit stabhnatl. 
Greek stembo. Old High German stampfon. It is not clear 
which of the following Is the original IE form# IE *stembh 
or *stemb * trample.*

1,2.2 Obstruents

1.2.2.1 Stops
Proto-Indo-European at the time of Its "disintegra­

tion," as posited by Bartholomae, contains the following 
stops which remain unchanged In Proto-Indo-Iranlan.

Labials Dentals Palatals Velars

P t k* k
ph th k'h kh
b d g* g
bh dh g'h gh

This Inventory of four series of stops posited by 
Bartholomae for the Proto-Indo-Europeeui language differs
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from that postulated by other Indo-Europeanlsts In several 
ways. It does not, for Instance, Include the lablovelar 
series reconstructed by Brugmann and others. The absence of 
this series can perhaps be explained by assuming that the 
above chart represents a late stage of Proto-Indo-European, 
This Is, perhaps, what Bartholomae means when he states that 
his description accounts for the Indo-European language just 
before Its "disintegration" Into different dialects. How­
ever, It Is also possible that Bartholomae believed that 
Proto-Indo-European never had such a series of unitary 
lablo-velar stop sounds (see page 79 for further discus­
sion) .

A second point of difference Is the status of the 
palatal series. For Bartholomae, k * - s o u n d s 4  represent the 
allophones of the (velar) k-serles and occur only before 
IE ^  %  e 9 This was explained by rule (1). This limita­
tion on the environment of k*-sounds differentiates them 
from Brugmann*s palatal k-sounds. In all probability, these 
are comparable to the palatal stops that are produced by the 
so-called "secondary palatalization." I shall point out 
later that the postulation of these sounds for the Proto- 
Indo-European period Is not correct (see page l64ff. for fur­
ther discussion).

1.2.2.2 Fricatives



Bartholomae posits two groups of PIE fricatives 
which I call sibilant and nonslbllant.

1.2.2.2.1 Nonslbllants
Nonslbllant sounds Include#

Velar x xh y h
Palatal j

The velar x-sounds correspond to Brugmann*s palatal
stop k-serles, Hubschmann*s ki-serles and Plck*s palatal 
fricative S-serles. For Bartholomae the velar fricatives 
are the basic series of sounds which distinguish the two 
major dialect groups of the early Indo-European language 
family. In one group these velar fricatives change their 
manner of articulation to become velar stops (k-sounds), as 
In Latin centum# In the other group they change their places 
of articulation to become nonvelar sibilants, as In Av. 
satam. Sanskrit (Skt.) latam.

In positing velar fricatives Instead of the more 
accepted stop series, Bartholomae does not depart from basic 
assumptions about the common Indo-Europeem language which 
were accepted by his contemporaries. Brugm/nn, while posit­
ing the palatal stop S-serlcs, hypothesizes that at one 
point In the Proto-Indo-European period, a part of the speech 
community replaced fi-sounds with a non-stop series of sounds, 
perhaps velar fricatives. This simultaneous occurrence of
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stops and fricatives In proto-language Is also accepted by 
Bartholomae. In fact, In section 54 he explicitly acknowl­
edges this dialectal variation and holds It responsible for 
the alternation of k- and x-sounds In a number of words. 
Dialect mixture, according to him, has affected all the 
various stages of language development.

If the assumption of the co-exlstence of stops and 
fricatives In such an early stage Is accurate, one must 
also postulate an even more primitive, single series of 
sounds underlying them. Brugmann considers the stops to be 
this underlying series (cf. Brugmann, 1930ed., volume 11: 
543ff). Bartholomae avoids any discussion of the problem 
and simply posits the velar fricatives to be the underlying 
sounds responsible for the proto-language dialect differen­
tiation.

The PIE velar fricatives whose occurrences are not 
restricted undergo the following changes by Proto-Indo- 
Iranlan timesI

(6) Before stops %  and become dental s and z.^
(7) Before sibilants x and % are retained unchanged.
(8) Elsewhere, velars change Into palatal ^  sounds,

Bartholomae adds a palatal sound to the nonslbllant 
PIE fricatives on the basis of the distinction of Greek (Gk.)
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^  and  ̂ . He says that J can be Identified, morpheme 
Initially, before a voweli however,

(9) PIE J merges with the PIE % In Proto-Indo- 
Iranlan times.

1.2.2.2.2 Sibilants
Bartholomae admits that there Is no definitive agree­

ment about the number of PIE sibilants and that regardless 
of whether one posits one sound, s,, or two, a z, many prob­
lems still remain unsolved. He posits the following ten 
sibilants for the Proto-Indo-European language*

VI. Vd.
Unasp. Asp. Unasp. Asp.

G-sounds 0 - ^
s-sounds s sh z zh
s-sounds s %h z zh

IE 0 and % sounds are voiceless Interdental frica­
tives, and Bartholomae classifies them as sibilants. They 
do not have aspirated counterparts and appear as variants of 
t and d only when they appear before dental stops followed 
by a syllabic sound. Their appearance In Proto-Indo- 
European Is therefore the result of a synchronic rule which 
can roughly be symbolized as*
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(10)
PIE

t 0 / t(h)
» IE

d
» / d(h)

Jsyllabic]

Bartholomae bases his IE s-sounds on a two-way com­
parison of Pllr. xs^ (Ir. |) with the Gk. (Iç ) ks and ( KX) 
let. This s-sound, which he considers a dental, occurs only 
after PIE velar consonants and corresponds to Brugmann*s 
^ ^  (Jll (of. Brugmann, 1904i207).

The basic PIE s and z are reconstructed, even though 
z Is rare before syllables. Bartholomae Is forced to recon­
struct the aspirated sibilants _sh ^  ^  2h (all dental) on 
the basis of synchronic rules (4) and (5)i which are opera­
tive In the Proto-Indo-European period, even though he can­
not attest the occurrence of some of them, for example, 
sh.

Bartholomae*s ten PIE sibilants undergo only one 
change In Proto-Indo-Iranlan:

(11) ^-sounds become S-sounds when they occur after 
ĵ - and u-vowels, liquids, and velars. Elsewhere 
they remain unchanged.

Bartholomae*s phonetic description of ^-7 and S- 
sounds Is not clear. He describes them as dental In con­
trast to Interdental 0 and J,, as well as In contrast to the 
palatal ^-sounds of the later Proto-Indo-Iranlan stage. In
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spite of his difficulty In establishing the phonetic dis­
tinction between s and _s, he maintains that they represent 
two different sounds etymologlcally,

1.2,3 Nonobstruents
PIE sounds that can function as vocalic nuclei In a

syllable are liquids, nasals, and vowels. The members of
these classes can function both as consonantal and as
vocalic units, with the exception of the a-vowels. That Is,
the nasals m n S the liquids r JL, and the glides w (l
u) correspond to the long or short vowels m n fî n , r 1, andA  A  0. 21 j  .2
1 u. Since this study Is only concerned with consonants, I 
will not discuss the a-vowels which function solely as 
vowels.

1,2.3-1 Liquids
Proto-Indo-European has two liquids, 1 and r, which

function both as syllables and as consonants. As syllables
they appear long and short. I.e. r ̂  ̂  I.

(12) PIE 1 and r merge into r.

This merger happened early, but because of the later con­
tacts of Indo-Iranlan with non-Indo-Iranlan languages, Indo- 
Iranians borrowed words containing the PIE 1. Thus the 
Proto-Indo-Iranlan language possesses an r corresponding to 
the PIE r and 1, and an 1 corresponding to the PIE 1. In
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spite of this description of the development of PIE 1 and r, 
Bartholomae (In section 56.4 and In his list of sounds, 
pages 45-47) assigns to Proto-Indo-Iranlan only r r J as 
liquid sounds,

1.2.3.2 Nasals
Nasals also function both as syllables and as conso­

nants. There are four different nasals which correspond to 
the four points of articulation of the obstruents, m n  Kr|, 
Before stops and fricatives, only homorganlc nasals appear. 
The n and ̂  are etymologlcally the same; and while n appears 
before palatals (k-sounds), appears before velars. Nasals 
In their function as consonants remain unchanged In Proto- 
Indo-Iranlan, except!

(13) Before sibilants only n appears, (ns for »ms).

In their function as syllables, nasals appear both short 
and long (g ç, and so forth),

(14) PIE long and short syllabic nasals become Pllr.
5 and a respectively.

1.2.3.3 Vowels
Bartholomae divides the PIE vowels Into two groups * 

(a) and u-vowels and (b) a-vowels and 9 which Is etymo­
loglcally related to a.
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a, PIE and u-vowels, like nasals, function as 
syllables as well as consonants. As syllables 
they appear long and short. The and u-vowels 
function as consonants when they occur before 
syllables and also as the second component of 
true diphthongs. Hereafter I transcribe the 
latter as % and w,

b. The a-vowels and 3 function without exception as 
syllables. Since I am not concerned with the 
development of the IE vowels, the a-vowels will 
not be discussed any further.

The PIE 1- and u-vowels are generally retained unchanged In
Proto-Indo-Iranlan.

1.2.4 Summary of the changes

In this section (pages 16-1?) I will tabulate within
semiphonetic charts the PIE sounds and the Pllr. sounds 
resulting from the operation of the above diachronic sound 
changes. A comparison of PIE and Pllr. sound systems will 
reveal the following differences;

a. Pour new palatal fricatives appear In Proto-Indo- 
Iranlan. They are the result of the operation of 
rule (8) on the velar fricatives. I.e. ^-sounds.

b. The following PIE consonants do not appear In 
Proto-Indo-Iranlan due to the operation of
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CHART 1
INDO-EUROPEAN PHONETIC CHART 

RELEVANT SOUNDS ABSTRACTED FROM BARTHOLOMAE
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CHART 2
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certain rulesi
1. PIE voiced palatal fricative J merges with 

the PIE 2 sound (rule 9). 
ii. The syllabic nasals both short and long are 

replaced by a and a (rule 14). 
iii. 1 ^ 1  merge with r £ (rule 12).

The rest of the PIE sound segments remain the same 
in Proto-Indo-Iranian. There is, then, altogether a loss 
of eight sound segments between Proto-Indo-European and 
Proto-Indo-Iranian. The number of nonobstruent sounds 
which have syllabic counterparts is now limited to r 2 Z*
The fricative class of sounds acquires a palatal series and 
constitutes the fifth series of sounds, i.e. s-sounds.

1.3 Proto-Indo-Iranian

The Proto-Indo-Iranian language is a hypothetical 
construct. The phonological system that is postulated for 
it is the result of the application of the fourteen rules 
described in the previous sections. Indo-Europeauiists have 
reconstructed this stage because from this point in the 
history of the language one can show the separate develop­
ment of the Indie and Iranian languages. For Bartholomae 
Proto-Indo-Iranian seems to have many characteristics of a 
real language. For instance, he posits a detailed inventory
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of sounds as well as certain phonological sandhi rules 
dealing with sounds occurring in the environment of mor­
pheme boundaries,

Proto-Indo-Iranian undergoes further changes and, 
according to the types of change, gives rise to different 
language groups. Certain types of sound changes lead to 
that linguistic form called Indie and certain other types 
of sound changes produce the language called Iranian. 
Bartholomae describes the development of Indie sounds along 
with those of Proto-Iranian. However, in the following 
sections only those sound changes that lead to the appear­
ance of Proto-Iranian will be discussed.

1.3.1 Obstruents

1.3*1.1 Stops
The Pllr. stops undergo the following changes by 

Proto-Iranian times 1

(15) Pllr. aspirated voiceless stopa^ £h ^  k*h kh, 
change toi
a) PIr. voiceless fricatives, f © | x, except
b) after sibilants and nasals where they lose 

their aspiration and become PIr. jg t g, k.
(16) Pllr. aspirated voiced stops, ^  ^  £h# lose

their aspiration and become PIr. b d Jf g.
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(17) Pllr. unaspirated voiced stops, b d fi» '^hen 
they occur before a Pllr. sibilant, become PIr. 
voiced fricatives v^ z (instead of ̂ ) £. Other­
wise they remain unchanged.

(18) Pllr. unaspirated voiceless stops, £  t k̂ . k 
change to PIr. voiceless spirants, f 9 Ï x, 
except before syllables or after a sibilant 
where they remain unchanged.

The exceptions to rules (15) through (18) involve 
the behavior of t-sounds and k*-sounds.

(19) Pllr. t-sounds become s (rather than 9) when 
they occur before IE k*- and g-sounds.

(20) Pllr. palatal stops, kj, k*h g* g 'h,become*
a) affricates X Jf where in the other series 

stops are found, and
b) fricatives s J  where in the other series 

fricatives appear.

It should be noted that according to rule (1), PIE 
palatal stops could appear only before PIE Z 1 % .Ê f * Rule
(20) can derive the PIr. s from Pllr. ^  only before %  and 
from k*h before 1 T  e g if not preceded by Pllr. sibilants. 
It is obvious that the distribution of PIr. % and 6 from the 
palatal stop k*-series is very limited.
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It is also known that PIr, % as a reflex of the PIE 
or Pllr. k*-sound can appear only before JC 1 T e ê and PIr. 
k as a reflex of PIE or Pllr. k appears everywhere else. 
However, Bartholomae points out that because of some type 
of sound leveling, which he does not explain, there is an 
alternation between k and ^ in Proto-Iranian which favors 
the appearance of the %-sound.

One should also note the tremendous amount of alter­
nation between the different kinds of stops due to the 
application of rules (2-5).

1.3.1.2 Fricatives
Proto-Indo-Iranian has a larger number cf fricatives 

than Proto-Indo-European. Keeping in line with Bartholo­
mae *s classification of the fricatives, velar nonsibilants 
and sibilants will be discussed.

1.3.1.2.1 Nonsibilants

(21) Pllr. velar x-sounds are lost in Proto-Iranian.

The only environment in which x-sounds appear in Proto-Indo- 
Iranian is before sibilants.

(22) Pllr. palatal ^-sounds lose their aspiration and 
are reduced to PIr. t and i,

(23) The resulting PIr. É change toi
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a) % and z after labials,
b) but merge to g when occurring before n, and
c) elsewhere they become g and z.

1.3 .1.2.2 Sibilants
The Pllr. sibilants, all of which are reflexes of 

PIE sibilants, undergo the following changes in reaching 
the Proto-Iranian stages

(24) Pllr. 9 and % become PIr. g and z.

These 9 and % sounds,whose occurrence is limited to places 
before PIE -t(h) and -d(h). are transmitted unchanged from 
Indo-European to Proto-Indo-Iranian.

(25) Pllr. g-sounds and g-sounds lose their aspira­
tion and become PIr. g z and g z respectively.^^

(26) Pllr. dental g-soundsl2 become PIr. g-sounds 
when occurring between a velar and an r. ^ 
Otherwise they remain the same.

(27) Pllr. g-sounds change to PIr. ^-sounds when 
they occur after g and b.

(28) Pllr. g-sounds remain unchanged when appearing 
before a voiceless stop or n or after t and d.

(29) Elsewhere Pllr. g-sounds change to PIr. h.

There are a few other changes in sibilants which occur after
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the above changes have taken place

(30) The g from rule (2?) later changes to g when 
It occurs between f^^ and r,

(31) Pllr. z changes to PIr. g when It occurs 
before n.

Bartholomae*s specification of rule (28) seems to 
be correct only for the voiceless g member of the g-sounds 
because z does not appear before n. The reason for the 
absence of PIr. zn cluster is explained by rule (3I) which 
changes it to gn. Nevertheless, he has a footnote to this 
rule in which he states that PIS gh is not at all attested 
while z and zh occur only in the environment of voiced 
sounds.

In spite of elaborate systems of sibilants, 
Bartholomae clearly shows his acceptance of the widely held 
view that Proto-Indo-European had only one sibilant g with 
a voiced conditional variant g. This interpretation of 
Bartholomae is supported by the fact that his treatment of 
the PIE z sound is not complete. He does not give an equiv­
alent of rule (29) for PIE g, and the readers are left to 
wonder whether g becomes h or something else.

1*3.1.3 Consonant cluster simplification

1.3.1.3.1 Stops
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Very early In Proto-language, according to Barthol­
omae, stops in strong^5 clusters were lost. The examples 
that he provides demonstrate only the loss of t d 
Here we shall take Bartholomae*a general statement and 
restate it in the following rule.

(32) A stop in a cluster of three or more 
consonants is lost.
PIE neptsu Pllr. napsu GAv. nafsu 'with the 

grandson* cf. LAv. napto 'grandson*
PIE -pstn- Pllr. -psn- LAv. ar^dvaf^nya 

'high-breasted* cf. LAv. f^tSma 'breast*
PIE -sth+t -stth LAv. -starem 'to war*
PIE -sktim GAv. astim * follower* 

cf. GAv. Sskaitim 
PIE -zdn- Pllr. -zn- GAv. asnS^ 'from near* 

cf. LAv. nazdyo 'nearer*

1.3.1.3.2 Fricatives
PIE fricatives in clusters with other fricatives and 

consonants are lost as the language changes. Bartholomae 
has lumped all of these losses together and presented them 
in the following manneri

(33) PIE 83 and gs clusters appear in Proto-Iranian 
respectively as g and
PIE es-si PIr. asl Av. ahl 'you (sg.) are*
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J.
PIE aijïhes-su ^ Pllr. agzhesu ̂  Av. azahu 

•in need*
PIE us-sih- } IE -usxh- ) Av. usatlm

(34) PIE 8 z are lost In Proto-Indo-Iranlan before 
the x-sound.

Bartholomae claims that the change takes place In this 
manner: sx ) s|^ ÉÉ ) PHr. g. This loss makes it
impossible to decide with complete certainty whether a word 
initial Pllr. g represents sx or x. The same is also true 
for xsxh clusters.

PIE sxuptis } LAv. suptim 
cf. Skt. suptiS 

PIE sisxhidiet^ LAv. hisiïyât 
cf. Skt, chin 

PIE z^hust ) GAv. zazantl 
cf. Skt. sahwSn 

PIE prxsxheti ̂  LAv. p » r a s a i t i O P  aparsam

(35) Pllr. xX and Jz are reduced to 1 and ^  when 
occurring before g-sounds.
PIE prexïto-^ Pllr. prasta ) GAv. fraïta

PIE texstom Pllr. tastam LAv. tamtam
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PIE -y^dh- *tuar^fdhuam ^  GAv. Ovarozdûn

The above losses of consonants are also described by 
Reichelt (1909:82). Although he rearranges the order of 
presentation according to chronological considerations, 
his description illustrates the types of inadequacies that 
are characteristic of Bartholomae (1894) and other philolo­
gists. They postulate each of the above as sound changes 
independent of the rules given for individual sounds. Rule
(35) is not a new sound change. It is the result of the 
application of general sound changes described earlier by 
both Reichelt and Bartholomae. I represented them by rules
(7) and (21). The clusters to which rule (34) applies have 
also been subject to other earlier sound changes: sx(hl
is changed to 3s(h) by rule (8), to ss by rule (22), and to 
ss by rule (23c). Thus the result of these changes makes 
the PIE sx(h) resemble the input of rule (33) above. Only in 
rule (33) do we see a real loss of a sibilant which has not 
been treated elsewhere in Bartholomae*s and Reichelt*8 stud­
ies. To make this loss more precise, we shall reinterpret it.

(36) In a cluster of two sibilants, the second 
sibilant is lost, i.e. Ig

This rule, which is very tentative^ accounts for the examples 
under (33) as well as the result of operation of our rules
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(8), (22), and (23o), I.e. sx and xsx(h) clusters.

1.3.2 Nonobstruents

1.3.2.1 Liquids
Bartholomae states that Proto-Indo-Iranian has only 

one liquid, r, because of the merger of PIE r and 1, and 
that later 1 comes into Indo-Iranian languages by borrowing 
from non-Indo-Iranian languages of the Indo-European family. 
In his explanation of the development of the liquids into 
Iranian, he claims that while the New and Middle Iranian 
languages have two liquids, 1 and r, Old Iranian languages 
have only one, i.e., r. He also cites the possibility of 
Indo-Iranian retaining the i  in different dialects through­
out language development. Nevertheless, he goes on to 
posit only Pllr. r ç r. In Proto-Iranian, r remains
unchanged, but and ç undergo the following changes:

(37) Pllr. Ç becomes PIr. a before r.
(38) Pllr. f becomes PIr. ar.

1.3•2.2 Nasals
The Pllr. nasals are limited to a small number of 

consonantal elements. Bartholomae states that new nasalized 
elements are developed in Iranian as well as in Indie. The 
changes of Pllr. nasals include the following:

(39) Pllr. K becomes PIr. n.
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(40) Pllr. syllables plus nasal consonants before a 
fricative change into corresponding nasalized 
syllables while the nasal consonants drop out, 
i.e. a i u r, etc. become PIr. a i % 3%, etc.

mmrn mm ^m mm

This means that perhaps the nasals, after nasalizing the syl­
lables, drop out and leave behind only nasalized syllables.

1.3.2.j Vowels
Pllr. syllables remain unchanged in Proto-Iranian

except for the following changes in w (< PIE u).

(41) Pllr. w becomes p or b when it occurs after 
Iranian s or z which are derived from Pllr.

sounds.
(42) Pllr. w drops out after Iranian f and b which 

are derived from Pllr. g jgh b b^.

1.4 Sandhi
Bartholomae•s "Geschichte der Laute" ends with a 

somewhat detailed description of a phonological process he 
calls Sfttzphonetik or Sandhi. This involves sound changes 
that occur across morpheme and word boundaries. Many of 
these changes have already been described before, but there 
are some new rules in the Proto-Indo-European, Proto-Indo- 
Iranian, and Proto-Iranian stages whose effects are related 
directly to the different Iranian languages. Prom the 
standpoint of the sound inventories for each stage, these
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changes produce only two new sounds, t and by Proto- 
Iranian times (see rules 52 and 56).

Bartholomae*8 major sandhi rules are enumerated 
below, as well as a few additional rules that I believe 
should have been classified in this section.

1,4,1 Prot o-Indo-European
PIE sandhi*s effects on Iranian languages are 

represented by the following*

(43) PIE g is lost when it is added to a final 
s or
PIE keis+s y *keis ̂  coi% *thou promisest*

This rule involves a possible assimilation as well as a 
loss of one of two identical segments (for further discus­
sion see page I95 ).

(44) A stop or an g-sound is lost when appearing 
sentence initially before a stop.

This rule was posited or the simultaneous occurrence of
IdLAv, tu^rvo and axtu^rlm. GAv. tS and P^tS, and LAv. Pita.

(45) PIE obstruent (clusters) becomes voiceless 
sentence finally (cf. rules 2 and 3)»
PIE dhruks ) LAv. drux% *demon* while PIE 

dhugh-fes ̂  LAv. drujo.
(46) A PIE nonobstruent becomes#
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a) a consonant when preceded by a consonant 
and followed by a syllabic, and

b) a syllabic and a related consonant when 
followed by a cluster of two consonants.

(4?) PIE nonobstruents are lost when preceded by long 
vowels in a closed syllable.

The result of the partial operation of rule (4?) is ex­
plained in the sections dealing with the nasals and liquids 
(of. 1.2.3.2 and 1.3.2.1). The environment in which this 
general rule operates is not very clear. It might have been 
operative in Proto-Indo-Iranian times.

1.4.2 Proto-Indo-Iranian
The above IE sound change continues to operate 

throughout the development of Proto-Indo—Iranian. The only 
new sound changes have to do with morpheme final units.

(48 ) Pllr. t is lost after n.
PIE bheront >LAv. bar^n 'they carry*

(49) Pinal Pllr. s is lost after syllabic a and 
before a voiced sound. (This loss is accom­
panied by some compensatory changes in the 
syllabic a.)
LAv. yo n5 daSa 1 Skt. yc no dadhau 
LAv. yas(d)tei GAv, yastSm 1 Skt. yas te.
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/ j  yas tarn.

The number of consonants that are found word finally 
In Proto-Indo-Iranlan Is very small. They are:

(50) Consonants; r m n t g (9 )̂ ^
{51) Clusters of two or three consonants each having 

as their final unit g» g» or t .

The absence of the other Pllr. consonants perhaps seemed to 
Bartholomae to be a matter of phonetic structure of words,
(phonotactics), and for this reason it could be assumed he 
did not mention this fact in the Pllr. sandhi rules.

1.4.3 Proto-Iranian
Bartholomae postulates a number of sandhi rules for 

the Proto-Iranian language. Among the most important of 
these are as follows#

(52) PIr. word initial h (< PIE *g) is lost when 
followed by m or r.
LAv. mahi t Skt. smasi *we are*
LAv. ru%i # OP rautah » Skt. srotas * river*

(53) PIr. initial cluster dw (< PIE dhu du) becomes b. 
LAv. ba # Skt. due *two*

(54) PIr. initial cluster hw (< Pllr. gw) becomes gJJ 
(labialized voiceless velar). This sound
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later changes to f In Old Persian.

Solely on the basis of this f , Bartholomae posits for 
Proto-Iranian a xJJ sound coexistent with the cluster hw.
It is comparable to Lt. f in formus. Skt. gharmas. which 
can be traced through x^ and kh from gh.

(5 5 ) PIr. sentence initial sg (<PIIr. sg shy) and 
jy (< PIE kg khg) lose their g.
LAv. saeno 1 Skt. syenas * eagle*
LAv. samahe * Skt. syamas *black*

In Proto-Iranian, where the common Indo-Iranian 
final consonants seem to be preserved very closely, only a 
few changes are found.

(56 ) Pinal _t becomes fricative t in Proto-Iranian.

This fricative %  is different from PIr. 0. In Avestan one 
finds a special sign for this ( tf), which phonetically is 
described as representing both a voiced and voiceless frica­
tive very similar to Av. 0 and Ï. The status of this PIr.
t is not very clear. While it is not listed in the columns 
of correspondances (Bartholomae, 1894*45-4?) to demonstrate 
its exact origin, it is listed in the inventory of PIr. 
sounds under the label sibilant along with 9 (Bartholomae, 
1894*47-48). Its occurrence is limited to final position.
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Examples*
Av. barat *he carries*, staot *he praised*
Skt. bha'rat *he carries*, staut *he praised*.

The changes of consonant clusters in Proto-Iranian 
are few.

(5 7 ) Pinal t was lost after an s preceded by a vowel.
Pllr. *Sst >  LAv. Ss *he was*

(5 8 ) Pinal g was lost after an n preceded by a vowel.
Pllr. *dans >  LAv. ding 'houses*
Pllr. *ySns y  GAv. ySng LAv. ya 'which*

1.5 Summary
In this section I will summarize the major sour 

changes that, according to Bartholomae, affected the Pllr. 
sounds to produce PIr. sounds. I will present an inventory 
of the PIr. sounds in a semiphonetic chart similar to those 
for Proto-Indo-European and Proto-Indo-Iranian. A compari­
son of this PIr. consonant chart with the chart of the 
previous stage of the language, that is, Proto-Indo-Iranian 
(page 17), will reveal the following changes*

a. Changes in the manner of articulation*
1. Pllr. aspirated obstruents lose their aspira­

tion and in Proto-Iranian become either sim­
ple obstruents or fricatives*
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CHART 3
PROTO-IRANIAN PHONETIC CHART 

RELEVANT SOUNDS ABSTRACTED PROM BARTHOLOMAE

Labial
Inter- Pala-
dental Dental tal

Velar
Lab.

0 S VI. Pb t
s o
t p Vd. b
r s
u
e P VI. f
n r
t 1
s c Vd. V

a
t
1
V
e
8

S Nasals m
o
n
o Resonants w
r
a
n Syl. Nas. %t
a

Vow. u

0 t Vs s

z z

n

?c

VC

s

g



35

Pllr. ph th kh bh dh gh
A A A A A APIr. P f t f k X b V d z « y

Pllr. sh sh zh zh in xh
1 I L 1 L 1PIr. s S z z É 0

11. Pllr. palatal stops become either affricates 
or fricatives*
Pllr. k* k*h g* g*h
PIr. ^ y

Bartholomae does not Include the logical counter- 
part of g (I.e. z) because of the absence of 
attested forms.

111. Pllr. dental g changes to what I call a
resonant h. When this h appears before a w, 
It changes to a labialized voiceless velar 
fricative x*.
Pllr. g 'y PIr. h

PIr. hw ^  PIr.
Iv. In certain environments Pllr. syllables 

become nasalized.
Pllr. r 1 u

t I IPIr. r 1 u®| C L
b. Changes In place of articulation*

1. Pllr. voiced Interdental fricative ̂  becomes
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dental*
Pllr. ^  'y PIr. z

11. Pllr. palatal nasal becomes dental*
Pllr. ^  y  PIr. n

111. Pllr. voiced palatal fricative z becomes 
dental while losing Its voicing*

^ VPllr. z ^  PIr. a

This Inventory of PIr. consonants differs from those 
of other scholars. In part these differences are due to 
the fact that Bartholomae traces the development of the 
phonetic reflexes of the PIE sounds, while other scholars 
employ other methodology. The exact nature of these dif­
ferences between Bartholomae and his competitors will be 
discussed as I later survey these other treatments of the 
subject matter.



CHAPTER 1 
FOOTNOTES

^For the sake of clarity, I will refer to this stage 
of the language as Proto-Indo-European since Bartholomae 
seems to consider It as a unified language.

^Bartholomae*s definition of Gerauschlaute conforms 
to that of "obstruent" of the generative phonologlsts. In 
this study the term "obstruent" Is used In distinction to 
"consonant ," which includes all sounds that function as 
consonants, namely segments with the following specifIca- 
tIons I [^obstruent, ^consonantal].

3ln the transcription used here, g will be used as a 
consonantal sound traditionally transcribed with

^In this study the terms "k-sounds" and "k-series" 
are used Interchangeably for the purpose of referring to the 
class of k kh £ jpjh sounds. The same convention holds for 
other sounds, that is, "s-sounds" refer to g sh z zh, "g- 
sounds"refer to g gh b and so forth. ”* ”

"^Bartholomae refers to PIS g-sounds as dental sibi­
lants, the same phonetic term with which he characterizes 
the PIE g-sounds. Except for the Implicit etymological 
factors, he does not explain why such Identical phonetic 
sounds are symbolized differently. The absence of phonetic 
differentiating criteria for PIE g- and S-sounds makes 
Bartholomae*s description confusing.

^In this study, reconstructed forms that are Identi­
fied by a preceding title Indicating the linguistic stage 
will not be marked by an asterisk (*).

7ln accordance with the convention stated In footnote 
4, g- and g-sounds represent the four different members of 
each particular class.

®Even though 1 was borrowed Into Proto-Indo-Iranlan, 
Bartholomae does not” lnclude It In his list of Pllr. sounds.

9one major deviation of this study from the tradl-

37
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tlonal practice of Iranlsts Is the modernization of the 
symbols for the labial fricative v (a counterpart of f) and 
the labial semivowel w. In the literature, the former Is 
symbolized as w and the latter as v, a practice which Is 
unfamiliar to â student of general linguistics,

^®The environment In which É and t (from PIE g- 
sounds) could appear at this stage” excludes places before, 
sibilants (rule 8) and before stops (rule 6). But s and z 
could occur only before nonobstruents— 1.e. vowels, liquids, 
nasals, and glides— and before pauses. Other PIr. £  and z 
sounds are derived from PIE k-sounds through rule (20).

Bartholomae describes the loss of aspiration for 
¥-sound in a separate statement from that for the s-sound. 
Here they are described together. The subsequent changes 
of sibilants depend upon the application of rule (25).

12s-sounds and ^-sounds henceforth refer to the out­
put of rule (25), namely, s z and £ £, The same Is true 
for all series that lose their aspiration.

13PIE sounds appear only after PIE k- and x-serlesi 
thus the s from PIE £ (rule 26) has a very limited distribu­
tion. ”

^^hls PIr. £, according to rule (27), can only
appear after g and b. In order for rule (30) to operate,
2 and b must change”to f, perhaps by rules (3) and (15).

1^Bartholomae*s term "strong consonant cluster" Is 
replaced In Reichelt*s Awestlsches Blementarbuch by 
"clusters of three or more consonants."

l^Relchelt (1909*36) adds ^  to this list while 
omitting examples for k.

17ln Individual languages— perhaps with the exception 
of Old Persian which could have an r— the Pllr. r corre­
sponds to short vowel plus r (v+r) *̂ or an g  plus^ a short
vowel (r+v).

^®The abbreviations used here have the following 
values* Av. ■ Avestan, GAv. = Gatha Avestan, and LAv. »
Late Avestan (cf. Chapter Two, section 1).

19The q stands for a hypothetical sound. Intermediate 
between s and”  h, and which la lost In Proto-Iranlan. The q 
will be excluded from our discussion because Bartholomae*s ” 
description of it Is unclear. He does not list it either In



39

his columns of correspondences as a Proto-Iranlan unit or 
In his Inventory of PIr. sounds. In terms of this study, 
the exclusion of q will have no consequence.



CHAPTER 2 
BARTHOLOMAE CONTINUED

2.1 Introduction
In "Awestasprache und Altperslsch," his second study 

In Grundrlss der Iranlschen Philologie. Bartholomae presents 
parallel descriptions of Avestan and Old Persian as direct 
descendents of Urlranlsh. the stage of language development 
with which he concludes his first study.

Avestan Is the language of the Avesta, the holy books 
of the Zoroastrlans. It shows two distinct stages of devel­
opment. The most ancient part Is written In the so-called 
"Gatha Avestan" language. This part Includes the seventeen 
songs, the "Yasna Haptanghaltl," believed to be composed by 
Zarathustra, and some holy prayers. The less ancient part 
Is written In the so-called "Young Avestan" language. This 
part of the Avesta Includes writings which come to us from 
various later times and places.̂

Old Persian refers to the language of the cuneiform 
Inscriptions of the Achaemenlans. They are usually accom­
panied by Elamite and Akkadian translations. Some of the 
Old Persian Inscriptions of Darius I and Xerxes I also show 
some elements borrowed from Median.

A major task of any scholar dealing with written

40
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records of a language no longer spoken Is to assign correct 
phonological values to the observably different written sym­
bols. The extent of his accuracy In this task determines 
the degree of correctness of any phonological description 
of the language as It was once actually spoken. The stu y 
of any written records Involves at least two basic ques­
tions i (a) How systematically did the writing system repre­
sent the sound system of the language? and (b) How can the 
relationship between the available written records and the 
phonological system of the language It represents be dis­

covered by the linguist?^

2.2 W-ritlng system
B a r t h o l o m a e  In h i s  s t u d y  - A w e s t a s p r a c h e  u n d  Alt-

perslsch" deals with two different types of writing systems.
The Avestan writing system has forty-nine letters and three
ligatures. These characters which are employed In both
Gatha and Late Avestan are written from right to left and
Include fourteen vowel signs and thirty-eight consonan

signs.
The Old Persian inscriptions are in cuneiform. The 

script includes thlrty-slx characters, three of which repre­
sent the vowels 1 u a and the rest, syllables, that Is. com-
blnatlons of a consonant plus a vowel.

While Bartholomae emphasizes the Importance of the
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correct understanding of the writing systems of Avestan and 
Old Persian, he indicates that much is unknown about Old 
Persian writing because of the limited number of texts avail­
able. When the text is obscure or when multiple interpre­
tations are possible, Bartholomae determines the phonologi­
cal transliteration of words with the aid of grammatical 
and etymological clues.

Bartholomae*s main goal in this study is to describe 
the changes that affected the sounds and forms of the Proto- 
Iranian linguistic data which he postulated in the previous 
study and which developed into Avestan and Old Persian. In 
this survey I will deal only with the consonants, avoiding 
discussion of orthography as much as possible.

2*3 Avestan and Old Persian consonants
Bartholomae*s description of the sound changes with 

which this study is concerned deals only with the changes 
that affected the Proto-Iranian reflexes of PIE and Pllr. 
sounds. It does not deal with the PIr. sounds which appear 
unchanged in Old Persian and Avestan. In this chapter the 
rules will conform to Bartholomae*s format, but the examples 
are taken from a variety of sources. They are arranged in 
such a way in order to illustrate all the earlier sources 
from which OP and Av. sounds are derived. For this reason, 
each group of examples will be identified, whenever possible.



43

by two series of rules. Each series is marked first by the 
number of the chapter in which the change is described 
which is then followed by the number of the rule which 
describes the change in that chapter. For example, "1(12, 
15b)" means "Chapter One, rules (12) and (15b)" and "2(lb,
5ac)" means "Chapter Two, rules (lb), (5a), and (5c),"

In many instances the PIr. sounds have more than one 
reflex in Avestan, one in Gatha Avestan and one in Late 
Avestan. Considering that the magnitude of the difference 
between Gatha Avestan and Late Avestan is comparable to 
that between Avestan and Old Persian, it is unclear why 
Bartholomae does not posit three descendent languages—
Gatha Avestan, Late Avestan, and Old Persian— from Proto- 
Iranian, rather than the two--Avestan and Old Persian. 
Furthermore, If Late Avestan is of more recent origin, one 
would presume that it might be derived from the older Gatha 
Avestan. But Bartholomae does not draw this conclusion. In 
fact, his rules, as will be seen shortly derive Late Avestan 
and Gatha Avestan (wherever they are different) directly 
from Proto-Iranian just as they do Old Persian. The survey 
in the following sections, however, does not deviate from 
Bartholomae*s study.

In the description, the examples following each class 
of sounds are presented in order to demonstrate the changes 
that each consonantal sound has undergone between Proto-Indo*
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European and the particular language. The correctness of 
the vowels is not vouched for and the length is not marked 
at all.

2.3.1 Stops and affricates
PIr. stops and affricates are reflexes of PIE and 

Pllr. aspirated and unaspirated stops. The only exception 
is PIr. £ b from Pllr. w (Chapter 1, rule 41).

2.3.1.1 Avestan
(1) a. PIr. voiceless stops and affricates £ t X k

remain unchanged in Avestan, except
b. t in rt cluster at times changes to s-sound.

(2) a. PIr. voiced stops and affricates b d £
remain unchanged in Gatha Avestan, but

b. in Late Avestan they become voiced fricatives 
v3 ̂  in word medial position.

c. Also, LAv. £ becomes Y word initially before 
a nasal, but

d. it is lost after a vowel and before w orr^.
e. Otherwise, b d J  £  remain unchanged in Late 

Avestan when they occur after nasals, sibilants, 
and in sentence initial positions.

2.3.1.2 Old Persian
(3) PIr. voiced and voiceless stops and affricates
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remain unchanged in Old Persian,

2.3.1.3 Examples

Examples for l(15b,18) and 2(la,3)i^
(PIE £ £h >  Pllr. £ £h ̂  ) PIr. £ £ i Av. £
PIE OP GAv. LAv.
pater pita- pita 'father*
apo apa- apa- 'away*
spax- spas- 'spy*

(PIE u >PIIr. w >►) PIr. £  >  OP £^ i Av. £
^ixuo- Vispa vispa 'all*
exuos aspa- aspo 'horse*A

(PIE t th ^  Pllr. t th > )  PIr. t >  OP t i Av. t 
tuuom tuwam twam turn 'you*
etl atiy altl 'beyond*
kj*ta- karta- kariata- 'made*
esti astiy asti 'is*
stha- sta- sta- 'stand*

(PIE ^  kh >PIIr. k kh > )  PIr. >  OP c i Av. | 
k'iidZ (k^id) cly clt 'what*A ^

ke (k^e) -^a -ca 'and*

(PIE k M  >  Pllr, k ^  ) PIr. k 7  OP k i Av. k
kos (k*os) kas ka^ 'who'
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The aspirated voiceless stops appear only in the 
Indo-Iranian branch of the Indo-European languages, and, 
even there, very few of them can be proved to be Proto- 
Indo-European with any certainty. Bartholomae, along with 
many other Indo-Europeanists, posits them for Proto-Indo- 
European, but it is very difficult to find solid examples, 
even in Indo-Iranian.

Examples for 2(lb)i
PIE OP GAv. LAv.
rta- arta- asa- 'justice*
mort-lo- martiya- masya-, also *man*

mardta

Rule (2b) does not always apply, which results in the pres­
ence of alternate forms; maSya- and marata- (see page 199ff.).

Examples for 1(16,1?) and 2(2ae,3)i
(PIE b bh >  Pllr. b bh > )  PIr. b >  OP b i Av. b
bhendh- band- band- band- *bind, tie*
bhrate brata- brata- bratar 'brother*

(PIE g >  Pllr. w >  ) PIr. b >  OP b i Av. b
%hu- zba- zba- zba- 'proclaim*

There are no sure examples of IE b before the application of 
Grassmann's law.
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(PIE d ^  >PIIr. d ^  >  ) PIr. d >  OP d i Av. d
PIE OP GAv. LAv.
dus- dus- duS- du&- *111, evil*
uind- windafama wind- wind- 'find*\

/(PN)
a%da- azda- azda- azda- 'known*

(PIE £l £lh > Pllr. £l £lh >  ) PIr. J  >  OP J  i Av.
g*i^- (g^iu-) jfiw- yiwai ^iwa 'live*
ghen- (g**hen-) Jan- Jan- Jan- 'kill'
tuanKh+sk- Ovez^o- 'become

* oppressed*
(PIE £ £h > Pllr. £ £h >  > PIr. fi >  OP £ t Av. £
guo- (g^^o-) gaw- gau- gaw- 'cow*

zgad- zgaO- 'swim away*
gem- (gWem) gam- gam- gam- 'come*

Examples for 1(16,17) and 2(2b,3)«
(PIE b bh >  Pllr. b ^  > )  PIr. b >  OP b i GAv. b i LAv. w 
obhi- abhiy aibi aiwl 'to*
ap+bhls 7  abbhis abis aibyo aiwyo 'water*

(PIE d ^  >  Pllr. d #  y  )PIr. d > 0 P  d i GAv. d i LAv. \  
ped- pada- pada- pa%d- 'foot*
e-dhe- ada- ada- a%a- 'he creates*
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(PIE £ £h y  Pllr. £ £h >)PIr. £ >  OP £ i GAv. £ i LAv.
PIE OP GAv. LAv.
dlgho- darga- daraga- dara^a- 'long*
bhago- baga- baga- baYa- *god, lord*

Examples for 2(2c}i
(PIE £ £h > Pllr. fl £h >  ) PIr, £ y  OP £ i GAv, £ i LAv. Y

gana- Yna- *glrl*

Examples for 2(2d)t
(PIE £ £h y Pllr. £ £h y) PIr. £ y  OP £ I GAv. £ i LAv. 
dhrougho- drauga- dragwa- drwa-

Margam mourum proper name

2.3.2 Fricatives
PIr. fricatives are reflexes of PIE and Pllr. stops 

and fricatives. Each of these PIr. sounds comes from vari­
ous sources, and I shall attempt to show each source with at 
least one example. The development of the fricatives is one 
of the most complex areas of PIr. phonology and Bartholomae*s 
description is in general unclear. I shall follow his out­
line as much as possible and allow for subsequent comments 
and criticism.

2.3 .2.1 Avestan
(4) PIr, fricatives v Y x x ] ^ Y ^ ^ t  remain unchanged,

V ^  %although the graphic difference between PIr. s s s
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(from PIr. rt, rule lb) is obliterated in the 
Avestan writing system.

(5) a. PIr. f remains unchanged, except
b. it changes to v, a voiced fricative, when it 

occurs after 0, and
c. it changes to a £ if it occurs before t.

(6) a. PIr. Ô remains unchanged, except
b. it becomes voiced \  when occurring after 

f or X.
(7) a. While PIr. z remains unchanged in Gâtha

Avestan,
b. in Late Avestan it becomes voiceless s 

before m,
(8) a. PIr. 3 remains unchanged, but

b. at times in Late Avestan it changes to 0 
when occurring before vowels or r.

(9) a. PIr. h remains unchemged in Avestan, but
b. at times it changes to an rjh cluster, and
c. very rarely before ^ It becomes h*.

2.3,2.2 Old Persian
(10) PIr, V Y do not appear in Old Persian.
(11) PIr. f X 8 remain unchanged.
(12) PIr. 8 changes to s.
(13) a. PIr, 6 remains unchanged, except
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b. It becomes c In a Or cluster with a subse­
quent loss of r, and

c. it becomes s when it occurs before
(14) a, PIr. z remains unchanged before voiced stops,

but
b. it alternates with a d before syllables.

(15) a. PIr. s remains unchanged before nasals and
voiceless stops; elsewhere

b. it changes to s when it occurs before &; 
otherwise

c. it alternates with d,
(16) a. PIr. h remains unchanged, except

b. it is lost when it occurs before m.

In the above rules it is important to notice that the 
phrase "at times" in rules such as (8b) and (9b) refers to 
the absence of any environmental or other conditioning fac­
tors under which the purported sound change takes place. 
Bartholomae generally attributes some of these changes (8b 
and l4b) to be the results of dialect mixture— a phenomenon 
that is not explicitly described in his study. Sometimes he 
refers to other possible explanations. For example, in a 
footnote he describes the output of (8b), as an inter­
mediate sound in the change of £ to h, which also occurs in 
later stages of Iranian languages.
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In the earlier study (Bartholomae, 1894) Bartholomae 
did not describe the phonetic value of most of the sounds 
discussed in the earlier stages of language development. In 
the present study, which deals with historically attested 
data, the phonetic values of different letters and graphs 
are explained mostly by comparing them to his contemporary 
European languages. There are a number of ambiguities in 
Bartholomae*s phonetic specification— especially for Ay, s 
i 8, rule (4)— which are claimed to be pronounced differ­
ently. He also makes a distinction between the pronuncia­
tion of Av. 8, in asti and in masya (from Pllr. *matsya, 
1(19)). The latter s in masya is claimed to be longer.
This claim seems to be unwarranted since the majority of 
Av. £ sounds are derived from sources other than PIE s.
Some of these ambiguities are dealt with in Morgenstierne 
(1942a) with a great deal of success.

There is an alternation between Av. s (from the PIE 
£-sound, rule (8)) and 0, and OP z and d (rule 14). Barthol­
omae considers this OP d to be phonetically pronounced as 

. Rule (10) deals with v X which are the output of 
1(17,48). The absence of these sounds in Old Persian can be 
explained in two ways. Either they are not present in Proto- 
Iranian times, in which case their reflexes in Old Persian 
should be the sounds to which 1(17,52) apply; or the limita­
tion on the amount of Old Persian text could be responsible
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for their absence. As a matter of fact, the former reason 
seems to be the correct answer (see 3.5 for further
discussion)*

2.3.2.3 Examples

Examples for 1(1?) and 2(4,10)1
(PIE b >  Pllr. b >  ) PIr. v y  OP /5 1 Av. v
PIE Pllr. OP GAv. LAv.

dibzha- divzaldyal

(PIE £ >  Pllr. £ y  ) PIr. Ï  >  OP i Av. Y
aoYza-Vaugza-

*he deceits*

*thou sayst*

The above examples are the only ones available for PIr, 
V  and Y.

(PIE su y Pllr. sw y  ) PIr. hw y  OP f®i Av. x^
x*amahsuel-nosA

W i n d a f a m a  windix^arn»

*royal 
splender*

proper noun

-Va f s —

(PIE 8 >  Pllr. 8 > )  PIr. 1 >  OP 
a p - 3

psarmas 

nap(t)-su-

I Av. 3
*water* 

fsardmat * shame * 
drafso *flag* 
nafKu 'descendent*



53

(PIE s > Pllr. 8 > )  PIr. 8 y  OP I I Av. 8
PIE
xeus
sed- s
dhrs-
kex-s-
aug-3

OP
dau8ta-
hadis-
dar8-
V Vcasam
uvaxY-

GAv.
zuSta-
hadia-
dAraa-
ca8man

VUX8-

LAv.
Vzaosta- •friend*

* seat*
* dare * 
*eye* 
•grow*

(PIE 8 sh >  Pllr. 8 8h >) PIr. | y  OP s i Av. |
texs-

k&el-

us-tasana 
* staircase *
[8ay-

ta8an

x8a(y)-

*he has
erected *

*rule*

(PIE X > Pllr. 1  >  ) PIr. s OP s i Av. s
uex- wa8na-

f8uma-

wasna-
frasno

wa8na- * favor, will*
•question*
•shepherd*

(PIE Y Yh y  Pllr. z ^h >  ) PIr. s >  OP s i Av. s 
Yno- x8na- x8na- * to know*
Yhn- barYan- barBza- barasn- *mountain 

height*

(PIE X xh y Pllr. £ y ) PIr. 8 y  OP 8 I Av. s 
oxta- a8ta 'eight*

(PIE kl kMi y  Pllr. kl kMi y) PIr. 8 y  OP s i Av. s
Vsaw-
ha8e 'friend*

k'ieu- siyaw- 8yaw- saw- 'set forth*
sak'hi-m



54

(PIE z. zh >PIIr. z zh y  ) PIr. z >  OP i Av. 8
PIE Pllr. OP GAv. LAv.

abzdh— avzdata— 'lying Inthe water*
dibzha- dlvzaldyai *to cheat*

(PIE z zh >  Pllr. I |h > )  PIr. 1 >  OP » Av. 8
iuzam yuzdm 'you*A

duzda- 'thief*
muzdAm 'wage*

(PIE 8 |h ^  Pllr. z zh y) PIr. z y  OP : Av. 8
augZh- aoY2a 'thou sayst*
ua)f8hat- uzwazat 'abduct*

(PIE Ï  ^  Pllr. z > )  PIr. z > 0 P  t LAv. |
m^Yd- marazdikam 'favor*

Examples for 1(15,18) and 2(4,11)i 
(PIE k kh > Pllr. k kh %») PIr. x y  OP x t Av. x

xraôu- xrataw— 'wisdom*
Ouxra- suxra- 'red*
(PN)

ksel- xsay- xsa- 'rule*

Examples for 1(15,18) and 2(5&,11)*
(PIE £ £h y  Pllr. £ £h y  ) PIr. f > 0 P  f i Av. f
pro- fra- fra- 'before*
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PIE Pllr. OP GAv. LAv.
kouphos kaufa- kaofa- 'mountain*

draf8o 'flag*

Examples for 2(5b)i
(PIE £ £h > Pllr. £ £h >  ) PIr. f >  OP i LAv. v

atplas aOvyo proper noun

This Is the only example available. In his Handbuch. 
Bartholomae (I893) defines the environment for this change 
to be after 0 and before i.

Examples for 2(5c)i
(PIE £ >  Pllr. £ >) PIr. f >  OP I Av. £
septg hafta- hapta- 'seven*

suptlm 'shoulder*

Bartholomae mentions the presence of a few words with an 
ft cluster which he assumes to be the more archaic forms—  

LAv. g^raftàm. matafto ... (cf. Morgenstierne, 1942ai70).

Examples for 1(15,18) and 2(6a,13a)i 
(PIE t th y Pllr. t th > )  PIr. 0 >  OP 0 1 Av. © 
tue-m Ouwam Ovam 'thou*
pnthl- paOl- paOa- *path*
j^o-tha- ya@a- yoOa- *who*
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(PIE t th y  Fill*, t th *7 ) PIr. 6 7  OP 1 LAv.^

PIE PIr, OP GAv. LAv.
uxOa- ux^a- * saying*

puiOa- puxSa- *flfth*

fdOro fa%ro- •father*

waxOva- wax^va- * to be 
said*

Examples for 2(6a ,13b)i
(PIE t th y Pllr. t th > )  PIr. 0 >  OP ^  1 Av. 9
tritllo- Orlt- cltlya- Oritya- •third*
putlo- puOra- puca- puOra- •son*
patr-os- pic- plGro- •father*

(gen.)

Examples for 2(6a,13c)i
(PIE t th y  Pllr. t th y ) PIr. 9 >  OP 8 1 Av. 9
snt-lo- ha8lya-• A hal9ya- •true *
u-mjtlu- uwumarslya- mara9yu- * having 

self 
death

arasn- ara9na- •cubit*
(duel)

Examples for 2(?a)#
(PIE z y  Pllr. z >) PIr. z y  GAv. z i LAv. z

uwarazmlY waradusme •soft
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PIE Pllr. OP GAv. LAv.
urwazama- urwasma- ‘blessed­

ness*
Izmah aesmim ‘firewood*

Examples for 1(10,24) and 2(l4a)i
(PIE \  >  Pllr. \  >  ) PIr. z > OP z i Av. z

a%da- azda- azda- * known*
ma^da- mazda- mazda- ‘wise*

Examples for 1(7,8 ,22,23c) and 2(l4b)i
(PIE Y Yh >  Pllr. z z > )  PIr. z >  OP Z/vd i Av. z

mm y î m r

Yrelos draya- zrayo ‘see*
eXhom- adam azdm *1 *
Yhosto- dasta- zasta- ‘hand*

This d according to Bartholomae is phonetically \  .

Examples for 1(7,8,24,28) and 2(8a,15a)i
(PIE a y Pllr. 3 y) PIr. £ >  OP s i Av. s
esti astiy asti *is*
Yhosto- dasta- zasta- ‘hand*

PIE 9 y Pllr. 8 y ) PIr. s y  OP I Av. s
woista- ‘you know*
cistlY * Inspection*

(understanding)
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(PIE X xh y  Pllr. 3 sh >) PIr. s y  OP s i Av. s
PIE
axmon
uex-1A

exul-

OP
asmanam
wasly-

asa^/aspa-

GAv.
asman-

LAv.

aspa-

•sky*
*at will, 
greatly*

*house*

Examples for 2(8b)i 
(PIE x >  Pllr. i) 
xuro- Oura-

Plr. 8 y  OP 0 I LAv. 0 
sura- alvl-Ouro ‘victorious* 

©raotah ‘flowing*
OraxtayAf
sraxtay-

* comer, 
side*

Bartholomae states that the above can be due to scribal 
mistakes. For a phonetic explanation of the change of s to 
0 , see page 50.

Examples for 2(15b)i
V V(PIE s y  Pllr. 8 > )  PIr. s y  OP 3 i Av. s

kas- vv,kasciy kaseit

Examples for 1(8,22,23c) and 2(8a,15c)i 
(PIE X xh y PIr. s sh y  ) PIr. s y OP s.^0 i Av. s 
uix- wlO- wis- ‘house*
max- maOista- masista- ‘longest*
ax- asan/v

aOanga-
asanga- * stone*
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PIE
xmto-
xhad-

Pllr. OP
Oata-
Oada-

GAv.
satam
8u%a-

LAv,

Examples for 1(29) and 2(9a,l6a)i
(PIE s >PIIr. 8 > ) PIr. h > OP h i Av. h
sed-as hadlY hadls
as- ah— ah—

salna- halna- haena-

Examples for 1(29) and 2(9b,l6a)i
(PIE s >  Pllr. 8 >) PIr. h >  OP h I Av. Qh
as- ahatiy a^haltl

arpian

Examples for 1(29) and 2(9c,l6a)i
(PIE s 7 Pllr. s > )  PIr. h y  OP h # Av. hi

dahyu- dah*yu- dah’yu
dalQhU'

ah'ya-
ahya-

ahe-

h»ya^ hya^

* hundred *
•appear,
seem*

•sent*
•throw*
*army*

*he shall be* 
*mouth*

•land*

•certainly*

•sit*

The alternation of PIr. h in Avestan is much more 
complicated than appears from rule (9abc). The changes in­
volved are not of much importance here, and they might have 
to do with factors such as the orthography of Avestan. I
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shall discuss this matter later (cf. Morgenstierne, 1942a* 
62ff.).

Examples for 2(l6b)i
PIE OP GAv.
esmi ami ahmi *I am*

2.3.3 Liquids
The PIr. r r r are the only reflexes of PIE liquids.“  o o

The Old Persian writing system, however, has a syllabary 
character la, but it appears only in three non-Iranian exam­
ples (see Paper, 1958). Below are the consonantal reflexes 
of the PIr. liquids.

2.3.3.1 Avestan
(17) PIr. r generally remains unchanged in Avestan.
(18) PIr. f and g become ̂  and dr.
(19) After the application of rule (18),

a. Av. r changes to hr (^], a voiceless sound) 
before jo and k, but

b. in combination with a following t it forms 
the sound 8 (cf. rule 2(2b)).

2.3.3.2 Old Persian
(20) a. PIr. r remains unchanged in Old Persian,

except
b. in combination with a preceding 0, it forms
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a new sound £ (for examples see page56).
(21) PIr. j* becomes OP ar.

PIr. r In rule (20), which was derived from Pllr. (rule 
1(40)), is not very clearly specified by Bartholomae. It 
is not mentioned how it changed in Old Persian and its 
Avestan evidence lacks strong support.

2.3.3.3 Examples

Examples for 1(12,32,38) and 2(17,20a),
(PIE r y  Pllr. r >)PIr. r y  OP £ 1 Av. r
PIE OP GAv. LAv.
pro­ fra- fra- •before,

forth*
enter antar antara •inside*

(PIE 1 y Pllr. r y ) PIr. r >  OP r 1 Av. r
leukos rauca rao&a- *white, 

light*
solyo- haruwa- haurwa- *all*

(PIE I 0 y  Pllr. f y  ) PIr. ar y  OP ar I Av. ar
dlgho dargam daraga- daraYa- *long*

(PIE f y  Pllr. £ y ) PIr. ar >  OP ar I Av. ar
pjuos- paruwo- /V 

paurwa-
*formerly*
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Examples for 1(12) and 2(18,21a);
(PIE r > Pllr. I* >  ) PIr. r y  OP ar i Av, gr
PIE Pllr, OP GAv. LAv.
mrtos marta- mardta- ’dead*O
trs-sxe- tars- taras- *fear*0

Examples for 2(18);
(PIE r 1 y  Pllr. I* y. ) PIr. r y  OP , Av. r

nys- ndral- ndraus- *the men*

Examples for 2(19a)i
(PIE 1 >  Pllr. r V  ) PIr. r '> Av. dr  Av. (d)hr 
ulko- warka- wahrko- *wolf*
krp- kahrp m *body*

2,3.4 Nasals
The PIr. nasals remain almost intact in Avestan and 

Old Persian.

2.3.4.1 Avestan
(22) a. PIr. nasals remain unchanged, except

b. PIr. m becomes Av. n when occurring after a 
long vowel and before an r.

c. PIr. f\ becomes Av. n before an Av. jgj which is 
derived from earlier Av. £W,
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2.3.4,2 Old Persian
(23) a. PIr, nasals remain unchanged, except

b. they do not appear before OP consonants.

Although no Old Persian text shows an example of a nasal 
before a consonant, most Iranlsts transcribe preconsonantal 
nasals where etymologically correct. All Iranlsts consider 
the absence of such nasals or traces of them in other shapes 
to be due to orthographic conventions. It should also be 
noticed that there is no sign for Bartholomae*s O P i n  the 
orthography.

2.3.4.3 Examples

Examples for 1( 39) and 2(22a,23)i
(PIE m n >  Pllr. m n >) PIr. S n >  OP m n 1 Av. m n
PIE Pllr. OP GAv. LAv.
me- ma- ma-
somo- hama- hama-
efhom adam azdm
nomn- nama- nama-
xno- x8na-

*not * 
"some*
*I •

'name*
xsna- * learn, know*

Examples for 2(22b)i
(PIE m > Pllr. m > )  PIr. m Av. n

dhuamr- dwanaraya- 'the gloom'
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'bow'

Examples for 2(22c)i 
(PIE f] >PIIr. n > )  PIr. *3 >  Av. n 
Pllr. PIr. Skt. LAv.

Oeĵ gytar Oanwarj

(PIE n >  Pllr. q >  ) PIr. q  >  Av. r)
par^kt- paqtls par^taijhum 'fifth*

2.3.5 Vowels
In keeping with Bartholomae*s study, I will still

describe the consonantal y and w (from IE i and u) under the
heading of vowels. However, at this stage of the language, 
the occurrence of the consonantal unit has been specified by 
the changes that occurred in Proto-Indo-Iranian times and 
seen through rule 1(46). This section is included for the
sake of providing examples.

(24) PIr. X 2£ underwent no change in Avestan and 
Old Persian.

2.3,5.1 Examples

Examples for 2(24)1 
PIE OP
la- yad-
lad-a yada-
Yrej^os drayah-

Av.
yaz-
yada-
zrayah-

'worship'
'where*
* sea*
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PIE
uli-A
deluo-

OP
wl@-
dalwa*

Av.
wls-
daewa-

* house’
•demon,
divinity*

2.4 Anaptyxls
Anaptyxls, the etymologically unwarranted develop­

ment of a secondary vowel between two consonants, takes 
place in both dialects,7 that is, Avestan and Old Persian.

2.4,1 Avestan
In Avestan, different vowels appear in different 

environments. Below the various consonant clusters that 
are affected by anaptyxls are described.

(25) A vowel appears between an r and any following 
consonant except x &ud w.®

The appeareuice of this vowel prevents the changes possible 
through rules 2(lb,19a), Compare the following examples- 
with those for rules 2(lb,21), (pages 46, 62 )t

Rule 2(25)t Av. kdrdpam warakahe
Rule 2(19a)i Av. kdhrpdm wdhrko
Rule 2( la) 1

marataesu

ymasyaesu

(26) A vowel appears after n (<PIIr. m) f z f and 
before r.
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VGAv, xrundrçm fsdratua 
LAv. -dw^naraya s3raoso

(27) a. A vowel appears before a nasal If It Is
preceded by any of the following; v z X
s 8 0 X and, In addition,

b. in Late Avestan after d £.
GAv. urwazdma usdmahi aesdmo yoiOama

In general, anaptyctic vowels can be found between 
consonants of any kind. These vowels prevent some of the 
changes posited for Avestan from taking place. In many in­
stances the anaptyctic vowels could be attributed to later 
orthographic conventions.

2.4.2 Old Persian
Anaptyxls could be attested with certainty only when 

the anaptyctic vowel is not a since the clusters of C+C 
and C+a+C cannot be distinguished from each other in the 
writing system. The only Old Persian evidence for anaptyxls 
is the following!

(28) A vowel appears after a d which is followed 
by ru.
OP duruva- drauga- * firm* Skt. dhruva- 
OP adurujfiya *he lied* Av. drujim * devil*
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2,5 Sandhl

2 .5.1 Avestan
Barthoiomae gives a detailed account of the changes 

that have taken place between word and morpheme boundaries. 
He has divided the sandhi rules into (a) changes that take 
place between ♦independently accented words♦ and (b) those 
between non-accented morphemes and accented ones. He then 
discusses the changes that appear in initial, medial, eind 
final position of each morpheme or word involved in groups 
(a) or (b) above. The changes that took place in type (a) 
forms are few;

(29) In final position, Ir. xt becomes Av. gat.
Pllr, laukt GAv, yaoga^
Pllr. parakt LAv, parag%

The rest of the PIr. consonants (clusters) remain almost 
unchanged ,

(30) Initially there are two cases of metathesis;
a, wr becomes rw (which later receives an epen­

thetic vowel to become urw).
Skt. vratam GAv. urwatais ♦according to the

creed♦
b, mn becomes nm.

OP amanaya ♦he has waited♦
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LAv, avl nmanaya- 'you should wait for me*
(31) PIr. d of initial ^  is assimilated in Late 

Avestan to a corresponding dental nasal.
GAv, damandm LAv. nmandm 'house*

(32) PIr. ^  cluster initially becomes LAv, Jb,
GAv. daibisanti LAv. ^biSto
OP duwitiyam GAv. daibitim LAv. a^bitim 'twice*

(33) At times an etymologically unwarranted ^ and ̂  

appear before k and b respectively.
GAv. tkaeso LAv. tkaeso 'promise 
LAv. fra-3baoye, wiîbaoye Skt. bhavatl

Avestan has one other peculiarity with regards to the 
PIr. M and £w. At the boundaries of compound or redupli­
cated words one finds numerous cases of ^  and sounds 
in place of or along with the PIr. s and Iw. However, the 
I is usually separated by a period (,) from h and x^,
PIE PIr. GAv. LAv,
su-sakha- husaia- hus.haxa- 'good friends'
si-sakti- hisaxti- his.haxti- 'it follows*
su-sua- huswafa- husi'^afa- 'he slept*

2 .5.2 Old Persian

(34) PIr. becomes OP f initially.
OP windafama (PN) t LAv. wlndix^aran
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(35) PIr. ^  clusters lose their d and become OP m.
OP maniyam GAv. damanam 'house*

(36) PIr. t becomes OP h.9
OP barah LAv. barat Skt. abharat 'lift up'

(37) PIr. ^  cluster loses its t finally and becomes
OP s.
OP als- LAv. ais-

The largest number of sandhi rules that Bartholomae 
enumerates deal with the changes in sounds that occur at 
boundaries of words or morphemes that are not independently 
accented. These sandhi rules deal with all sorts of words 
and enclitics standing In close relation to or combined with 
the neighboring word. The sound changes appear either In 
the last sound of the first form or in the first sound of 
the second form. Bartholomae considers these sounds to be 
in medial position.

Some of the sandhi rules account for variation in 
orthography. Depending upon how one views the relation 
between orthography and the sound system, It is possible to 
argue that orthographic variation represents phonetic varia­
tion and therefore can reflect phonetic change. Many of the 
sandhi changes are similar to changes that have occurred at 
an earlier time in the development of Avestan. However, the 
majority of the changes brought about by the sandhi rules
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involve some of the most widespread and common Indo- 
European phonological changes, such as assimilation and 
reduction of geminates. It is thus possible to reduce the 
number of sandhi rules by Incorporating them into such 
general rules. The sandhi rules will not be discussed any 
further since they are the least important part of 
Bartholomew's contribution.

2.6 Conclusion
In this chapter I present Bartholomae's contrastive 

description of Avestan and Old Persian phonology in 
relation to their common Proto-Iranian source. Many PIr. 
sounds fall together and a few new sounds, e.g. OP c and 
h'. are created. On the following pages I shall present 
Bartholomae's postulated sounds for Avestan and Old Persian 
in semiphonetic charts.
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CHART 4
CHART OP AVESTAN CONSONANTS 

RELEVANT SOUNDS ABSTRACTED FROM BARTHOLOMAE

Inter- Pala-
Lablal dental Dental tal Velar

Obstruents
Stops P

b
t
d S

Affricates
Ï

Fricatives

Sibilants

f
V

» t

(d)
I
Vz z

\s
ii)

X X

Nonobstruents
Liquids r r rV

Nasals m n n

Glides w y h* h10
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CHART 5
CHART OP OLD PERSIAN CONSONANTS 

RELEVANT SOUNDS ABSTRACTED PROM BARTHOLOMAE

Inter- Pala-

Obstruents
Stops

Affricates

Fricatives

Sibilants

Labial dental Dental tal

P
b

f
(v)

t
d

6 c 
(%)

12 s
z

yc
Ï

VS
(Z)

Velar

k
S

X
(X)

Nonobstruents
Liquids r 1

Nasals m 0
Glides 13



CHAPTER 2 
FOOTNOTES

^In order to avoid the ambiguities of the word 
"Young" in Young Avestan, I will substitute the term "Late 
Avestan." Gatha Avestan (GAv.) will then stand for the 
language of older texts, Late Avestan (LAv.) for the less 
archaic language, and Avestan (Av.) a cover term for both.

2por a detailed and lucid description of the rela­
tionship of Avestan orthography to its sounds, see Windfuhr,
1971.

3see footnote 9, Chapter 1.
^Many of the following examples are reconstructed 

with a labiovelar by the scholars who posit PIE labiovelar 
stop series; but as was seen before, Bartholomae does not 
posit them.

^Contrary to Bartholomae*s assumption, forms with 
this PIr. JB in Old Persian texts are proven to be Median 
borrowings. The PIr. (from u) was lost in Old Persian 
and thus we find OP asa for th? above aspa. The same thing 
is true for ^  from *zu (for details see Gershevitch, 1964),

^Bartholomae deals with OP f ( PIE s^) in several 
places (see 1(54) and 2(34) for more explanation).

^Bartholomae refers to Avestan and Old Persian as 
dialects as well as languages.

^Bartholomae considers Av. and OP jr w r and the 
nasal as consonants.

9it should be noted that in Old Persian the final h 
is never written. Bartholomae postulated (36) mainly on 
the basis of the preceding vowel.

^^Avestan h h^ are normally classified as gutturals 
by most Iranists."* In this chart I have grouped them with 
glides.

73
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llfhe parenthesized signs In Chart 4 indicate Late 
Avestan sounds. In Chart 5 they are sounds for which there 
are no orthographic signs in Old Persian.

l^This sign represents the sound which is represented 
differently by various Iranistsi Bartholomae Or, Meillet 
and Benveniste and Kent ç. The adoption of c is based 
on typing consiSerations. “

13oid Persian h is normally classified as a guttural 
by most Iranists. In"this chart I have grouped it with 
glides.



CHAPTER 3 
POST-BARTHOLOMAEAN SCHOLARS

3,1 Introduction
European scholars were Introduced to the Old Iranian 

languages in the eighteenth century. The fruit of numerous 
scholarly investigations and the application of nineteenth 
century linguistic techniques to these languages appeared 
in Christian Bartholomae*s studies in Grundriss der 
Iranischen Philologie, edited by Wilhelm Geiger and Ernst 
Kuhn (I895-I9OI). Bartholomae's account of the history of 
the Old Iranian languages (1894) and a short description 
and comparison of Old Persian and Avestan (1895) have been, 
and to a large extent still are, regarded by Iranists to be 
the most comprehensive and conclusive treatment. No one has 
since made any serious attempt to challenge his historical 
survey or even rewrite it, even in the face of overwhelming 
new data provided by recent studies and the advancement of 
modern linguistic techniques.

Chapters one and two of this historical survey are 
detailed discussions of the major points of Bartholomae * s 
above-mentioned studies. The motivation for such a lengthy 
presentation of one scholar's view is the place it holds in

75
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relation to what has since appeared. The Influence of 
Bartholomae*s studies on the field of Iranian linguistics 
is so immense that in many respects it shaped the scholar­
ship of not only Iranists but Indo-Europeanists such as 
Brugmenn (1886 and 1897). Most of the studies that have
appeared since Bartholomae can, in general, be classified
into two groupsi (a) descriptions of individual languages, 
Avestan and Old Persian, and (b), the relatively large num­
ber of articles supporting or refuting and correcting some 
of Bartholomae*s reconstructions or explaining isolated 
etymological subjects. The major post-Barthoiomaean studies 
of Old Persian grammar are; W. Brandenstein and M. Mayr- 
hofer (1964), R. G. Kent (1950, 1953). end A. Meillet and 
E. Benveniste (1931). Of Avestan they are» H. Reichelt 
(1909) and S. N. Sokolov (I967). A. Jackson (1892), though 
pre-Bartholomaean, was considered for a long time as the 
major Avestan handbook in the English-speaking community.

In the present chapter I shall discuss the contribu­
tions of post-Barthoiomaean scholars to various aspects of 
the development of the Old Persian and Avestan consonants.
In addition to the works cited in the previous paragraph,
this chapter will be concerned with the following studies» 
Henning (1942), Meillet (1937, 1966ed.), Morgenstierne 
(1942b,1945), Hamp (1952), Lehmann (1952), Hoffmann (1958), 
Paper (1958), Gershevitch (1964), Burrow (1965). and Miller
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(1968). It will be shown how each of the above scholars 
reanalyzes some parts of the Old. Iranian data in the light 
of newly discovered data or new linguistic methods and 
arrives at different interpretations than those of 
Bartholomae.

3•2 Proto Indo-European sound inventory
Bartholomae*s inventory of PIE sounds contains cer­

tain unfamiliar segments for a modern reader. It has sounds 
such as aspirated sibilants or velar fricatives that do not 
appear in more recent handbooks of Indo-European phonology; 
it lacks sounds such as labiovelars which are accepted by 
many Indo-Europeanists. Although the number or the nature 
of PIE sounds is not the subject of this study, nevertheless 
the difference in underlying postulated inventories directly 
affects the description of the subsequent stages of the 
language. The number as well as the nature of sound changes 
also will be affected differently.

None of the Iranists whose contributions are being 
studied are concerned with the reconstruction of a complete 
PIE sound system. Most of them, for reasons of their ovm, 
choose one of the competing reconstructed systems that are 
available at the time and use it in whatever way they want 
to. Bartholomae was one such Iranlst and his PIE sound 
inventory is one of the many available Inventories of his
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time. Below I shall discuss the difference between the 
various PIE sounds postulated by the Iranists studied here,

3.2.1 Obstruents

3.2.1.1 Stops

3.2.1.1.1 Palatals
Earlier we discussed the disagreement among Indo- 

Europeanists over the PIE sounds from which the satam and 
centum dialects were originated (cf. pages 9-10). Reichelt 
(1909) follows Bartholomae in accepting PIE velar fricatives 
to be underlying sounds for Av. s z and OP © d. But he also 
makes it clear, in accordance with Brugmann's earlier view 
(18871286ff.), that in Proto-Indo-European times, the lan­
guage had two main dialects» one with velar stop k-serles 
and the other with velar fricative x-series. This notion is 
implicit in Bartholomae, too, but none of these scholars 
committed himself to reconstinicting an earlier series of 
sounds for these two dialects. Later Brugmann (1930ed»542ffJ 
modifies his view by claiming the stop ^-series to be the 
more primitive sounds. Except for Reichelt, most post- 
Bart holomaean Iranists have accepted some sort of palatal 
stops as the original PIE sounds which produce the two 
major isoglosses of the early Indo-European dialects.
Meillet (I937 ) does not accept a PIE palatal stop series at 
allI rather he considers them as derived elements from the
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PIE velars (cf. 3.2.1.1.4 below). Most other people, such 
as Kent (1953), Burrow (I965), and Brandesteln and Mayrhofer 
(1964), postulate a ^-series for the Proto-Indo European 
stage. These people are then forced not to postulate any 
secondary PIE palatal series of sounds comparable to 
Bartholomae*s k*-series (cf. page 17 ).

3.2.1.1.2 Velars
Almost all Indo-Europeanists reconstruct a series of 

PIE velars, which are transcribed with k or q signs.

3.2.1.1.3 Labiovelars
There is an unresolved dispute among Indo-European­

ists with regards to the correctness of postulating the 
labiovelar sounds kĵ  kh^ gh*̂  as originally Proto-Indo- 
European. Bartholomae does not accept them as PIE sounds.
On the other hand, many other scholars, such as Brugmann 
(I897), Kent (1953), and Burrow (I965), accept them as PIE 
sounds.

3.2.1.1.4 Discussion
The relationship of palatals, velars and labiovelars 

is a matter of disagreement among Indo-Europeanists. Dif­
ferent Indo-European languages provide phonetic evidence for 
the three classes of sounds, but no single language has all 
the three series of sounds. The centum languages provide 
evidence for velar and labiovelar k- and k^-sounds and the 
satam languages for palatal and velar ft and k sounds. Schol­
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ars, such as Brugmann and Kent, who posit all three series 
as Proto-Indo-European, would propose that In satam languages 
k- and k^-serles were merged, while in the centum group ft- 
and k-sounds were merged. This very neat distribution of 
these three phonetically close classes of sounds has lent 
itself to two different kinds of interpretations.

On the one hand, Meillet (1937edi90-95) postulates 
a velar k- and a labiovelar k^-series on the basis of the 
distribution of PIE velars, which occur mainly in root final 
position especially after u, after and before a and r.
The palatal stops which he transcribes kj are secondary 
derived forms. Later Lehmann (1952,101) supports Meillet by 
stating that before e stops are fronted, before o they are 
back, and before a they are neutral but nonpalatal. On the 
other hand, Kurylowlcz (1935*1-26) reconstructs palatal ft- 
and velar k-series for Proto-Indo-European and describes 
labiovelar sounds as independent innovations in centum lan­
guages resulting from the velar or palatal combination with 
PIE u. The disagreement between the scholars on this issue 
is still unresolved.

3.2.1.2 Fricatives
As discussed in relation to the PIE palatals (3,2.1.1), 

Reichelt (1909) Is the only Iranlst among those Inventlgated 
here who, following Bartholomae (1894), posits a PIE velar 
fricative series. The palatal fricative of Bartholomae 
(1894) and Brugmann (I897) Is considered by Reichelt 
(1909*50) to be of doubtful nature and not distinguished
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from PIE 1 In the Proto-Indo-Iranian period. All the 
remaining scholars studied here do not postulate the above 
two classes of sounds as Proto-Indo-European.

3.2.1.2,1 Sibilants
Bartholomae (1894) posits ten original PIE sibilants

(1.2.2.2.2). Reichelt (1909), following Brugmann (1897), 
reduces the sibilants to eight and thus deviates from 
Bartholomae In several points. First he explicitly states 
that In the Proto-Indo-European period there was only one 
basic dental sibilant st all other dental sibilants, such 
as ^  &re derived from a through combinatory sound

ychanges. Second, in place of Bartholomae*s ^-series
(1.2.2.2.2), Reichelt has p-sounds rhose environmental 
restrictions are Identical with those of the former. This 
^  Is later changed to Pllr. ^ and thus becomes Identical 
with Bartholomae*s view. Thirdly, Reichelt does not posit 
any PIE sound corresponding to Bartholomae*s PIE © and \\ 
Instead he derives the correspondences of © and ̂  later 
through the assibilation process (cf. 3 .4.1.1).

Most other Indo-Europeanists agree with Reichelt 
(1909) on positing only one voiceless dental sibjlant for 
Proto-Indo-European, but they disagree with the number of 
variants that he assigns to them. Most scholars accept only 
one voiced variant z for a which appears before voiced 
obstruents (see Meillet, 1937, for a clear description of z),
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With respect to Bartholomae*s 0 a n d t h e  major 
consensus is In line with Brugmann (1897) and Reichelt s 
(1909) view which does not accept these sounds as belonging 
to the original Proto-Indo-European sound system. The 
reflexes of these sounds In different Indo-European languages 
are derived later through different Innovations.

3.2.2 Nonobstruents
There are two major views on the nature of non­

obstruents. The most dominant one Is that which considers 
all nonobstruents as sounds that can function as syllabic 
nuclei, but many of them can also function as consonants.
This Is the analysis of nonobstruents presented by 
Bartholomae (cf. 1.2.3), Brugmann (1897), and many others. 
Meillet (I937) makes a sharper division between the non­
obstruents that can function only as syllables— les voyelles 
— and those that can function both as syllables and as 
nonsonants--les sonants. Lehmann (1952) calls Meillet*s 
former groups "vowels,** the latter group "resonants," and 
adds a third group called "laryngeals."^

The second view on the status of what Is called non­
obstruent here Is that which classifies the consonantal- 
functioning segments apart from the syllabic ones and then 
classifies the former groups with the obstruents and the 
latter group with the vowels. A very clear example of this 
type of analysis which uses the phonemic principle
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of classification can be seen in Kent (1953*24),

3.2.2.1 Liquids
All Indo-Europeanists postulate two liquids, r and 

1, Both function as consonants and as syllables according 
to certain phonological and grammatical restrictions. With­
in the syllabic group one finds both a short and a long 
syllabic sound.

3.2.2.2 Nasals
Bartholomae postulates four PIE nasals (1.2.3.2). 

Reichelt (1909) and Kent (1953), following Bartholomae, also 
posit four sounds and agree with him that n and Q appear 
only before palatals and velars. Burrow (I965) posits only 
three nasals , m n Q̂ , and Lehmann (1952) only two, m n.
Most Iranists agree on the double function of these nasals—  

syllabic and consonantal— just like liquids.

3.2.2.3 Semivowels
All Indo-Europeanists posit the two PIE ^ (y) and u 

(w) sounds as counterparts of the 1 and u vowels. These 
semivowels are classified by Meillet (1937) and Lehmann 
(1952). following Saussure (1879), with the nasals and 
liquids under the same class of sounds.

3.2.2.4 Discussion
The difference between the different available PIR 

sound systems Is due to the methodology applied by various
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scholars. On the one hand, the phonological units posited 
by Bartholomae (1894), Brugmann (1897), Kent (1953), and 
many others are clearly phonetic elements. They are to a 
great extent In agreement about the phonetic character and 
the distribution of PIE sounds, but they do not 
try to abstract the basic phonemic system based on phonetic 
similarity and complementary distribution. For example, for 
Bartholomae (cf. 1.2.3.2) PIE*3 , although specified as 
appearing only before PIE velars. Is still a Sorachlaut 
different from PIE n and n. The same thing can be said 
about the analysis of what are called resonants. In spite of 
the fact that the complementary distribution of the syllabic 
and consonantal variants of each sound class has been known 
for a long time (cf. Bartholomae, I883), each variant of 
these sounds Is considered as a separate unit In tracing Its 
development from the PIE time to Old Persian and Avestan. A 
modem example of this treatment Is Kent (1953)»

On the other hand, there are studies that have used 
the phonemic principles In postulating a smaller number of 
basic PIE phonemes. The most recent phonemlcally recon­
structed PIE sound system Is done by Lehmann (I952). On the 
basis of the function of a sound as syllable, he classifies 
the PIE sounds Into obstruents, vowels, and resonants 
(cf. Meillet, 1937i80ff.). Then there are statements as to 
the nature of the distribution of variants. In this manner 
Lehmann (1952:5) claims to provide the basic elements of the
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Proto-Indo-European language rather than the Proto-Indo- 
European speech— a practice of nineteenth century scholar­
ship.

3.2.3 Summary
The following phonetic inventory is taken from Kent 

(1953124). It includes all the major PIE phonetic sounds. 
Although Kent is writing in the era when phonemic theory 
was the dominant view, and he uses the terms "phonemic" and 
"phonetic," his Proto-Indo-European inventory is surely 
nonphonemic. The reason for choosing Kent's inventory over 
Reichelt*s (I909) or Brandensteln and Mayrhofer*s (1964) Is 
that, in essence. It roughly corresponds to Bartholomae 
(Chart 1) and has been accepted as the dominant Proto-Indo- 
European system for a long time. All the reduced vowels 
and diphthongs are excluded In this chart.

3.3 Changes in Proto-Indo-European

3.3.1 Assimllatorv changes
Most Indo-Europeanists agree with Bartholomae (1.2.1) 

on the existence of assimilation in Proto-Indo-European 
times. However, Meillet and Benveniste (1931) Kent 
(1953), who deal with Old Persian, do not postulate the so- 
called Bartholomae*8 law (see Chapter 1, rules 4-5) at all. 
This might have to do with the lack of evidence for Its 
application In Old Persian.
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CHART 6
PROTO-INDO-EUROPEAN SOUND CHART 

RELEVANT SOUNDS ABSTRACTED FROM KENT

Vowels
short

long

Consonants
labial

dental

palatal

pure velar

labiovelar

Clusters
dental

Pure
e o a

e o a

Semiconsonantal

ph

th

1 u r

bh

dh

k kh g gh

q qh g gh

qU qUh gu gUh

10 mo

m

n

no

tst tsth dzd dzdh

Continuants (Voiced except s) 
sibilants a z

liquids

semivowels u
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3.3.2 Obstruents

3.3.2.1 Stops
There seems to be a great deal of difference between 

Bartholomae*s account of the changes that affect PIE stops
(1.2.2.1) in their passage into Proto-Indo-Iranian and 
those of other Iranists, such as Kent (1953)» Bartholomae 
claims that PIE stops appear unchanged in Proto-Indo-Iranian 
(page 7), but Kent (1953*29), however, postulates a few 
changes for this period. Some of these changes are due to 
the difference in the composition of the PIE sound inventory 
of each scholar. For example, Kent has a rule which de- 
labializes the PIE labiovelars in Proto-Indo-Iranian. This 
sound change does not appear in Bartholomae (1894) due to 
the absence of a labiovelar series In the PIE sound inven­
tory.

3.3.2.1.1 Palatals
The development of the PIE k-series is one of the 

most widely discussed subjects in Indo-European phonology. 
Besides the disagreements about the phonetic nature of these 
PIE sounds (see 3.2.1.1.1), there are various views about 
the ways in which these sounds must have developed In satam 
languages. Most scholars, on the basis of Balto-Slavic and 
Indo-Iranian, have reconstructed *£ *sh *zh sounds to 
which PIE palatals would directly change (cf. Kent, 1953)« 
All the different reflexes of the PIE palatals in Indo-
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Iranian languages, such as Skt. ^  h, Av. s z, and OP 0 d, 
are then derived from these sibilants. As representative 
of the scholars postulating the above PIIr.£ Jh £ I will 
discuss Kent's analysis below.

According to Kent (1953i28)i

(1) PIE k kh g gh become Pllr, i  ih i  zh.^

This rule is different from the three rules (6 , 7 and 8) that 
Bartholomae postulatos (Chapter One) in order to account for 
the changes Involved in his corresponding series of sounds, 
namely, velar fricatives.

Morgenstierne (1942b) does not accept the *a as the 
direct Proto-Indo-Iranian descendent of PIE palatals. In 
his short essay on "The Development of Indo-European 
Consonantism in Iranian," he postulates a palatalized den­
tal t-series for Proto-Indo-Iranlan.

(la) PIE palatal stops become Pllr. palatalized 
dental stops.

In a later article, Morgenstierne (1945) presents 
additional information from Kaflri dialects to disprove the 
reconstruction of Pllr. £  and in support of his own *t*, 
while adding another possible alternative reconstruction, 
namely, a palatal affricate. He argues that the Pllr, £~ 
sounds of other scholars cannot be the underlying sound from 
which, on the one hand, the Skt. s j h, Av. £ z, and OP 0 d,
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and on the other hand, Kaflrl 6 ^t^] and jf could be derived. 
Kaflrl, an Intermediate language between Sanskrit and Old 
Iranian languages, shows many archaic features of Indo- 
European phonology and morphology, and the appearance of 
c [t®] as a reflex of IE palatals is claimed to shed doubt 
on the sibilancy of Pllr, s as an older form for Kaflrl c, 
Skt, £, and Ir. _s s ©. Rather he argues that the only way 
to account for them Is to reconstruct a common Aryan (Pllr.) 
palatalized dental or palatal affricate (Jb* or c).

Burrow (1965i73) in his account of the Sanskrit 
reflexes of the PIE palatals agrees with Morgenstierne*s 
(1945) view on the nature of Common H r .  sounds. At first 
he adopts the sound for Proto-Indo-Iranian as well as for 
other satam languages, but due to the evidence from Kafiri 
he is forced to admit that for a "before complete assibila­
tion there was an affricate stage."

(lb) PIE palatal stops become Pllr. palatal 
affricates.

Then, one can directly derive Kafiri c J, Skt. £ j h, and 
OP Ô d. Burrow deliberately gives an alternative t*-series 
of signs for these sounds in order to keep it distinct from 
the ^-series which itself is developed from the PIE velars 
(k-series) by the so-called secondary palatalization 
(cf. 1.2.2).
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3.3.2.1,2 Velars
Most post-Bartholomaean Iranists postulate one rule 

for the PIE velars which produces a series of palatals or 
palatalized velars,

(2) PIE velars become £* ̂ h g* g*h when standing 
before e e 1 % %.

The input to (2) includes not only the PIE simple velars 
but those that are the output of rule (3) below (cf. Kent, 
1953*29). Kent considers (2) to be a diachronic sound 
change producing the Pllr, palatal stops. Bartholomae (1894) 
postulates that (2) is a synchronic rule operative in Proto- 
Indo-European before its split into different languages.
The difference in the time assumed for the operation of 
change (2) (Bartholomae*s rule (1), Chapter One) results in 
an identical stop system but for different stages of language 
development, that is, Proto-Indo-European and Proto-Indo- 
Iranian,

Bartholomae*s PIE Kents*s Pllr.
Labial p ph b bh p ph b bh
Dental t th d dh t th d dh
Palatal k* k*h g* g*h c* c*h g* g*h
Velar k kh g gh k kh g gh

3.3*2.1.3 Labiovelars
The postulation of PIE labiovelars is disputed by
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Kurylowlcz (1935), and many Iranists such as Morgenstierne 
(1942a,b) do not accept them. On the other hand, many others, 
such as Kent (1953), Meillet (1937), Brandensteln and Mayr­
hofer (1964), consider labiovelars as original PIE sounds.
In any case, in Indo-Iranian languages they have completely 
merged with the simple velar series.

(3) PIE ^  ghü merge with k kh £ £h in
Proto-Indo-Iranian.

30.2.2 Sibilants
The PIE s sound is treated by post-Bartholomaean 

scholars in a different manner than it is by Bartholomae 
(1894) and Reichelt (I909). For example, Kent at the begin­
ning of his description rejects the existence of PIE sh and 
zh. PIE z, although listed in his PIE inventory, is later 
described as a variant of PIE s or derived from PIE d in a 
PIE d+d cluster. PIE £ is assumed to have undergone two 
changes in passing to the Proto-Indo-Iranian stage,

(4) PIE £ becomes Pllr. I if preceded by Pllr.
1. Ü i jS Pllr. palatal or velar stops.

(5) PIE £ becomes an h when final after Pllr.
a and immediately followed by a pause between 
phrases or at the end of a sentence.

In Chapter One Bartholomae has a rule like (4) above ; (5) 
was mentioned as a Pllr. sandhi change with no such h listed
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In the list of correspondences for any stage of the lan­
guage. Kent (1953*40), however, posits Pllr. keeps It in 
Proto-Iranlan, and changes It In different Iranian languages.

3.3,3 Nonobstruents
The distribution of the PIE resonants and the phone­

tic nature of their allophones in the various environments 
Is described by Edgerton (1943). There are three phonetic 
realizations for each of the resonants: a nonsyllabic ele­
ment, a syllabic element, and a combination of related 
syllabic and nonsyllabic elements, Lehmann (1952*10) sum­
marizes Edgerton*s findings within the phonemic framework,
I shall restate Lehmann’s account of the resonants In the 
following formulas, using the first letters of vowel (V), 
consonant (C), and resonant (R) as mnemonic devices.

(6) a. R — ^ syllabic / C —  C
b, R — > nonsyllabic / V — V
c, R — > nonsyllabic / VC —  V
d, R — ^syllable + nonsyllabic / VC — V

However, the above Is the description of a single resonant 
In the environment of vowels and obstruents. The contiguous 
resonants have quite a different behavior with respect to 
their allophones. Lehmann (1952:10-11) gives the following 
tabulation of the different allophones of resonants In 
various environments with the observation that # pause acts 
as a consonant.
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One resonant

Two resonants

tit
aya
ayt
atya
aywa
atyut

#lt
#ya

tl#
ay#

but ktlya, âtlya #tlya 
but âyuwa_ 

atyu# but atlyut atlyu#
ktlyut ktlyu# 
#tlyut #tlyu#

#yut
ayut ayu#
#tlwa atlwa ktlwa
atyuwa

either yuwa or possibly Iwa; pattern uncertain
Three resonants aywlt aywl# aywlya

All Iranlsts that I have examined in this study des­
cribe the development of the phonetic elements that are the 
output of (6 ) and not the phonemic elements that are the 
Input of (6), They consider the Proto-Indo-European forms 
to be from a stage which already contains the allophonic ele­
ments produced by the subrules in (6), That is why most of 
the PIE sound Inventories,as well as the Input to the rules 
postulated for nonobstruents, contains consonantal and 
vocalic allophones of the résonants.

3.3.3.1 Liquids
Relchelt's (1909*57ff.) description of the develop­

ment of PIE liquids In Indo-Iranlan languages Is different 
from that of Bartholomae (cf. 1,2.3,1, rule (12)). Relchelt 
does not explicitly state that PIE r and 1 merged Into Pllr, 
r. Rather he mentions that "Die llquldae r and 1 warden oft 
dlsslmllatorlsch vertauscht* (page 57). Without further 
comment or example he adds that In Proto-Indo-IranIan
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"...doch erhlelt slch 1 nur mundartllch welter..." (page 58). 
This Intimates that PIE 1 Is to be found In the main Indo- 
European dialects with which the Iranlsts deal « In fact, he 
states that PIE 1 was preserved In the Indlc dialect group 
to which the classical language belonged and In the Iranian 
dialects from which New Iranian has descended. However, he 
acknowledges the merger of PIE r and 2 1^ Vedlc Sanskrit 
and Avestan.

Kent (1953) separates the consonantal allophones of 
resonants from their vocalic counterparts and groups the 
former allophones with the PIE obstruents and the latter 
with the PIE vowels. Then In a different section he traces 
the development of each allophone In latter stages of the 
language. He does not seem to subscribe to the dialectal 
preservation of PIE JL. Brandensteln and Mayrhofer (1964) 
practically follow Kent In all points except that they 
account for the effect of the laryngeals on PIE resonants.
In terms of the change of PIE r 1, most all Iranlsts follow 
Bartholomae*s rule (12) (cf. 1.2.3.1).

3.3.3.2 Nasals
Relchelt (1909:58) deviates from Bartholomae In very 

minor ways. He does not posit the sweeping change of sylla­
bic nasals as Is postulated by Bartholomae (1.2.3*2, rule 
(14))I Instead he posits the following:

(7) Short and long syllable nasals become respectively
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Pllr#
a. a and â before consonants and
b. ^  ^  and an ^  before vowels and ^ and w,

Kent (1953) agrees with Relchelt*s description, except that 
In (7b) he Introduces a reduced vowel for prevocallo short 
nasals Instead of an.

3,3,3.3 Semivowels
All Iranlsts agree with Bartholomae (1.2,3.3) that 

PIE 2 and w remain unchanged In Proto-Indo-Iranlan.

3.4 Proto-Indo-Iranlan
The sound changes that are enumerated In the previous 

section do not produce a great deal of change. The Pllr. 
consonantal system differs from Its earlier PIE consonantal 
system In minor ways# lablovelars and 1 have disappeared, 
PIE palatal stops have changed their manner of articulation, 
and the velar series have given rise to new palatal stops. 
The major difference between the Pllr. consonants recon­
structed by Bartholomae (cf. 1.2.4) and the ones postulated 
by other Iranlsts has to do mainly with the original PIE 
Inventory postulated by each scholar. Other differences, 
such as Bartholomae*3 rule (6 ) and (7) (cf. 1.2.2.2.1), 
represent the degree of detail and accuracy of one's des­
cription. For example. Instead of the latter rules, many 
scholars treat the development of PIE palatals before
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consonants, I.e. ftt £s, as exceptions or particular develop­
ments (cf. Kent, 1953)*

Other problems result from the choice that one makes 
between the alternative descriptions of the Innovations 
available for the PIE sounds. For example, if one accepts
(1) as the correct description of the Innovation of the PIE 
palatals, then he must be sure that the output of (1) does 
not merge with that of (4), as both are nondental, nonvelar, 
and nonretroflex sibilants. Most Iranlsts are aware of this 
problem and that Is why they symbolize the output of (1), 
the ^-series, different from Ï, the output of (4), although 
the significance of these symbols Is nowhere explicitly 
specified. This problem will not arise If one accepts 
Morgenstlerne's view (1942b) which assigns the change of 
PIE £ to ¥  to a latter stage of language development, perhaps 
Proto-Iranlan, or If one chooses (la) or (lb) over (1). 
Similar problems will arise If (lb) Is chosen to be a cor­
rect Innovation of the PIE palatals; the output of (2) which 
Is characterized as a palatal jc-serles (Kent, 1953» 29 ) m&y 
Intersect with them. This Is anticipated by Burrow (1965*73) 
and thus the alternative symbol, t*-series. Is suggested.
This last symbol, t*, which Burrow provides as an alternative 
symbolization. Is In fact the other phonological alternative, 
(la), suggested by Morgenstlerne (1942), which stands for 
palatalized dentals and which la used by many other Iranlsts 
(cf. Sokolov (1967), Wlndfuhr (1971))»
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One way of avoiding this problem Is to accept the 
change characterized by (la) which produces a Pllr. pala­
talized dental t* from PIE palatal stops. I will reject 
this notion at this time, leaving my justification for this 
decision until page 102ff.

Another way of preventing the merger of the outputs 
of (Ic) and (2) Is to delay (2) until further Innovation 
affects all Instances of the palatal fricatives of rule (1) 
and changes them one step further. That Is, one can consider
(2) as a latter Innovation, perhaps of Proto-Iranlan times 
(see 4 .3.3. for further Justification). One can also
consider the output of (2) as palatalized velars rather than 
as palatal stops. In fact, this Is what one can Infer from 
Morgenstlerne's table of correspondences (1942bi80).

For the purpose of clarity In this historical survey.
It Is desirable to select one of the two alternatives men­
tioned In the preceding section, that Is, (1) or (lb), so 
that further Innovations of these original PIE palatals can 
be described more easily. In Chapter Four I will attempt to 
prove that (lb) above Is the correct alternative; and I shall 
try to present, for the first time, a new description of the 
later Iranian Innovations. But It should be noted that none 
of the Iranlsts Investigated here carry through Morgenstlerne's 
(1945) view. I.e., (lb). In developing the Pllr. palatal 
affricate % Into Av. a and z and OP 0 and d. Most Iranlsts 
accept as Proto-Indo-Iranlan either the more traditional view
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of _s-sounds or Morgenstlerne*s earlier view of a ^-series 
(1942b). Since this chapter Is an historical study of domi­
nant post-flartholomaean views and because the development 
represented by (lb) Is not explicated In any detail, I 
shall accept (1) as representing the mainstream of linguistic 
thinking on this subject. Nevertheless, under palatals
(3.4.1.1.1) the Issue will be Investigated further.

3.4.1 Stops
A major difference between Iranian and Indlc lan­

guages Is the various Innovations that have affected the 
Pllr. stops In the Iranian languages. Most Iranlsts agree 
with Bartholomae*s description (1.3*1.1). Below, Kent's 
(1953»29) description will be restated.

(8) Pllr. voiceless stops £ t c*k. If standing 
before a consonant become voiceless spirants 
f 6 s X, unless preceded by a sibilant.

(9) Pllr. aspirated voiceless stops joh th ^  kh.
If standing after a sibilant, lose their 
aspiration and become £ t c* k respectively; 
otherwise they become voiceless spirants

1 0 i X.
(10) Pllr. aspirated voiced stops ^  ^  fih lose 

their aspiration and merge with b d £*£.

A comparison of the above with Bartholomae (1.3,1,1,
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rules (15) to (18)) easily reveals that Kent's description 
(1953:29) Is not as complete as Bartholomae's1 namely, It 
does not mention that a nasal dental has the same affect on 
the process of sound change as sibilants have In rules (8) 
and (9).

3,4 .1,1 Dental stops
Bartholomae's rule (10) (1.2.2.2.2) Is a synchronic 

sound change in Proto-Indo-European times. It changes the 
first dental stop of a geminated dental cluster Into an 
interdental fricative 0 or %. These sounds are absent In 
the PIE sound Inventory of all other Iranlsts because either 
they do not consider Bartholomae's analysis to be correct, or 
they assign the change of geminated dentals to a later stage 
of the language development,

Relchelt (1909)» following Brugmann (1897), handles 
this change through what Is normally called assibilation. 
Bartholomae's account of It in rule (10), by which an IE t 
and d before t(h) and d(h) change to IE Interdental sibi­
lants 0 and ̂  Is partly In line with the major Iranian Inno­
vations which make voiceless stops fricatives (cf. rules (8-9) ). 
These IE sibilants remain unchanged in Proto-Indo-Iranlan, 
but later they change to PIr. dental sibilants s and z.
This 8 and z are thus kept distinct from other PIr. s and

V Vz by not undergoing the general change to s and z when 
preceded by , etc. Relchelt, on the other hand, considers
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the result of the clustering of dental t or d with the tjhl 
and d(h) to be the affrlcatlzatlon of the first dental 
(Relchelt, 1909 ^  391I) In common Indo-European times as

(11) PIE
t
d

8 t(h)
d(h)

The IE affrlcated sounds tf and ^  which seem to be allo­
phonic variants of dental stops, according to Relchelt, 
change Into simple dental sibilants s and z but In different 
times.

First he posits the change of IE affrlcated ^  to 
Pllr. z along with the simplification of the ^  cluster to 
z In an Identical environment.

(12) d^d(h) zd(h)
IE ----- > Pllr.

_dzd(h)_ zd(h)
PIE de-d-dhl > IE de-d^dhl >  Pllr. dazdhl^ 

PIr. dazdl i LAv. dazdl 'giveI'
Pllr. ualdz-dhuam ̂  GAv. fra-voTzdum

Second he describes the change of IE affrlcated t£, 
which had remained unchsuiged In Proto-Indo-Iranlan, to PIr. 
8 along with the simplification of Pllr. ts cluster In an 
Identical environment.

3St
^  PIr.

(13) ‘t®t(h)n(IE) Pllr.
|_tst(h)

St
St
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PIE ped-tay >  pat-tay ̂  IE pat^tay ̂
Pllr. pat^tay ^  PIr. pastl i LAv. pastl

Pllr. naltst ^  PIr. nalst i LAv. naist

Relchelt does not explain his reasons for assigning 
the changes represented by (12) and (13) to different his­
torical periods. In fact, the output of (13) could be 
subjected to Pllr. rule (4) and become ¥. But as the exam­
ples demonstrate, such a change did not take place. This 
can be explained by assuming that the above-mentioned 
rules should operate In the following order:

(14) 1. Rule (11)
2. Rule (4)
3. Rule (12)
4. Rule (13)

An examination of rule (12) and (13), regardless of 
the time of their application, will show the manner In 
which most post-Barthoiomaean Iranlsts handle these sound 
changes. Each of these rules Is a combination of two types 
of sound change. The top part of each demonstrates the 
replacement of a dental affricate by a dental sibilant 
before a dental stop. This replacement rule Is combined 
with a completely different sound change, the bottom part, 
which deletes a dental stop before a dental sibilant fol­
lowed by another dental stop. It Is not obvious why
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Relchelt, along with other Iranlsts, combines these types 
of sound changes In one statement. The only conceivable 
similarity between the two types of changes can be found 
In their phonetic transcription* I.e., t®t d^d and tst 
dzd and perhaps phonetic similarity. (For further discus­
sion of this subject see 4.3»5«)

3.4.1.2 Velars
All Iranlsts agree that Pllr. velars remain 

unchanged In Proto-Iranlan, except for those stated In 
rules (8-10).

3.4.1.3 Palatals
There are two series of palatal consonants In Proto- 

Indo-Iranlani first the reflexes of PIE velar series by 
rule (2), cj_ c^h glh; second the reflexes of PIE palatals, 
either by rule (1) or (lb).

Pllr. palatal stops from PIE velar stops remain 
unchanged In Proto-Iranlan, except for the changes that are 
common to all stop rules (8-10).

In section 3.4, I briefly pointed out the diversity 
of views among Iranlsts with respect to changes of PIE 
palatals. In this section I shall discuss In more detail 
the main Issues Involved. First, It Is known that In 
Iranian the reflexes of the PIE palatal 6-serles are quite 
distinct from those of the PIE velar k-serles. The same Is
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true In Kaflrl. In Sanskrit such a distinction exists only 
between é and ci the remaining sounds have merged. There­
fore, It Is Important not to allow the two series of sounds 
to be confused with one another In such an early stage of 
language development. Secondly, there Is the Issue of the 
later development of PIE palatals In Avestan and Old Persian. 
Burrow (I965) does not commit himself on the details of the 
subsequent Iranian changes. But from the following quota­
tion It Is obvious that he does not postulate a common Pre- 
Iranian stage (1965173)»

...that Old Persian ©, d which appear In place
of s, z In the rest of Iranian.,.have developed
directly out of such affricates, and that there
Is therefore no common Iranian treatment.

At this point let us examine Morgenstlerne*s view on 
this subject. In his "Development of Indo-European Conso­
nant Ism In Iranian" (1942b), he characterizes almost all of 
the major changes involved In the development of Iranian 
consonants by means of twenty-one glosses. We shall abstract 
his views on the changes of PIE jS- In the following manner*^

a. IE /&/ . [fi]  ----- ^ Hr. A * /  = [t*]
b. H r .  /t'/ « [t*] -----^ Pre-Ir. [©']
c. Pre-Ir.   > Com.Ir. /©*/
d. CIr. / © * /  > Av. f/s/

/s/ before Cl
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To account for Kaflrl and Old Persian the following can be 
added;

e. H r .  /t*/=[t*] ----- ^ Kaflrl /c/ = [t®]
f. CIr. /O»/ -------- ^  OP /©/

The first innovation characterized by (a) is the change of 
PIE palatal ^-series in their place of articulation with a 
simultaneous palatalization of the resultant dental. This 
Is different from the traditional view presented by Nyberg 
(I93I) who claims a change in the manner of articulation. 
This resultant sibilant is a palatal series, as is posited 
In rule (1). Morgenstlerne believes that the Kafiri lan­
guages split off after the application of (a). Statement 
(e) Indicates that palatalized dental /t*/ changes in its 
palatalization to become an affricate, while retaining its 
dental articulation and thus becoming c [t®][. Prom the same 
/t»/, Morgenstlerne believes Skt. £ (1945), as well as CIr.

derived. In fact, (b) produces a palatalized 
interdental fricative series, which Is different from [t*] 
only In the manner of articulation. I.e. stop becoming frica­
tive, It Is from this /©*/ that OP 0 and Av, ^ are perhaps 
derived through (d) and (f). There are a number of objec­
tions that can be raised to Morgenstierne’s analysis. Ilya 
Gershevitch has forwarded a few which I shall explain before 
my own are stated.

In an article entitled "Dialect Variation In Early
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Persian," Gershevitch (1964), In the course of his examina­
tion of different Old Persian words for proving In Old Per­
sian Itself certain minor dialect differentiations— not 
those of Median--compares the two views of the development
of PIE palatals.

The main reason for the different treatments of PIE 
palatals, at least In Iranian, has to do with the way that 
one views their development in Old Persian and Avestan. In 
Old Persian there are a great number of Ô sounds which have 
developed from PIE £- and correspond to Av. £, e.g. OP vlQ-, 
Av. vis- 'royal house* from PIE ulîc-. On the other hand, 
there are a number of Instances where Old Persian demon­
strates an a as the reflex of PIE palatals (besides OP 9),
In addition to the OP £ which appears In words such as vilta 
* ready* from *ulic+to-.

In the past, Iranlsts attributed the above diversity 
In the reflex of PIE palatals In Old Persian to the mixture 
of Old Iranian langusiges (Tedesco, 1921), Melllet and Ben- 
venlste (1931) have Incorporated this In their description of 
Old Persian phonology. Gershevitch, In this study, ques­
tioned the designation of all the Old Persian words with a to 
Median— a non-Perslc language— which led him to re-examine 
the whole idea of the change of the PIE palatal In Iranian.

According to Gershevitch (1964), In the older theory 
of PIE palatal change, the OP 9, which Is a simple Interden­
tal fricative. Is derived through an Intermediate PIr. a
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from PIE ft. But since New Persian (NP) Is believed to be a 
descendent of Old Persian, If an s Instead of a Ô Is found 
In NP sang, from OP a9a(n)ga. this Irregularity Is usually 
described by designating It to a Median "asanga. There are 
two Instances In which Old Persian allows an original OP 3 
to be derived from PIE ki first, when PIE ft occurs before 
PIE 8, e.g. OP trsa- *to fear* from PIE ty(s)-sftoi and sec­
ond, when PIE ft occurs before PIE u, e.g. OP asa from PIE 
eftwo-. The reason for considering the s in these examples 
(and not the one In *asanga-) to be real Old Persian Is the 
belief that these s*s were clusters of ^  at the time when 
PIr. s was becoming OP 0. But this does not hold true for OP 
Gadava * to appear* from PIE sftedoyo-. The latter is explained 
through an early simplification of *ss from PIE sft.

The other theory about the development of PIE palatals 
Is advanced by Morgenstlerne (1942b). In It he postulates a 
palatalized dental voiceless stop *t* for Proto-Indo-Iranlan.
I summarized this view on pages 103-4,(a) through (f). Mor­
genstlerne would explain the two-way development of PIE ^ -  
In the following manner: The *§k- In PIE %kedoyo-, which
had become PIr. s0,In PIE tr(s)-s&o- In Intervocalic posi­
tion, remained until later when It became double a,

Gershevitch (1964) rightly objects to Morgenstlerne*s 
view on general grounds. The change of PIE ft to PIr. 0 In 
sO cluster seems to be contrary to other indisputable 
Iranian sound changes.5 By the sound change that turns
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Pllr. voiceless stops Into their corresponding fricatives, 
Pllr. £h ^  kh become Ir. f 6 x. This sound change is In­
hibited only In one environment, namely after PIE s In 
which case their corresponding simple stops replace them. 
Therefore, where we would expect a £ we usually have a 
Consider the following examples given by Gershevitch:

Av, vid- volsta : Skt. vettha 'know*
Av. da dadaOa : Skt. dadatha *glve*
Av. da-9ra : Skt. da-tra *glft*
Av. vas-tra : Skt. vas-tra 'dress*

Gershevitch also objects to Morgenstlerne's view that 
80 Is simplified to 0 In medial position by the loss of s.
This change Is also considered by Gershevitch to be unparal­
leled In Iranian and contradicts the change of PIr, sO to 
OP S[ In OP tysa, which Is assumed to be a later development.

To the above objections to Morgenstlerne * s view of the 
development of PIE palatals advanced by Gershevitch, I would 
like to add my own which can be very general, Leumann (1941), 
Morgenstlerne (1942a), and Gershevitch (1964) have all dis­
cussed the assets and liabilities of postulating a Pllr. pal­
atalized dental /t*/. But no one, to my knowledge, has yet 
questioned the possible consequence of a cluster of this Pllr. 
t* with another t. I.e. t*t. According to Morgenstlerne, PIE 
ftt becomes Pllr. /t*t/, then Pre-Ir. /0*t/, and finally /It/ 
In both Avestan and Old Persian. The question that I should
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like to raise concerns the phonetic dlstlngulshablllty of 
the two segments In the /t*t/= [t*t] clustering, as in Mor­
genstlerne (1942b). In this cluster we have two consonants 
with Identical features except for one being palatalized.
In view of the fact that palatalization of consonants is 
such a natural and widely operative asslmllatory sound change 
In Indo-Iranian, can /t*t/ = stand not extending the
palatalization to both dental consonants? The answer seems 
to be negative. In fact, Morgenstlerne himself, for a PIE 
ks cluster, postulates the palatalization of the s in Pllr. 
[t's*] In the phonetic representation, even though he does 
not do so for PIE ftti Pllr. /t*t/ = [t*tj . At this point 
I am not questioning the pronouncibillty of [t'l^ln Proto- 
Indo-Iranian, but the fact is that for the former group of 
sounds palatalization extends Itself and for the latter it 
does not. It Is interesting to observe the phonetic charac­
terization that he gives for the Pre-Iranian stage of the 
above cluster, namely tj .6 If the palatalization of /t*/ 
In /t*t/ cluster does affect the second t, turning it Into 
/t*tV, then it is very difficult to envision how the Avestan 
and Old Persian sjb cluster could be produced.

In summary, there are two main views on how the Pllr. 
reflexes of PIE palatals develop Into the Proto-Iranlan 
stage. Following Morgenstlerne (1942b) some scholars accept 
Pllr. tj_, which gives rise to PIr. OJ,. Others who follow 
Bartholomae accept Pllr. £ which produces a PIr. a.
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3.4.2 Sibilants
A second major difference between Iranian and Indlc 

languages appears In the development of an Ir. h from the 
PIE s. Bartholomae (1894) describes It by five rules 
(cf. 1.3.1.2,2). However, other Iranlsts assign many of 
his posited sound changes to later stages, such as Avestan 
or Old Persian periods. For example, Kent (1953*40) 
describes the entire sound change by:

(15) Pllr. s remains unchanged before voiceless 
stops (£ t k £h th kh), but in all other 
positions It becomes PIr. h.

Other changes of PIE £, such as PIE ks to Ir. s or PIE £S 
to Ir. fl, are treated as Individual cases. (For a critical 
analysis of the different descriptions available for Proto- 
Iranlan see 4.3.1).

3.4.3 Résonants
None of the Iranlsts Investigated In this study 

treat the development of Pllr. resonants In any detail. 
Bartholomae*s description still remains as the most detailed 
analysis available.

3.4.4 Summary
The above rules create a number of changes In the PIE 

sounds that are presented In Chart 6. The consonants of 
Chart 6 evolve Into later stages of language and produce
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the Pllr. (cf. 3.4), and later the PIr., sound systems. The 
relationship between the newly produced sounds and those of 
Chart 6 are characterized by the rules exemplified above.
In this section the following chart. Chart 7, Is Intended 
to represent the Proto-Iranlan sounds In relation to those 
of the preceding stage--l.e ., PIE and Pllr. sounds.

3.5 Proto-Iranlan
The Proto-Iranlan sound Inventory (Chart 7), arrived 

at by post-Barthoiomaean Iranlsts, Is smaller than that of 
Bartholomae (Chart 3). The absence of some of the PIr. 
sounds In Chart 7— which are posited by Bartholomae*s Chart 
^— correspond to the absence of sound change In this chapter. 
The scholars studied In this chapter— except for Relchelt 
(1909)— do not consider such additional sounds In Chart 3 
as Proto-Iranlan. For example, most Iranlsts consider 
Bartholomae*s rules(17)» (50)» (52) (Chapter One), which
produce v ^  t, respectively, to be Innovations peculiar to 
Avestan. Some Iranlsts consider PIr. Ë (of Chart 3) to be 
a PIr. sound. For Instance, Morgenstlerne (1942b) and 
Sokolov (1967) represent It In their Inventory of Proto- 
Iranlan sounds, but none of the rules presented In this 
chapter predict Its derivation. Bartholomae*s series of 
nasalized vowels (^ 1̂) are completely absent In all other
descriptions.

However, there are a number of other differences
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CHART 7
PHOTO-IRANIAN PHONETIC CHART 

(PROM PROTO-INDO-EUROPEAN TO PROTO-IRANIAN)
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which exist between Bartholomae*s account of Proto-Iranlan 
evolution and that of post-Bartholomaean accounts. One 
example of such a difference Is the change of PIE u to £
or b after PIS or z.

A few Instances of Bartholomae*s PIr. £ and b are the 
result of a change In the Pllr. semivowel w. The process 
was explained by rule (]6 ), Chapter One. This 2 and b, 
along with the rest of PIE labial stops, appear unchanged 
In Old Persian and Avestan (cf. 2 .3.I), (rules (1) and (3)). 
Relchelt (1909), Insofar as he deals with the Avestan 
sounds, agrees with Bartholomae in ascribing the change—  

rule (36), Chapter One— to the Proto-Iranlan period.
Melllet and Benvenlste (193D» however, are not very clear 
In their account of the development of this Pllr. w, since 
their grammar Is mainly descriptive and not historical.
They recognize a difference In the development of this PIE u 
sound In Old Persian and Avestan. In Old Persian they 
attribute the simultaneous occurrence of two alternants for 
the same words— with and without £ or b--e.g. asa and aspa, 
to the realm of dialect mixture— a subject which Is not 
fully considered by Bartholomae (1895)»

Kent does not add any new thing to the above. He 
describes the development by the following correspondences # 
PIE fiu gu Pllr. dyt zu y Av. S£ ̂  and OP s z.

None of the Iranlsts studied In this chapter present 
a systematic description of the development of Proto-



U 3

Iranian sounds into Old Persian and Avestan. Except for 
Morgenstlerne (19'^2b) and Sokolov (196?). who present PIE, 
Pllr. and PIr. sounds through charts, no one even postulates 
a complete Inventory for PIr. sounds. Therefore, Bartholo­
mae* s (1894 and 1895) are still the most complete and sys­
tematic diachronic descriptions available of Old Persian and 
Avestan. Morgenstlerne (1942b) and Sokolov (19^7), who 
posit a series of PIr. sounds, develop the Avestan sounds 
and do not deal with the Old Persian development. On the 
other hand, Melllet and Benvenlste ( 1 9 3 D , who deal exclu­
sively with Old Persian, posit a Common Iranian (CIr.) stage 
comparable to the Proto-Iranlan stage seen In Chart 7.

In the rest of this chapter I shall describe the 
efforts of different Iranlsts who deal with subjects 
related to either Old Persian or Avestan.

3.5.1 Avestan
Anquetll Duperron Introduced the Avesta to the 

western world In 1771. Sixty years later Eugene Bumouf 
(I883) began the first major philological study of the 
language of Avesta. According to Henning (1942), the 
studies of Geldner (1877) and Andreas (1902) had a dis­
couraging effect on the later scholarship of Avestan. 
Iranlsts, Instead of searching Into the tremendous amount 
of newly discovered Middle Iranian data for the Interpreta­
tion* of Avestan, wasted their efforts In tracing the
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development of different Avestan letters.
In the historical setting described by Henning (1942), 

there Is another scholar who felt the need for a different 
Interpretation of the Avestan orthography and sound system.
In 1942 Georg Morgenstlerne published his famous "Orthog­
raphy and Sound-System of the Avesta," which for all prac­
tical purposes Is still the most accurate description of 
the Avestan phonological system. He follows the tradition 
of Bartholomae (1895, 1904), Jackson (1892), and others who 
consider the Avestan writing system as a self-contained and 
self-explanatory device for the representation of the 
Avestan sound system, as was understood by the Sassanlans.
He assumes with Henning (1942) that the Avestan alphabet Is 
an Invention by learned people for the purpose of recording 
the pronunciation of the language of their holy scriptures. 
Following Nyberg (1938) and others, he agrees that the pres­
ent texts of Avesta all go back to an archetype 1 and there­
fore errors due to the difference In the times of reduction, 
scribal practices, etc., allowed for certain Inconsistencies, 
But Morgenstlerne (1942a) believes that there existed a 
system behind the orthography of Avestan, and he tries to 
describe that system by stating the obvious regularities 
and by finding explanations for what he calls "orthograph­
ical variations" by resorting to the principles of phonetics 
and phonemlcs. The result of his study Is the reconstruc­
tion of the pronunciation of Avestan as employed by those
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who first Invented the alphabet.
Morgenstlerne takes for granted an underlying 

phonemic system which had been reconstructed for Early 
Iranian (Elr.) and accepted by many of his contemporaries, 
e.g. Benvenlste (1934). He tries to show how different 
Avestan letters, which had already been assigned some 
phonetic value, are related to the reconstructed Early 
Iranian language. The method he uses for determining the 
Avestan sounds Is that which Is used In a phonemic analysis. 
He shows that many different letters In Avestan correspond 
to the same Elr. sound, and then he determines the distri­
bution of each of these letters with respect to the other 
letters In the alphabet. He determines which letters stand 
as Independent sounds and which In complementary distribu­
tion to them. He concludes by distinguishing between sounds 
which are phonemes and others which are phonetic variants 
of the phonemes.

Morgenstlerne proposes the following Inventory of 
consonantal phonemes for Avestan. The phonemes which 
belong exclusively to Late Avestan are parenthesized.

1. k X g or)
2. S i J (1) = z
3. t 0 d (%) n 8 z
4. p f b (v) m
5. h
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V6 . r (ç) r
7. y w

This inventory Is quite different, as we shall see below, 
from that which was presented by Bartholomae (1895) (Chart 
4) some fifty years before. It has been abstracted from 
the same number of Avestan letters standing for nonvocalic 
sounds. Each of these sounds Is represented by at least 
one letter, which In turn may or may not have other letters 
as Its conditional variants. Furthermore, some of these 
sounds have phonetic variants for which one cannot find 
any letter although there are orthographical conventions 
which Indicate their presence.

In view of the fact that Morgenstlerne*s (1942a) 
analysis Is still the most detailed description available,
I shall discuss here certain points of his description In 
detail.

The Avestan Q Is In most Instances a variant of den­
tal n before h, but the two occurrences of 0 In LAv. 
paqtaghum ’fifth port* and before r In hazagra *one thousand* 
forced Morgenstlerne to consider It a phoneme. In Gatha 
AvestaiV Is a conditioned variant of g, but In Late Avestan 
they have become contrastive. The same Is true for all the 
voiced fricatives, I.e., % ^ Y. A GAv. ^ Is very rare but 
seems to be a phoneme In Late Avestan.

In the orthography there are three distinct letters
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4̂for 8 which are normally transcribed as s . s r U  . and
s ^  , Morgenstlerne assumes that s (<*cy) may be a 
fricative counterpart of ^  and _S| a voiceless fricative 
counterpart of r (<*rt)i but in Gat ha Avestan they proba-

Vbly merge into s.
Morgenstlerne claims that certain Av. consonants

have palatalized or labialized variants which are identi­
fiable by different orthographical conventions. For example, 
a t preceded by an X  pronounced as a palatalized [t*j , 
whereas after a it is [t]. Also he defines the traditional 
h ’ sign as a palatalized variant of x rather than of h.
The h has a labialized allophone \,h'̂ 3 after u- in bara^uha, 
which is different from the labialized [x^]. Morgenstlerne 
considers the [h'^J and to be phonemically /hw/ and /xw/.

An hr cluster is believed to be voiceless [r] before 
£ and k and is considered to be a variant of /r/. Morgen- 
stierne believes that the later ^r] becomes an independent 
phoneme.

In Morgenstlerne*s Avestan inventory one does not 
see t ^ rf x^ k É  which occur in Bartholomae* s chart 
(Chart 4). The t and d are assigned as allophones of /d/, 
h* and XÏ of /x/, h of /^/; z and ^ are not considered by
Morgenstlerne at all.

As a supplement to his "Orthography and Sound System
in Avesta," Morgenstlerne (1942bi79ff•) gives a tabular
account of the development of the major Av. consonants
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from Proto-Indo-European. I have discussed certain 
Inadequacies of his description of the PIE palatal stops 
in section 3.4 .1 .3, but the point which is of interest here 
is his listing of his reconstructed CIr. consonants, which 
could have been his main guideline for the phonemicization 
of the Avesta sounds.

1. k X g 6 .
2. c VX Ï 7. ©• y

3. t 9 d n 8 . r [l?l
4. p f b m 9. y w
5. s 1 Z /s/ h]7

a

This Common Iranian sound inventory can tentatively 
be equated with what Morgenstlerne called Early Iranian, 
since there is no serious evidence against it at this time. 
It is also similar to the phonemic inventory that Morgen- 
stierne postulated for Gatha Avestan. The major difference 
between the two phonemic systems of Common Iranian and 
Gatha Avestan can be summarized below.

1. GAv. /f)/ Is developed perhaps from CIr. n.
2. GAv. /s/ replaces CIr. x.
3. In GAv., /z/ and /h/ become phonemic, while

in Common Iranian they are only variants of /a/.
4. In Gatha Avestan, /z/ becomes phonemic, while

in Common Iranian, is is an allophone of /s/.
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5. GAv. /r/ Is a new phonemei it developes
from the CIr. /rt/ cluster.

6 . CIr. / O V  and /%*/ do not appear in Gatha
Avestan; they change to /s/ and /z/«

Ten years after the publication of Morgenstlerne•s 
article, Eric P. Hamp (1952) presented a short phonemic 
analysis of "Non-Syllabic Phonemes of Avestan," which deals 
mainly with Late Avestan. It is based on the orthography 
without reference to any historical or palaeographic evi­
dence. In most cases Hamp*s results match those of 
Morgenstlerne, but in a few instances, which we will 
present below, they contrast with each other.

9Harap's roster of nonsyllabic phonemes consists ofi

Obstruents
1. Stops k t P VC

S d b Ï
2. Spirants X e f

3. Sibilants s
Z

4. Shibilants V
3

VZ
5. Nasals n m
6. Semiconsonants r
7. Aspirates h
8. Semivowels^® y w
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This chart Is very similar to Morgenstlerne*s (1942a) 
inventory of Gatha Avestan, even though Hamp postulated it 
for Late Avestan. The differences between the two scholars* 
inventories have to do with the rigor used in the phonemic 
analysis of the data. Hamp*s analysis exemplifies the 
linguistic climate of the post-Bloorafieldian era when 
phonemic theory was becoming a rigorous "scientific" method 
of investigation of the phonology of a language. Morgen- 
stierne represents the pioneering European work in phonemics 
in the early 1940*s.

The difference between Hamp*s and Morgenstierne’s
Gatha Avestan phonemic inventories can be seen In the 

4 Vpresence of /s/ and /r/ in Morgenstlerne. He posits these 
two sounds for Gatha Avestem (as well as for Late Avestan) 
on the basis of orthographic and etymological differences, 
although they are purported to have become /s/ eventually. 
Hamp (1952:81) working only on the orthographic evidence 
without concerning himself with etymology, specifies the 
complementary distribution of each of the signs and assigns 
the three signs to one phoneme, /K/:

1. 1̂ 8 ] allophone of /s/ before /k t p c#/
2. ^8j f>{J allophone of /s/ before /y/
3. [ rJ ^  allophone of /s/ elsewhere

Another difference between the two Is the status of 
Av. voiced fricatives. Morgenstlerne assigns phonemic
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status to them for Late Avestan but allophonic status In 
Gatha Avestan. His reason for this analysis is not phone­
mically motivated; in fact, he does not show enough contrasts 
between the voiced stops and voiced fricatives to warrant 
such an analysis. It seems that Morgenstlerne confuses the 
idea of the existence of a set of new, regular correspon­
dences— specified by new signs— with new phonemes. Hamp, 
working with the more rigorous phonemic theory, considers 
these voiced fricatives to be allophones of the voiced stop, 
even in Late Avestan. On the other hand, Hamp, not overly 
concerned about the phonetic value of the signs, goes along 
with the traditional interpretation of the ^  sign (as a 
palatal h) and considers it to be an allophone of /h/, 
whereas Morgenstlerne, on the basis of what he calls [h*]
— a "phonetically unlikely sound"— , does not accept the 
traditional view, but rather considers [h*]to be an 
allophone of /x/.

3.5.2 Old Persian
In Bartholomae»s (I895) contrastive description of 

Old Persian and Avestan, the former seems to be less 
accurately described. Many of the sounds that he postulates 
for Proto-Iranian are simply of Avestan character, and as 
such, not appropriate as underlying sounds for the Old 
Persian phonetic system.

Almost all Iranists who work with Old Persian disagree
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with Bartholomae on a number of issues, some of which were 
touched on before in 3»5* Meillet and Benvenlste*s (1931) 
Grammaire du vieux-perse is the best synchronic description 
of Old Persian available to date. Their phonetic analysis 
of Old Persian data is very lucid. They claim a close 
relation between OP sounds and those of Common Iranian:

Le système consonantique du perse represente 
celui de l'iranien commun, a quelques 
particularités dialectales près:

p t k
f 0 X
b d g

on y joindra les semi-occlusives chuintantes 
c, et j,..., les nasales m et n, les sifftantes 
5» z et J, i, plus la sifflante particulière 
rendue icT par les sonantes J[,w, r. La 
language ne comparait pas de 1.

Each of these sounds is described with regards to the 
environment in which it occurs, its probable pronunciation, 
and, at times, in relation to some older stage of language. 
Because of the descriptive nature of Meillet and Benveniste’s 
Grammar. one finds a more detailed treatment of Old Persian 
than was observed in the contrastive study of Bartholomae 
(1895). The most important achievement of this book in the 
area of phonology is its introduction of dialectal consid­
erations in determining the sounds of Old Persian. In their 
examination of the Old Persian lexicon, Meillet and Ben- 
veniste, following Bartholomae, observe the fact that cer­
tain words differ from the expected forms by deviating from
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the well-known historical sound changes. For example, in 
certain words where historical considerations require the 
presence of OP 0 or d , an s or z appears, while in other 
lexical items one finds the normal correspondences 0 and d. 
Bartholomae (1895) describes this to be the result of 
"alternation" between different OP sounds. For example, 
his rule (lUa-b) accounts for the alternation of d with z, 
both etymologically corresponding to PIr. z. This PIr. z, 
on the one hand, is itself derived from several other 
sounds, i.e. PIE £ d g gh, (corresponding to Bartholomae*s 
PIE z % y £h). The restriction on the distribution of these 
PIE sounds already excludes the occurrence of PIE z in 
initial position; it occurs only before voiced consonants. 
It is also known that the PIr. z, which comes from PIE d 
(Bartholomae*s PIE %) occurs only before a PIE d, so that 
the only other z which is found in Proto-Iranian must 
necessarily be a reflex of the PIE £ and £h (cf. rules (8), 
(22), and (23d)). un the other hand, OP d, besides its 
normal correspondences.(PIE d and dji), "alternates" with 
PIr. z, which is itself a reflex of PIE £ £h. This d 
inherits all the distributional conditions of PIS £ and £h 
and completely merges with the PIr. d. Meillet and Ben- 
veniste consider this two-way development of PIE £ ^  into 
z and d, not a matter of alternation of two OP sounds, but 
a mixture of Old Persian and Median or Avestan dialects, 
perhaps through borrowing. The same explanation holds true
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for the 8 and 0 alternation specified by rules (15% %%d c), 
Chapter Two. However, in the case of s and 0 we have an Old 
Persian text where the same lexical item appears in two 
different forms, e.g. aOanga- and asan- * stone.*

Meillet and Benveniste consider the d and 0 to be 
the Old Persian correspondence to PIE k-, (Bartholomae*s 
x-series), while z and s, which appear in words that are 
borrowed as Median reflexes. How the OP 0 and d have been 
evolved is not discussed by them, but it is conceivable 
that PIr. _s reflexes of PIE palatals undergo further changes 
to produce OP 0 and d, while no such change is necessary for 
Avestan or Median.

The best available account in English of the 
diachronic sound changes that give rise to the Old Persian 
sounds, appears in Kent (1950, 1953 )• It summarizes most
of the important sound changes Involved. In a way it is a 
fitting supplement to Meillet and Benveniste*s (1931) 
descriptive grammar.

A great deal of Kent’s (1953) account of sound 
changes has appeared throughout this chapter. He follows 
the tradition of Brugmann (1997) in developing the Pllr. 
sound system; however, in more important cases, he stops 
short of reconstructing the Proto-Iranian stage. For 
example, he does not explicitly state the PIr. reflex of 
Pllr. /-sounds. He derives the OP 0 and d and Av. ja and z 
directly from Pllr. /- and sometimes from PIE k-sounds.
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Ignoring the commonly expressed view that Proto-Iranlan 
reflex of Pllr. /- is dental sibilant s (cf. 3.4.1.3). If 
he accepts this, in view of the fact that Avestan reflexes 
of PIE k-sounds are also s and z, these Avestan sounds 
appear to be identical with Proto-Iranian sounds. Then OP 
0 and d would naturally appear as later innovations. Not 
being willing to become involved in such a dispute, he 
avoids the question and derives the Old Persian and Avestan 
reflexes of PIE k-sounds from Pllr. /-series. Perhaps 
another reason for his not having a Proto-Iranian reflex 
of Pllr. /-sounds is the fact that in Old Persian it appears 
as three different sounds* 0 s ^ in a0anga. asa. and wlsta. 
and in Avestan as two sounds* s and / in aspa and wista.
It should be remembered that most of Kent * s statements of 
sound change are very general and operate across the board 
(cf. rules (1), (2), and (3)). Such general statements— to 
be used as a teaching guide— could not be worked out for 
OP 0 s Therefore he treats all the examples of OP s 
(from PIE k) in a different section and those of _s as cases 
of dialect mixture.

Most of Kent's (1953) individual treatment of sounds, 
e.g. Pllr. ^  to s^, can be accounted for by the general 
rules, but there are several sound changes that are 
exclusively Old Persian. For example, PIE ^  and kl and 
PIE XX thr all become OP c, a sharp, lengthened sibilant 
(cf. Brandenstein and Mayrhofer (1964*13) for a detailed
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description of this sound). This was expressed, in Chapter 
Two, rule (14b). Kent (1953) describes the derivation of 
OP c by a different, apparently unrelated process, although 
the reflexes of both PIE t and k in these positions ought 
to be OP 0, and the change involved is the same. Another 
example involves the change of (PIE J^) Pllr. ^  to OP 
but not OP _0 from PIE k, (Pllr. _s).

Hoffmann (1958) discusses the above two issues and 
points out the ordering factors involved. In the case of 
OP Ç, the sound change which produces it must be a late 
rule— operating subsequent to the change of Pllr. / to OP 0. 
But with regard to the fact that only 0 from Pllr. t 
becomes OP _s and not OP 0 from Pllr. /, he postulates that 
the change of Pllr. t to s is prior to the change of Pllr. a 
to 0. This allows the latter to appear unchanged in Old 
Persian.

Gershevitch (1964) uses the change of OP II»
and the exceptions to it, as arguments for identifying minor 
dialects in Old Persian— separate from Median and Avestan. 
But Hisch (1954) discusses the OP c from the earlier ^  
as the result of a process of consonant cluster simplifica­
tion which he believes to be a major characteristic of Old 
Persian phonology. Another example of this simplification 
process is the appearance of anaptytic vowels between con­
sonants, as in druY/duruY. He argues that this Indicates 
that Old Persian is farther removed from common Old Iranian.
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3.5.3 Conclusion
Descriptions of Avestan and Old Persian consonants 

are available in the various references mentioned above.
In sections 3.5.1 and 3.5.2 I have discussed certain charac­
teristics of the various descriptions in relation to 
Bartholomae (1894 and 1895), Chapters One and Two. Depend­
ing on the analysis of the PIE palatals in Old Persian and 
Avestan, one can come to different conclusions about the 
antiquity of each language. Iranists, except Risch (1954), 
do not take a clear position on this issue. Meillet and Ben­
veniste (I93I) discuss the degree of antiquity of Old Persian 
vis-4-vis the Avestan language. One finds statements such 
as the following dispersed in the course of description*

A beaucoup d*égards, le vieux-perse est une 
langue dont l'évolution est avancée et 
commencements d'un état moderne y 
apparaissent, (page 19)
Les Innovations perses sont en partie les 
mêmes que celles de 1*avesta recent, (page 23)

They present few solid examples in phonology to establish 
the point of the last quotation. The main sound change that 
has affected the consonants of Late Avestan to differentiate 
them from Gatha Avestan, and which Meillet and Benveniste 
ascribe to Old Persian, is the sound change which causes the 
voiced stops to become fricatives in intervocalic positions. 
The pronunciation law, although correct, is not, of course, 
supported by the orthography of Old Persian and is not held
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by many other Iranists,
It should be mentioned that some of the PIE sound 

changes, such as "Bartholomae*s law," (cf. rules (4) and (5), 
Chapter One), still operate without exception in Gatha 
Avestan, but in Late Avestan and Old Persian they cease to 
operate.

In comparing Sanskrit with Avestan, Jackson (1892) 
mentions certain irregularities in Late Avestan with regard to 
Bartholomae*s law. He noticed that while in Gatha AveStan 
this law is carried out without exceptions, it shows a 
number of exceptions In Late Avestan. According to this 
law, forms such as PIE auah- when suffixed by -*ta should 
change to *augdha* this later becomes *augda by rule (16) of 
Chapter One. In Gatha Avestan an anaptytic vowel gets 
inserted and the result is *aogada *you spoke.* But in 
Late Avestsui Instead one finds *aoxta, a form deviating from 
Bartholomae's law. Jackson thinks somehow the suffix -*ta 
regained its voiceless nature, and according to rules (2) 
and (3)I devoiced the preceding obstruent (which had already 
lost its aspiration) and later turned it into a fricative 
by rule (18), all of Chapter One.

These kinds of exceptions and deviations from the 
general rules in different languages have attracted the 
attention of linguists for a long time. In the last decade 
we have seen a number of discussions on these subjects 
attempting to deal with them in terms of the notions of
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"rule-ordering." I shall have more to say about this In 
the next chapters. The same situation exists in Old Persiai% 
and that is why no mention of Bartholomae*s law appears in 
the Old Persian grammars, such as Kent's (1953).



130

CHAPTER 3 
FOOTNOTES

^The larjmgeals, as non-obstruent sounds, will not 
be discussed at all in this study.

^Kent (1953*34) has one exception to rule (1) where
PIE ic- does not become 6-i rather, it becomes /. This
occurs only before PIE s. The reason for his assumption
comes from the reflex of PIE k in Skt. ks cluster. He 
claims that it is difficult to conceive“now Skt. k could 
be derived from a Pllr. sibilant /.

3rhe aspiration of all Pllr. consonants disappears 
in Proto-Iranian; therefore, I have dropped the aspiration 
from the right hand of the rule.

^In accordance with the usual practice, I shall 
enclose his phonemic symbols in slanted lines and phonetic 
symbols in brackets.

5% had arrived at this conclusion, objecting to 
Morgenstierne,quite independently, but now that I have 
come across Gershevitch*s article I shall present his 
arguments as they have been proposed in 19o4. See my 
additional objection on page 214,

^More objections to Morgenstlerne*s view, which is 
the basis of the work done by Windfuhr, will be given in 
other places, especially with his idea of the antiquity of 
Old Persian over Avestan.

^The sounds in brackets are variants of the sounds 
outside of them,

®It is not obvious why Morgenstlerne even mentions a 
CIr. %. I have represented it here as it appears in his 
article.

9The phonemes of juncture are not listed here.
lOHere I have to change Hamp's signs, namely, 1 and a 

to ^ and w.



CHAPTER 4
FROM PROTO-INDO-EUROPEAN TO PROTO-IRANIAN

4,1 Introduction
Traditionally the main task of an historical linguist 

has been the reconstruction of a proto-language and a list 
of sound changes that convert it into its daughter languages. 
The problems related to the chronology of the sound changes 
are, if at all treated, but of secondary import.

Part One of this dissertation is an excellent exam­
ple of this scholarly tradition. It shows that in practice 
it is impossible to do any serious historical linguistics 
without knowing the chronology of the sound changes since 
derivations of a correct descendent language are, to a great 
extent, dependent upon it.

The present part is ah attempt to describe the sound 
changes involved in the development of OP and Av, consonants 
within the framework of generative phonology from Proto- 
Indo-European, The units that have been chosen as PIE 
sounds are those that have been reconstructed by means of 
comparative method and internal reconstruction and have been 
accepted by almost all Indo-Europeanists. No attempt is 
made here to justify the reconstruction or to present a 
synchronic phonological analysis of Proto-Indo-European.
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The synchronic processes are referred to only insofar as 
they effect the diachronic changes involved.

In the present chapter the exact nature of the sound 
changes described in Part One will be re-examined. I shall 
particularly concentrate on the presentation of each sound 
change within the distinctive feature framework with the 
goal of demonstrating the linguistically significant gener­
alization, often lost in the mass of data accumulated in the 
traditional approach summarized in Part One. While the 
exact characterization of each sound change is the main sub­
ject of this chapter, the relative chronology of these 
changes is referred to in passing. A more detailed discus­
sion of the latter topic will be presented in Chapter Five.

4,1.1 The model
The description of the diachronic phonological 

changes involved in the actual development of OP and Av. 
consonants will be presented here within the framework of 
generative phonology as proposed by Halle(1959» 1962), 
Chomsky (I965, I966), Chomsky and Halle (I968), Stanley 
(I967), McCawley (I968), and Kiparsky (I965). The basic 
tenets of generative phonology are taken for granted, and 
the discussion of the theoretical nature will be limited to 
those areas that are raised by the data in the course of the 
description.

The Proto-Indo-European language, like all other
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languages, must exhibit a certain degree of phonological 
redundancy. It is not possible to discuss these redundan­
cies in detail, but occasionally certain of these redundan­
cies are referred to and characterized by a set of morpheme 
structure conditions. Basically the redundancies impose 
three types of constraints which are presented by* a) seg­
ment structure conditions, b) sequence structure conditions, 
and c) constraints on the combination of (a) and (b). 
Following Stanley (196? ), I accept the view that
"for every significant generalization that can be made about 
the morphemes of a language there is a corresponding mor­
pheme structure condition," but in this study no attempt 
shall be made to discuss the PIE morpheme structure condi­
tions, since the aim in this study is not a description of 
PIE phonology. Rather I shall discuss only those conditions 
which contribute to the study of diachronic sound changes 
involved in the development of OP and Av. consonants.

I shall assume that the PIE sound units are presented 
in the form in which they appear in the lexicon of a genera­
tive grammar; that is, each morpheme is represented by a 
phonological matrix consisting of columns of segments and 
rows of distinctive features. The phonological component of 
the grammar, then, operates on these abstract forms and pro­
duces their phonetic forms.

The dictionary matrices will present nonredundant 
specifications of the segments specified by binary features.
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These are the Input to the phonological rules. The phono­
logical rules may change feature values (*-* to *+* or vice 
versa), may add or delete whole segments, may permute seg­
ments, may introduce new features, or may delete the old 
ones by adding or deleting rows, etc. The phonological 
rules will be linearly ordered.

The phonological rules will have the following form*
A --- > B / X  Y. The arrow (---->) means "rewrite as" or
"replace by." The slash (/) means "in the environment of," 
Thus the above rule says* "Replace A by B when A is pre­
ceded by X and followed by Y." Furthermore, this rule is to 
be interpreted in such a way that all of the nonredundant 
features of A which are not specifically mentioned in the 
rule remain unchanged. For example, the following phono­
logical rule

^-low
_V

Is to be Interpreted as* Rewrite all [-lowj(high or mid) 
vowels as [-back] (front) vowels before an optional conso­
nant followed by a [-back] vowel, and rewrite all [-low] 
vowels as [fback] before an optional consonant followed by 
a [+back] vowel, Nonredundant features of the vowels remain 
unchanged, e,g, high vowels remain high, mid vowels remain 
mid, nasalized vowels remain nasalized, and so forth.

The morpheme structure conditions

KbacW■]/[ ]



135

are applied to all matrices In the surface structure repre­
sentation of (utterance) sentences prior to the application 
of the phonological rules. It will show, however, that some 
of the morpheme structure conditions apply to strings which 
are the output of phonological rules as well as to those 
which are the input to this component of the grammar (cf.
4.].2). Furthermore, following Schachter and
Fromkln (I9681I8) I will include the convention that when 
a feature is specified as redundant In the morpheme struc­
ture rules, it remains redundant with the application of the 
phonological rule If the nonredundant feature Is changed and 
the redundant features are not mentioned. For example, all 
PIE palatal stops [+hlgh) are redundantly [-anterior] which 
must be specified by a segment structure condition. If a 
rule changes the value of the feature %+high] to [-high] 
and does not mention the feature anterior , this means that 
the segment that was redundantly [-anterior] changes to 
[+anterlor] simultaneous with the change In feature j^hlgh^.

4.2 Proto-Indo-European
Traditionally most of the reconstructed sound systems 

for Proto-Indo-European are very symmetrical and systematic. 
For example, PIE stops consist of four (or five) series of 
sounds based on the different points of articulation, each 
of which consists of aspirated and unasplrated voiced and 
voiceless sounds. The set of sound changes that are postu-
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lated for turning these sounds into other sounds in dif­
ferent descendent languages, although posited with a goal of 
showing a one-to-one correspondence, on the contrary seems 
responsible for producing a mass of Irregularities. In some 
sense the innovations disturb the regularities easily iden­
tified in the inventories of PIE sounds (cf. Charts 1 and 6), 
which Include the universal characteristics of the Indo- 
European languages.

However, none of the PIE sound Inventories that are 
available to date are as linguistically "systematic" and 
"natural"^ as they seem to be. For example, some of the PIE 
sounds do not appear In any of the descendent languages, 
e.g. sh zh. They are posited by Bartholomae (1894) because 
of his view of symmetry and as a consequence of his rules 
(4) and (5) In Chapter One. Also, PIE k kh £ namely, 
nonstrldent, nonaffrlcated palatal stops, do not appear as 
contrastive sounds In any Indo-European language. Most 
palatal stop sounds In Indo-European languages are also 
strident affricates. In addition, If any of the available 
Inventories of PIE sounds Is subjected to the conditions of 
"naturalness" and "symmetry" proposed by Chomsky and Halle 
(I968i400ff.), It will become obvious that any unmarked 
palatal stops, universally and most naturally are also 
strident and affrlcated ([+delayed release]). Therefore, 
postulation of nonaffrlcated PIE k ^  £ £ji, although they 
are sounds that are In-between the centum velar and the
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satam nonvelar descendent sounds, makes the PIE sound inven­
tory not altogether "symmetrical" and "natural."

In this study the following Inventory of PIE 
sounds (Chart 8) Is accepted without further discussion, 
and it will presently be shown that some of the first sound 
changes (innovations) have the consequence of "simplifying" 
the language.

4.2.1 Palatals
One of the earliest and most important sound changes 

that has affected the PIE sound system, and which has given 
rise to the major Indo-European dialect differentiation, is 
the change of PIE palatals. The reflexes of PIE k kh g gh 
are s and z in Avestan and 6 and d in Old Persian. The 
first change that affects the PIE palatals can be charac­
terized by the following*

(1) "tobst
■►high
-back [’►strident]

The only nonback, high obstruents in the classificatory chart 
of PIE sounds are the palatal stops. This rule produces 
strident affricates In a Jakobsonian way of affrieating 
stops. Chomsky and Halle (1968*321) discover that not all 
affricates are strident and thus propose a new feature to 
account for affricatlzation. Thus the following rule could 
be substituted for (1)*
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(la) r+obstl _ -
I +hlgh I ----^  [•►delayed releasej
I-backj

However, I will not accept rule (la) rather than (1) for 
the following reasons* The adoption of (la) necessitates 
the postulation of another sound change, (lb), In order to 
change the affrlcated stops— the output of (la)— , and most 
of their subsequent developments. Into strident sounds.

(lb) •►Interrupted 
■►delayed release ̂

[■►strident]

Since as far as I know all affrlcated stops In Indo-Iranlan 
are strident and because feature stridency plays a large 
role In the major diachronic sound changes Involved In Indo- 
Iranlan phonology. It seems more natural to express the 
processes Involved by rule (1). Then among the redundancy 
rules there will be a (rule) segment structure condition, 
such as*

(Ic) If r ■►Interrupted!
I ■►strident J

r ^  1Then [-tdelayed releasej

which completes the processes Involved.
The output of rule (1) Is In agreement with 

Brugmann’s (1888*18?) earlier view about the pronunciation 
of these sounds by the speakers of the satam group of
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languages. He speculates that in common-Indo-European times, 
an affrlcated stop-series Is as dlalectlcally plausible as a 
velar fricative series (posited by Bartholomae, 1883) as Is 
the velar stop series that Is pronounced by the speakers of 
centum dialects (see 1.2.2.2.1).

The output of (1) Is comparable to the sounds which 
many scholars reconstruct to represent the Pllr. reflexes 
of PIE palatals. Morgenstlerne (1945), on the basis of 
Kaflrl dialects, proposes that such affrlcated palatals are 
to be preferred over the traditional sibilants as the sounds 
most Immediately derived from the PIE palatals. However, 
not being very sure of his own proposal, he gives an alter­
native reconstruction for them. These are the palatalized 
dental series which he had postulated before (1942b) and 
used throughout his earlier descriptions of the development 
of the IE consonemtal system In Old Iranian and Avestan. 
Burrow (1965*73) also postulates for Pllr. a series of 
palatal affricates of some sort without committing himself 
to much elaboration on this recommendation.

The change characterized by (1) Is a very natural and 
desirable sound change. It moves the "asymmetrical" PIE 
sound system toward a more simplified structure by affrl- 
catlng the PIE palatal In line with the sound system of the 
majority of Indo-European languages. The simplifying 
effects of rule (1) are well documented by Chomsky and Halle 
(1968*400ff.) as a natural and universal property of the
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unmarked palatals In most languages,^ Insofar as the 
development of descendent languages Is concerned. It la 
possible to view (1) not so much as a phonological change 
as such but as a process of simplification of the system 
Itself. The first major Innovation In PIE palatals would 
then be (15) which changes the palatal affricates Into 
dentals. This line of argument could have more far reach­
ing Implications— at least, more far-reaching than I want 
to get Into— with regard to the validity of positing a con­
trastive series of palatal stop k-sounds for Proto-Indo- 
European. Perhaps Mel]let's (1964 [l927j|»91ff. ) objection to 
to the positing of such a series as PIE phonemes can be 
justified. Although he mentions (1964 [1927] 183) the fact 
that

...les prepalatales ne comportent que difficile­
ment une occlusion parfaite, elles se«mouillent» , 
ce qu'on Indique par un accent après la lettre 
(ainsi ^  pour k pr/palatal mouillé), et tendent 
enfin h devenir des mioccluslves...,

he posits such unattested segments ki as Intermediate sounds
from which the satam sibilants are derived. These kinds of
marked palatal stops are the consequence of his phonological
theory which views the sound change as phonetic drift
(Kiparsky, I965*Chapter 2), In this case the change In the
place of articulation.

4.2.2 Sibilants
The characterization of the change of these PIE
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palatals should not be considered as taking place in isola­
tion i in fact, it is an event in the interwoven network of 
changes that go on continuously in the Proto-Indo-European 
language. For example, in the same period that (1) is 
actively involved in changing certain sounds, another 
Innovation affects the PIE s.

PIE sibilants constitute one of the most complicated 
issues of Indo-European phonology. Various scholars postu­
late different numbers of PIE sibilants. Bartholomae (1894i 
15) postulates ten, and others, one or two. Following the 
view of most Indo-Europeanists today, I accept only one 
contrastive voiceless dental sibilant, s, with a voiced 
conditioned variant, z, derived through rule (6 ).

The changes involved in the development of the PIE 
sibilant in the Indo-Iranian group of languages are as 
involved as those of palatals. In Sanskrit this dental 
sibilant is represented, not only by dental but also by 
a retroflex g. In Kafiri there are s s s. In Iranian the 
PIE sibilant corresponds to s s h. The first change of PIE 
s in Proto-Indo-Iranian that most scholars agree upon is one 
or another version of Bartholomae*s rule (11), which states 
that ^-sounds become ^-sounds when they occur after liquids, 
velars, and JL- and u-vowels (see 1.2.2.2.2), all of which 
can be represented respectively byi 1 ^ 1 r r ri k* k*h
K* g*h k kh jg £hi X xh y ih| and ^ i Î u S. 
For many years scholars have examined these environments
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from a comparative point of view. They have found that 
this large number of environments is actually reconstructed 
on the basis of a small amount of attested sounds. For 
example, there is no evidence for the change in the 
environment after 1 %, perhaps due to a very early merger
of PIE 1 with r. In Indo-Iranian languages, many members of 
the class of sounds which Bartholomae calls "gutturals,** 
have changed to other sounds. For example, Bartholomae*s 
velar fricatives--Brugmann*s palatal stops— undergo certain 
changes (see 3. 4.1.3 ). The only "guttural" sounds that
remain in most Indo-Iranian languages are thus the simple 
velar series which are normally characterized by a k. Today 
most scholars represent the above restrictions by a listing 
of JL u X  k where a following PIE a appears as &.

There are several major deficiencies in the phono­
logical framework in which the diachronic description of 
various Indo-European languages has traditionally been 
studied. For many years scholars have been aware of the 
change of PIE £ to Pllr. £ in the environment following 
1 u Z k. They have discussed it in great length and have 
proved its accuracies by providing a great number of exam­
ples. But until now no one as far as I know has explained 
why such a change which appears in so many different Indo- 
European language families, i.e. Indie, Slavonic, Iranian, 
should have taken place after such a diverse and seemingly 
unnatural group of sounds. In other words, the unanswered
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question Is, what common phonetic feature is shared by 
1 u r k kh Eht etc., which would allow an identical change 
in a following PIE s?

The articulatory phonetic theory upon which most of 
the work accomplished by Indo-Europeanists is based is not 
capable of identifying any common feature among l u r k .  

Within articulatory parameters and u can be classified as 
high vowels, k kh g gh as velar stops (consonants), and r 
as a liquid (resonant). The phonemic theory which is also 
based on such an articulatory phonetic framework, such as 
the one used by Lehmann (1952), Is also incapable of 
explaining anything more. In fact, within traditional 
phonemic theory, the three classes of sounds represented by 
JL u r k are as diverse as they could possibly be ; they 
represent the three major classes of sounds, namely, 
consonants, vowels, and resonants (cf. 3.2.2 ). This, I
think, is due to the serious inherent limitation of this 
theory. Indo-Europeanists, linguists, and philologists who 
have operated or still operate within such a theoretical 
phonetic framework, as they almost all have done, are 
forced to characterize the above-mentioned environment by 
listing the four sounds— u r k (see Kent (1953)» Burrow 
(1965), and Windfuhr (I97I1II5) .

The phonetic theory that has been a major part of 
Generative Phonological theory, namely. Distinctive Feature 
Analysis, provides for the first time a very plausible
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answer to the question concerning the common feature con­
ditioning the change in PIE s. The change of ^ to % 
involves a change in the place of articulationi that is, 
it is a change from the dental area to the alveo-palatal 
region, obviously due to the phonetic nature of the pre­
ceding sound. A glance at the classificatory chart (Chart 
8 ) of the distinctive features of our contrastive sounds 
reveals that in fact not only the above sounds— u r k—  

but all the sounds listed by Bartholomae*s rule (11) share 
a common value in the phonetic feature ^+high]. In this 
theory, the feature high characterizes the placement of 
the body of the tongue and is one of the primary phonetic 
features which classifies the primary classes of speech 
sounds (see Chomsky and Halle, I9681304ff.). The change 
involved in the PIE j becoming Pllr. 3 can be simply des­
cribed by the following rule*

(2) [+strident] --- >  [+high] [ + h i g h ] ]

This rule involves a change in the feature high, i.e. 
[-highj to [+highj . The environment in which it takes 
place is following a sound which itself has the feature 
^+high]. It thus appears that this change, which has been 
the most troubling sound change for Indo-Iranists, is merely 
a case of progressive assimilation which extends the feature 
[+highj to a following non-high sibilant. This rule, how­
ever, does not account for Kafiri developments.
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Accompanied by the change of the value of feature high in
(2) is another change, (2a), which altera the feature 
anterior in the following wayi^

(2a) +obst
+high

^  [-ant]

This change does not need to be mentioned as it is accounted 
for as a direct result of our convention on the application 
of rules (cf. 4.1.1, page I35),

4.2.3 Liquids
One major objection that could be raised to the above 

analysis is the specification of PIE r and 1 as |+high]. It 
has been a customary practice to consider liquids as dentals 
and, as such, [-high]. This has been an arbitrary practice, 
and there is no way to prove the validity of such phonetic 
characterization. In this study I specify the liquids as 
alveopalatal and, as such, [+high]. The reason for such 
feature specification is its behavior as a conditioning 
element, along with other [+high] sounds in rule (3).

It should be noted that 1 u r k do not include 1.
One way of accounting for the exclusion of JL in the list is 
to postulate that rule (2) takes place after the following 
rule#

(3) [+lateral] ----^ [-lateral]
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Rule (3) is another isogloss distinguishing the Indo- 
Iranian languages from the other Indo-European languages.
It merges PIE 1 with PIE r. This order of rule application,
(3) then (2), is not accepted by many since rule (2) distin­
guishes not only Proto-Indo-Iranian but also Slavic languages 
from other Indo-European languagesi whereas, rule (3) iden­
tifies the Indo-Iranian languages alone. I do not accept 
this view of a common pre-Indo-Iranian-Slavonic application 
of (2). I believe that in each of these languages this 
sound change has come about quite independently with minor 
differences in the specification of the environment. For 
example, in Slavonic s remains after 1 and in Kafiri it 
remains after u.

4.2.4 Voiceless stops
Bartholomae (1894), Brugmann (1897)» a«id Kent (1953)

— among others— posit a series of aspirated voicless stops 
for Proto-Indo-European I M  M  ISll (kh^). besides the
unaspirated ones (cf. Chart 6 ). This is the older view
of Proto-Indo-European phonology. In the late 1800s,
Saussure (1891) proposed that the aspirated voiceless stops 
were not PIE sounds, but that rather they were derived in 
Indo-Iranian from the combination of PIE voiceless stops and 
a laryngeal. Saussure*s proposal is now accepted by most 
Indo-Europeanists. Kurylowlcz (1935»^6ff.) later provides 
evidence for the correctness of considering the aspirated
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voiceless stops as an Indo-Iranian innovation. Much is now 
available on this issue with summaries of the main arguments 
in different handbooks, such as, Burrow (I965), Collinge 
(I97O), Keiler (1970), Lehmann (1952), Winter (1965), etc.

Not much is known about the phonetic features of the 
laryngeals, and I will not try to describe them in this 
study. I will accept the view proposed by Kurylowicz (1935) 
and represent this innovation by*

(4) 4-int
-voice

-> [+asp] ̂  f    j [Vlaryngea^

(5) [+laryngeal]----- > 0

Through the application of rule (4), there is an 
alternation between PIE voiceless stops and aspirated voice­
less stops. But as soon as rule (5) eliminates the follow­
ing laryngeal, there occurs a restructuring in the grammar, 
and the aspirated voiceless stops become contrastive units.

4.2.5 Assimilatory changes
Most scholars recognize a number of assimilatory 

sound changes in Indie as well as in the Iranian languages 
which they assign to the late Proto-Indo-European period. 
The most widespread of these changes are the regressive 
voicing assimilations which are described by Bartholomae*s 
rules (2) and (3), (Bartholomae, 1894jS23), (cf. 1.2.1).
The distinctive feature framework allows for the two rules
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to be characterized byi

(6) +obst 
-asp

^©(voiced]
1

+obst
o<voiced

This rule extends the value for the voicing feature of the 
last member of a cluster of obstruents over all segments in 
such clusters. It also produces the alternation between the 
voiceless and voiced IE sibilants, s and z (see 4.2.2).

There is also a progressive assimilatory process 
which is usually referred to as "Bartholomae*s law." It 
was des'‘-lbed earlier under Bartholomae * s rules (4) and (5), 
(of. 1.2.1). I shall characterize this process by rules (7) 
and (8).

(7)
[+obst ]

+asp / +asp
«(voiced
K m / ©(voiced

(8) [-fasp ] -- > [-asp ] y  j"    ] [+obst]

By a progressive assimilation (7) extends the features of 
aspiration and voicing over an obstruent cluster. Rule (8) 
Immediately operates on the output of (7) as a dissimllatory 
change and de-aspirates the original aspirated obstruent. 
These two rules account for the facts exemplified by 
Bartholomae*8 rules (4) and (5)» i.e. + t —  ̂pth and
bh + t  > bdh. but they also change £h + d — > pth for
which he provides no example.

In the generative framework there are alternative
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ways of accounting for Bartholomae*s law, (7-8). One is 
the use of transformational rules.

(9) +obst
+asp
o<voiced

1

[+obst ] — - [-asp]
+asp
voiced 
2

This rule is a clearer representation of Bartholomae*s law 
than (7-8)I the first segment loses the aspiration while 
the second segment gains not only the aspiration but the 
value of the voicing feature of the first segment.

Rule (9) is a much more powerful device than the 
usual rewrite rules of (7) and (8). There is no theoretical 
basis by which one can choose between the two alternatives. 
However, I shall choose the first alternative, (7-8), and 
will attempt to justify my choice by later language specific 
developments (see 5*7).

4.2.6 Nonobstruents
In classiflcatory chart 9 , the so-called resonants 

are specified as [-syll, -obst] . According to the environ­
ment in which they appear they acquire different phonetic 
specifications (cf. 3.3.3). For this reason, Lehmann
(1952) does not postulate ç j j, u, etc. in his phonemic 
inventory. The appearance of these sounds in the phonetic 
level is described by a number of allophonic statements 
which are part of the PIE sound system.

In Chapter 3 (page 92ff.) the allophonic statements of



151

the PIE résonants were presented, but not In an altogether 
precise manner, especially when resonants appear next to 
one another. In this section I will attempt to describe, 
in a different manner, the underlying generalizations that 
govern the behavior of PIE resonants.

(10) [-obst]— > [+syll] /  f-syll] [ -] [+obst]
(11) [-obstI — ^ [+syll] /  [-syll] [-syll] [----- ]
(12) 0 ------- ^ [-syll] y /  [+syll] [-] [+syll]

The above rules account for the major morphophonemic
variations of the resonants in Proto-Indo-European as first 
completely explicated by Edgerton (19^3)* Lehmann (1952) 
demonstrated the regularities discovered by Edgerton through 
the tabulation of certain hypothetical forms which appear in 
Chapter Three of this study. Rule (10) applies to all
resonants when they appear before an obstruent or word boun­
dary^ and after a nonsyliable element.

tyt > tit
#tl > ti
atywt > atyut
ayw > ayu#
aywyt > aywlt
ktywt > *ktyut
#tywt > *#tyut

Rule (11) operates on the resonants which appear after a
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cluster of two nonsyllablc elements, namely, two consonants
or a boundary and a consonant, some of which are the forms
already changed by (10).

ktywa > ktiwa
♦ktyut > *ktlut
aywya y ♦aywia
#tya y *#tla
*#tyut y *#tlut

Except for the first item, all the above forms which are the
output of rule (11) are wrong. Rule (12) must operate on
them to give the correct result •

♦ktiut > ktiyut
♦aywia > aywiya
*#tia > tlya
*#tiut > tlyut

One problem seems to remain unsolved* the resonants 
which appear after a consonant preceded by a long syllable. 
None of the above rules seems to change them* therefore, they 
will all remain nonsyllablc as resonants are marked 
[-syllabic] in the systematic phonemic representation. One 
way to account for them is to accept PIE long vowels as 
items that are derived secondarily through certain phono­
logical rules not described in this study. This concept is 
the basis for excluding long syllabic items from classlflca-
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tory chart 8 • The long vowels then could be considered as 
combinations of a vowel and a laryngeal*

[+syu] [+H ]
♦syll
♦long

This would allow for writing the long vowels in forms such 
as âtiya. âtiyut. and âyuwa as aHtya. aHtywt. and aHywa.
Now the above rules apply and give the correct results.

aHtywt by (10) >  aHtyut by (11) >  aHtiut by (12)>
aHtlyut

aHtya by (11) >  aHtia by (12) >  aHtiya
aHywa by (11) y  aHyua by (12) ̂  aHyuwa

It should be noted that the above three rules are 
morphophonemic statements about the synchronic state of 
resonants in the Proto-Indo-European language. The scholars 
who work In the tradition of Bartholomae (1894) and 
Brugmann (1897) consider these rules as very early sound 
changes already operating in Proto-Indo-European and thus 
derive the later Proto-Indo-European daughter languages 
from the output of these sound changes— the allophones of 
the original resonants (cf. 1.2.3» 1*3»2 and 2.3*3 to 2.3.5)*

4.3 Prot o-Indo-Iranian
The twelve rules given above are all that is needed 

to arrive at the stage comparable to what is usually called 
Proto-Indo-Iranian. The only changes that have produced
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restructuring are those of (3)* (7)* and (8), All other 
sounds remain unchanged in the underlying representation. 
All forms with PIE 1 are now identical with those of PIE r. 
Instead of voiceless stops before laryngeals, there is now 
a series of aspirated voiceless stops, which contrast with 
other voiceless stops. If a new classiflcatory chart of 
systematic phonemics for Proto-Indo-Iranian is to be set up 
it will differ from that of PIE Chart 8 by the absence of 
a column for 1 and the addition of a column for voiceless 
aspirated stops. The rest of the changes described through 
(1-12) produce changes in feature specification of the 
different segments.

4.3.1 Sibilants
Due to the Innovation characterized by (2), an alter­

nation between PIE s and s appears early in the language. 
Most scholars assign this sound to the Proto-Indo-Iranian 
period. However, the PIE a continues to change with time. 
Scholars disagree on the number and the order of changes 
that affect the PIE s in producing its different reflexes 
in Old Persian and Avestan. The major innovation that 
affects PIE s in distinguishing the Iranian from other Indo- 
Iranian languages is the appearance of alternation between 
8 and h.

The sound change that produces h is interestingly 
complicated in two respects. First, the change involves
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segments with completely opposite feature compositions.
The specification of PIE s is [-syll, +obst, +cons, +coro, 
♦ant, +strid] and that of h is [-syll, -obst, -cons, -coro, 
-ant, -strld]. The change is in at least five different 
features. Although this wholesale change of feature 
specification is a very costly one in the distinctive fea­
ture theory, nevertheless, it is relatively common in many 
languages, e.g. Spanish, Greek, Sanskrit, and so forth.

The second point of interest involves the diversity 
of the different environments in which this change is 
believed to have taken place. Bartholomae (I894) specifies 
these environments by stating where IE _s does not change to 
h, i.e. before voiceless stops, before n, and after t and d 
(see 1.3.1.2.2), Kent (1953*^0) reduces this to the posi­
tion before £ t k, perhaps because of the Old Persian data. 
Almost all Iranists assign the change to the Proto-Iranian 
period. None of the scholars that I have Investigated go 
beyond listing such an unnatural class of sounds next to 
which the change has taken place. No one even asks why 
such a change has taken place under such diverse condition­
ing factors.

The inability of the Iranists working within the 
tradition of Bartholomae end Brugmann to address themselves 
to the question raised here is due to the limitation of the 
linguistic theory with which they work. Their understanding 
of the process of sound change and their view that one
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language descends directly from an earlier stage of the 
language have been very limited. One finds ample evidence 
in the works of these scholars to show that they believe 
that once a change has occurred in a sound, it is impossible 
for it to reverse itself. In other words, sound change is 
unidirectional. Also, when a sound change happens in any 
stage of the language, the next stage Inherits only sounds 
that are available in that stage. And if the next stage of 
the language were to change, the domain of its innovations 
would (have to) be limited to the sounds that it has inher­
ited from the earlier stage.

In order to support the above assessment of the work 
of these scholars, one need only examine their handling of 
the development of PIE s to Old Iranian h. The following 
(a) through (c) represent the essence of Bartholomae*s 
(1894) and Reichelt’s (1909*51) accounts of Pllr, s.

(13) a.

While (13a) states the reflexes of Pllr. £ in Old Persian, 
(13a-c) seem to represent the situation in Avestan; but this is 
in fact meant to represent the changes that affect PIE s in 
Proto-Iranian times. If one agrees with Kent (1953*^0) that 
the only change that affected Pllr. h was (13a), which Is 
the most general rule and which gives us an environment that
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consists of a natural class of sounds, then an *h will 
appear before n. This would produce the wrong result as 
PIE 3 and not h appears before n (and r) in Avestan, One 
way of remedying this is to have (13b) apply first and then 
(13a). No one would agree to that since the notion of the 
ordering of rules in historical development, which is 
vaguely implicit in the work of these scholars, would be 
violated; no one would claim that (13b) is historically 
older than (13a). In addition, there is no evidence for 
(13b) and (13c) in Old Persian altogether. On the other 
hand, (13c) is really not a rule at all; it states that one 
cannot find a after t and d in Avestan. This, however, is 
not an accurate statement. The facts are that there is no 
IE s after _t or d in Avestan; the PIE ^ which used
to occur after an earlier t and d remains unchanged even 
after t and d,for whatever reason, have disappeared. In 
order to keep this PIE a from becoming h in Avestan (13c) is 
posited. There is no evidence in Old Persian to reject or 
to substantiate this rule. One thing that seems to be cer­
tain is that (13b) and (13c) belong exclusively to Avestan 
and not to the Proto-Iranian stage.

Considering the lack of Old Persian support for 
(13b-c), one could attempt to account for the latter innova­
tions as purely Avestic. But this would not be accepted by 
any Iranist because if the change indicated by rule (13a), 
or some rule of that general character, had already altered
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all Instances of Pllr. s, then one would have to change 
PIr. h (from PIE s) back to Av. s before n (and r) or 
after t and d. This type of sound change which reverses a 
sound to its earlier form is against the unidirectional 
tendency and the irreversibility of sound change.

There is a corollary concept involved in the above 
practice. Within this theory and practice, when one studies 
a language he sees phones, phonemes, morphemes, allomorphs, 
etc., that is, different inventories of different types of 
units. The interrelation between these units is of much 
less Interest. As a result the reconstruction of different 
stages of languages in the past reflects these underlying 
assumptions in all points. This kind of linguistic theory, 
which views the languages as sets of sounds rather than as 
a set of rules which governs the network of relationships in 
the language, has handicapped the studies of most Iranists. 
For example, they cannot conceive of the notion that Avestan 
and Old Persian grammars can have rules and that each can 
have different sets of rules or that both can share the same 
rules in different orders. Consequently, Iranists have 
lumped together, as a Proto-Iranian process, all they knew 
about Pllr. £ in the manner discussed above and have hoped 
that by deleting the unnecessary resulting elements from 
Old Persian that they have solved the problem.

In the following pages I shall present the changes 
of Pllr. 8 to h in a way different from the above.
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(14) ♦obst
♦ant
-Int

jy [-cons] [ ] [+eona]

At this stage of development of the Indo-European language, 
the only non-Interrupted anterior obstruent Is _s, which 
changes through (14) to h before vowels and glides. It does 
not change before nasals (13b) and liquid r, both of which 
are [+consonantal] . However, it takes care of (13c). I 
shall describe this later. In order to account for more of 
the restrictions Indicated by (13), one can rewrite the 
rule with curly brackets.

/ r I f+nasail ^ [-cons] I ______ 1 J l+coro I(14a) ♦obst
♦ant
—int 'jj+cons ]

The top part of this rule accounts for the retention of 
Pllr. a before n, and the bottom part takes care of every­
thing else. Disregarding the occurrence of s in the envi­
ronment of (13c), (l4a) takes care of all the changes 
characterized by (13).

I shall reject the adoption of rule (l4a) as part of 
the grammar of Proto-Iranian for the following reasons* It 
was mentioned earlier (page 24) that the environment in 
which the changes in (13) take place cannot be considered 
as a natural class of sounds. In fact, that is why the 
curly brackets are used above. Rule (l4a) is not a single 
sound change; it is a combination of two separate rules.
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The first question that one must ask is whether these two 
rules have affected the language at the same time. A 
simultaneous application of the two in such diverse environ­
ments is doubtful. There is no evidence to support it. In 
accordance with the tendency of the spread of sound change 
through rule addition or rule simplification, it seems more 
probable that one of the two rules operated first. If it 
is accepted that the two rules were not simultaneous, two 
other questions must be answered. First, which of the two 
takes place first? And second, do the two rules apply 
Immediately one after the other? Historically there is no 
way to answer these questions. Most Iranists assume that 
some kind of a change in PIE s takes place after the split 
of Iranian from Indie languages.

It is these kinds of questions which have led me to 
postulate (14), which is equivalent only to the bottom part 
of (14a). Although the curly brackets of (l4a) would demon­
strate the two different environments In which h never 
corresponded to H r .  s, they are void of any explanatory 
power with respect to the Issues raised above.5 By postu­
lating (14) I separate the two parts of (I4a) and provide a 
negative answer to the question of whether the two sound 
changes are simultaneous. Also by positing them in such an 
early stage of the language, I claim that the bottom part of 
the rule was an earlier sound change. However, the answer to 
whether the rules applied immediately one after another needs
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some elaboration.
The remaining reflexes of the PIE s, that is, exclud­

ing those changed by (2) and (14), appear differently in 
Avestan than in Old Persian. In the former the s changes to 
h before m alone, (13b), whereas in the latter we are told 
(Kent, 1953*41) that h occurs before m and r, but no example 
of OP h or Pllr. b before an n is attested. In other words, 
PIE 8 still occurs before n and r in Avestan but not in Old 
Persian,

4,3.2 Palatals
The series of palatal affricates, the output of (1), 

undergo additional changes in the course of the development 
of different Indo-Iranian (or perhaps satam) languages. 
According to the nature of their change, they produce the 
various attested correspondences— Sanskrit, Kafiri, Old 
Iranian— of the PIE palatal stops. The type of change that 
these affricates can undergo is dependent upon the other 
sound changes that affect the grammar and the inherent prop­
erties of the phonological units of each language.

In Iranian languages the above affricates undergo 
further changes*

(15) [♦strld] ------> [-high]/\Jy/[ ] [-syll]

Except for the environmental factors, (15) seems to be Just 
the reverse of (2) which changes nonhigh stridents to high
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sounds. The change represented by (15) Involves one more 
feature besides high, namely that of anterior. This is a 
natural consequence, a side effect of the change in the 
feature high— and quite the reverse of (2a)— since all non­
high obstruents are also redundantly [+anterior].

(15a) If r+obst1 
L-highJ

r^iThen |_+ant J

It should be noted that (15) can be replaced by

(15») [-fstrid] ---- > [-fantj / W /  [--- ] [-syll]

and (15a) then by

(15*a) If rfobstl 
L+ant J

&
Then [ -high]

and still represent the desired innovation. It is obvious 
that there is nothing in the form of the rules that would 
make one alternative more desirable than the other. In 
fact, the theory of generative phonology offers no mecha­
nism for selecting one over the other without the aid of the 
notion of linking rules. This notion allows for the correct 
application of phonological rules in accordance with the 
marking conventions which specify the intrinsic content of 
phonological features. A similar situation exists in
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the palatalization process of the Slavic languages, Chomsky 
and Halle (I9681420ff,) handle the problem through the mark­
ing conventions which set up a hierarchy among the features. 
Their conclusion supports the choice I make here by adopt­
ing (15) and (15a) as the more natural way of describing the 
sound changes involved,6

Obviously, rules (2a) and (15a) could be combined 
together by the use of variables in the following way*

(16) I f  r+obst1 b̂ hlghj
1Then L -•̂ antj

This would state the significant generalization that is 
inherent in the structure of the phonological system of 
Proto-Indo-European and will account correctly for the 
involved innovations. An alternative to (16) is available 
through the utilization of marking conventions (see Chomsky 
and Halle, 1968*405-7). However, within the model used in 
this study (4,1.1), the changes indicated through redun­
dancy rules (2a), (15a), and (16) are automatically taken 
care of due to the convention that was imposed on the 
application of phonological rules (cf. page 135).

It should be noted at this point that the output of 
(15), which is an affrlcated dental, is very similar to 
the reflex of PIE palatals which Morgenstierne (1945) found 
in Kafiri dialects. In these dialects only the voiceless
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c* [tsj has remained an affrlcated dental while the rest 
have become or z. These could very well be later devel­
opments which parallel those of Sanskrit,

Before going further in the description of the PIE 
consonants, I shall recapitulate the main changes that j 
have already described. All of the PIE palatal stops have 
become affrlcated palatals (1) or dentals (15); the PIE 2 
and r were merged into r (3)» and the PIS _s was changed into 
a palatal sibilant (2) and h (14),

After the change characterized by (14) has taken 
place, the alternation that was represented by (1) and (15) 
merges with those of (2) and (14) byi

(17) [+stridQ ----- > [j-in^

On the one hand, this rule changes the palatal affricates 
which were the result of the application of rules (1) and 
(15) into palatal fricatives, which automatically merge with 
the output of rule (2). On the other hand, it changes the 
dental affricates into dental fricatives, Identical with the 
PIE £ which still exists in the language following the oper­
ation of rules (2) and (14). Rule (17) is one of the last 
major rules in the development of PIE palatals, which derives 
their Old Iranian reflexes which are sibilants.

4 .3.3 Velars
After rule (17) eliminates all the instances of PIE
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pal^* il stops by changing them Into PIr, sibilants, a new 
series of palatal stops is developed.

(18) ♦obst r -1 / r 1 -cons"
----- L -backj y  L J -back_+high_ -low

This series of palatal stops establishes a new alternation 
with the velars until the time when parts of the condition­
ing factors of this alternation are eliminated. After the 
application of rule (18), the PIE e and o vowels merge with 
PIE a. This creates a restructuring of the language and 
causes the new series of palatals to become contrastive 
units. This process is traditionally called "second 
palatalization."

The merger of PIE e and o into a is shared by both
Indie and Iranian languages, and as a result, almost all
scholars posit this change for the Proto-Indo-Iranian stage. 
In the same vein, the preceding rule, (18), is assigned not 
only to Proto-Indo-Iranian, but some people consider it to 
be a distinguishing feature of Slavic languages as well.

I consider this rule as a very late development in
the grammar; it follows the rule which creates the PIr. h 
(rule 14). This means that I consider the second palatali­
zation as a late independent development in the various 
satam languages. This is not, of course, in agreement with 
the traditionally accepted view.

Within the present theory, the palatal stops, the
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output of rule (18), are nonaffrlcated. It Is necessary to 
have another rule to turn the output of (18) into strident 
affricates— a rule identical with rule (1),

(19) ♦obst
♦high
-back

-V |]+strid]

If it is accepted that rules such as (1) and (19) are seg­
ment redundancy conditions of the language, their appear­
ance as phonological rules is not desired. However, this 
was not accepted for the Proto-Indo-European system and was 
considered as a simplifying move towards a more natural 
system. The question that should be asked now is if, at 
this stage of language development, when individual lan­
guages have split from other Proto-Indo-European languages, 
it is correct to assign (19) as a segment structure condi­
tion, All evidence points towards a positive answer and 
thus (19) becomes a segment structure rule.

(19a) If

Then

♦obst 
♦high 
-back

[+strld]

4 ,3.4 Stops
The result of the changes characterized by (4-5) is 

an increase in the number of Pllr. stops. The application 
of (1), (15), and (17) eliminates the original PIE palatals.
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Most of these sounds remain unchanged in Sanskrit, but In 
Iranian they undergo new changes.

(20)

(21)

+asp
-voice
~+asp
-voice

l^-lnt^/^y/ Q-consj ----J

[-IntJ y  ^[-cons]^[ ]  [-sy ll]

(22) l̂ +asp 2 --- > ^-as^
The three rules above characterize the changes that 

PIE voiceless and voiced stops and those produced by rules 
(if) and (5) must undergo sometime before reaching the Old 
Persian and Avestan stages. Although all of the aspirated 
sounds undergo the general process of de-asplratlon, voice­
less stops In particular are subject to further changes.

The simple PIE voiceless stops change to their cor­
responding voiceless fricatives only In certain environ­
ments. But aspirated voiceless stops, the output of (4-5), 
according to environments, change In two ways; they either 
lose their aspiration and fall together with the simple 
voiceless stops, or they become the corresponding unaspl- 
rated voiceless fricatives. Most of the available descrip­
tions of these changes specify that voiceless stops change 
to fricatives before a consonant. If not preceded by a 
sibilant or n. Aspirated voiceless stops change to simple 
stops when they follow a sibilant or n and to fricatives 
elsewhere (cf. 1,3,1.1).
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Rule (20) characterizes the change that aspirated 
voiceless stops undergo. Its environmental conditioning 
factors differ from those found in other descriptions. It 
specifies that the change does not take place If the preced­
ing sound Is a consonant, I believe that this Is correct; 
one cannot find any evidence, at this stage of language 
development, that aspirated voiceless stops have become 
fricatives after any consonant, excluding the development 
of PIE palatals. The reason that one finds only sibilants 
and n as the conditioning factors In other descriptions Is 
that most of the Iranlsts are preoccupied with cataloging 
the sounds of their data. They do not attempt to draw 
significant linguistic generalizations by going beyond the 
observable data even though the whole method of comparative 
diachronic linguistics Is based on such generalizations.
Rule (20) derives a series of aspirated fricatives. And 
(21) also produces voiceless fricatives but unasplrated.
But the PIE voiceless stops to which (21) does not apply are 
those which appear after consonants. Rule (22) de-asplrates 
all the aspirated sounds. It changes the PIE voiced sounds—  

the aspirated sounds which have gone through rules (1), (15)» 
and (17) and the output of (4), (5)» (18), and (20).

In order to arrive at the correct result, (22) must 
be ordered with respect to (20) and (21); for If we were to 
place It before (20), it would merge the aspirated stops 
with unasplrated ones and there would be no more need for
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(20). However, If It Is placed after (20), It would affect 
not only the output of (20) but those voiceless aspirated 
stops that were not affected by (20), I.e. clusters such as 
*sth and *sph. Then rule (21) would apply not only to the 
PIE voir less stops, etc., but also to voiceless stops from 
the aspirated voiceless stops (22) and would change them 
Into fricatives when they occur before Q-syll] segments. 
Thus Pllr. *sthr becomes, through (22), *str. and by rule
(21) It changes to *s@r. a result which Is incorrect. But 
If (20) and (21) apply before (22), no such undesirable 
result would be produced.

The above-mentioned changes (20-22) of PIE or Pllr. 
stops are considered to be among the main Innovations which 
distinguish the Iranian languages from the Indlc ones. In 
this section I have attempted to describe the traditional 
view within the distinctive feature method of analysis.
The application of rules (20-22) is ordered In such a way 
as to maximize the domain of their application while mini­
mizing the number of features that are to be changed by 
these rules. The above characterization of these changes 
by three ordered rules is obviously a great Improvement over 
the generally vague and often confused descriptions found In 
the literature. Nevertheless, they are not as elegant as 
they might be. There Is a partial similarity of the envi­
ronments In (20) and (21), and the fact that It Is not pos­
sible to combine them Into one rule clearly shows that the
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analysis above does not represent a significant linguistic 
general1zat1on.

For many years Indo-Europeanlsts have observed the 
partial similarity of the conditioning factors In the 
changes characterized by (20) and (21). They have known 
that, In general, corresponding aspirated and unasplrated 
voiceless stops, where the latter are followed by a conso­
nant, merge Into a voiceless fricative; but If any of these 
stops are preceded by a sibilant, the aspirated stops 
become unasplrated while the original PIE unasplrated voice­
less stops remain unchanged, (cf. Bartholomae, 1894; Kent, 
1953» etc.). There have been no straightforward ways for 
them to specify the partial Identity of the environments 
without redundantly stating them twice, especially since the 
aspirated voiceless stops undergo two separate changes--l.e. 
loss of aspiration and frlcatlvlzatIon— while the unaspl­
rated stops undergo one change which produces a conditioned 
fricative series. In the environment where the aspirated 
stops are found losing their aspiration, the original unas­
plrated stops do not change, which results In a merger of 
the former Into the latter stops. In the environment where 
both classes of stops change Into voiceless fricatives, the 
conditioning factors are quite diverse. One thing has been 
obvious to all--that after a sibilant a stop always appears; 
that Is, the change to fricative Is not carried on In this 
environment.
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In an attempt to specify the partial Identity of the 
environmental factors discussed above, I was faced with the 
same difficulties. I was unable to eliminate the redundant 
parts of rules {20) and (21) and capture the generalization 
that must underly these changes. All attempts within the 
traditional taxonomic framework of phonemic theory are 
doomed to be no more revealing than the statements of cor­
respondances of the nineteenth century.

One of the major contributions of this dissertation 
to the field of Iranian phonology Is the explanation that It 
provides for the first time In Indo-European linguistics for 
the troublesome and yet unexplained factors Involved In the 
changes of Pllr. stops Into Iranian. The reason for partial 
Identity of the environments, In which stops appear after 
sibilants or In which stops never change to fricatives 
(after sibilants). Is a very simple one. It has to do with 
the redundancy condition of PIE morpheme structure. But 
this cannot be stated except through the theoretical provi­
sions of generative phonology. The entire conditioning 
factors for (20) and Its Identical counterpart In (21) could 
be eliminated since In these environments the change speci­
fied by (20) and (21) does not take place. These are not 
changes and thus cannot be stated by phonological rules. In 
our theory, phonological rules add, eliminate, and change 
features and segments, none of which occur when the stops 
are followed by[^+cons, -voc] In the underlying form of this
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stage of language development. Instead, the process can be 
stated by a sequence structure condition which belongs to the 
Proto-Indo-European language and still Is operating within 
the language.

(23) f-syll'l r+obst
+cons -strld

Rule (23) states that In a morpheme all voiceless obstruents 
following another obstruent must redundantly be 
[+lnterrupted].

The postulation of (23) forces us to modify the 
anaylsls of the changes that affect the Proto-Indo-Iranlan 
stops. They can now be characterized by rules (24) to (26).

Q-lnt ]

>  p-asp]

(24) +asp 
-voice

(25) {jvolc^
(26) l+asp 2

Redundancy rule (23) will prevent these from produc­
ing any undesirable sounds. Rules (24) and (25) will pro­
duce voiceless fricatives— In environments allowed by (23)* 
and (26) will de-aspirate not only voiced stops but also 
voiceless stops kept because of rule (23), as well as the 
fricatives— the output of (24)— and all the others.
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4,3.5 Dentals
Dental stops constitute an exception to the changes 

characterized by (25). It has been noticed that In clusters 
of two voiceless dental stops, the first stop does not 
become the expected PIr. 9, rather, It becomes s. In a 
parallel manner, the first stop of two voiced dental stops 
becomes a corresponding PIr. z. There are two major views 
on this process which are presented by Bartholomae*s rules 
(10) and (24), (cf. 1.2.2.2.2 and 1.3.1.2.2), and by 
Relchelt (1909*35-38). The only disagreement among Indo- 
Europeanlsts about this sound change concerns the time In 
which It Is supposed to have taken place (cf. 3*4.2).

There Is one apparent exception to the above two 
views which can oe observed In Morgenstleme* s (1924b* 80) 
tabular presentation of the major IE consonantal changes.

IE Citato] /Itta/ H r .  [lt®tj /itta/
Pre-Ir. [l9ta] Oir, /ista/ Av. /ista/

This manner of representing sound change has a schizo­
phrenic quality to It. On the one hand. In the phonetic 
level of Indo-European and Indo-Iranlan, Morgenstleme 
agrees with Relchelt (1909) and Brugmann (1897) In Identi­
fying the change as affrlcatlzatlon; and on the Clr. phone­
tic level he follows Bartholomae (1894) (cf. 1.2,2.2.2).
On the other hand, on the phonemic level he does not agree 
with any of the two major views and postulates a direct
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change from dental stop to dental sibilant7 In some sense, 
Morgenstleme confuses his description by Introducing the 
phonemic/phonetic distinction without postulating a clear 
theory of sound change. It Is not at all obvious whether 
the process of sound change Is represented by the phonetic 
transcription or by the phonemic one.

The special status given to the change of the so- 
called geminated dental stops Is due to the fact that they 
undergo changes that are different but symmetric In the 
various Indo-European languages. Dental stops— both voiced 
and voiceless, aspirated and unasplrated— have undergone 
similar changes. None of the Indo-Europeanlsts studied here 
agree In all points about the process of this sound change 
even though they adhere to one of the two dominant views In 
the literature and correctly snow the Iranian correspon­
dances of the IE dentals In predental position. In this 
study, Bartholomae*s view (cf. 1.2.2.2.2) will be rejected 
In favor of the assibilation theory of Brugmann (1897) and 
Relchelt (1909), although the description of neither of 
these latter men will be accepted completely.

(27) +obst 1 r~ ~i +obst
-----^ UstrldH / I  J +coro

_+coro U / 1— —' +ant

Among other things, (27) allows dental stops to become 
affrlcated according to Relchelt*s rule (see rule (1) for 
another affrlcatlzatlon process). To derive the Iranian
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reflexes, another sound change Is necessary*

(28) +strld
+ant

Rule (28) changes the output of (27), I.e. affrlcated dental 
stops ^  and ^  Into Iranian s and z. (It also applies 
vacuously to ^,)

Although rule (28) will be eliminated later, for the 
present I shall assume that (27-28) correctly represent the 
changes Involved In the development of the so-called gemi­
nated dental stops Into Ir. st and There are several
interesting advantages In this manner of analysis, all of 
which reflect the validity of certain concepts inherent In 
the theory of generative phonology. For example, the domain 
of the application of (27) Is quite a bit larger than that 
of geminated dental stops. Depending upon when this Inno­
vation takes place. It could apply to different series of
sounds. In order to avoid the undesirable derivation of 
*0t from *tht. *tth. or *tt by rules (25) and (26), rule 
(27) must be placed before (25) and (26). The Input of (27), 
then, will be all the coronal obstruents— t d th dh s z
V V V yÆ 5 G Except for dental stops, all the other sounds
are already Q+strldentQ to which (2?) applies vacuously. 
However, It applies to the remaining dental stop sounds* and 
by making them strident, they join the natural class of 
strident sounds. It should also be pointed out that.
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earlier, rule (1) changed [+coroJ sounds to [Vstrlden^, 
which Included environments before consonants. Later I 
shall discuss the fact that In Old Iranian the move toward 
strident sounds Is widespread and natural.

While the Input to (2?) is not potentially limited 
to dental stops--although It happened that way— the environ­
ment In which the change takes place Is not limited to the 
dental stops either. Segments that are (+obst, +coro, +anlT| 
in (27) Include ^  d ^  and also s. It seems that (21) 
does not correspond to the traditional geminated stops at 
all. This, In fact. Is a desirable consequence of the 
analytical device. It represents a more general process 
which exists In the language, which changes the dental stop 
to a sibilant when It occurs before a dental stop or a den­
tal sibilant, e.g. Skt. matsva. Av, masva 'fish.*
Bartholomae expressed this by rule (19), and additional 
comments on this appear In Henning (1942), Morgenstleme 
(1942b), and Gershevltch (1964).

The linguistic period In which this innovation 
appeared Is a matter of dispute among various scholars and 
of great Importance to this study. Relchelt (1909) and 
Brugmann (1888*345) consider the affrlcatlzatlon part of 
the change to belong to late Proto-Indo-European times.
Kent (1953*24) deviates from the above by changing *t-t to 
*tst and *d-d to *dzdi however, he believes that this change 
originated In the Pre-Indo-Hlttlte period.8 in none of the
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above descriptions Is there any support for assigning this 
change to a particular linguistic stage. Within the Indo- 
Iranlan languages, the geminated dental consonants remain 
unchanged In Sanskrit but undergo the changes characterized 
by (27-28) in Iranian. In the present description, as was 
referred to above, the place of this sound change within 
sets of ordered phonological rules has Important conse­
quences. It must tentatively be placed after rule (2), 
which changes an s to M after 1, since among the examples 
cited from Morgenstleme (1924b) the *st from *tt does not 
change In such positions. Also, If (27) is placed before 
rule (17), the need for (28) diminishes as (17) Is only 
a more general versIan of (28) which has the same output.

4,4 Summary
In concluding this chapter, I would like to reca­

pitulate the main changes that result from the operation 
of the phonological rules above.

In section 4.3 It was noted that PIE 1 merges with 
r, and a new series of Pllr. aspirated voiceless stops are 
produced. The addition of subsequent phonological rules 
to the phonological component produces further Innovations.

The original PIE palatals, which appear as palatal 
affricates In Proto-Indo-Iranlan, merge with other sounds. 
Their s-variants merge with the reflex of PIE s and with 
those which result from the change of geminated stops.
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Their ^-variants merge with the s-varlants of PIE s and 
with the S produced by the second palatalization and rules 
(24) and (25). Through secondary palatalization a new 
series of palatal affricates arises. A new glide h Is 
developed from PIE s. While all aspirated sounds disappear, 
a new series of voiceless fricatives appears.

The sum total of all these changes gives rise to a 
phonological system comparable to— though not Identical 
with— the reconstructed Proto-Iranlan stage.
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FOOTNOTES

^In this study terras such as "natural" and "symmet­
rical" are used In the sense conventionally understood by 
generative phonologlsts. For detailed discussions of these 
notions see Chomsky and Halle (I968iChapter 9), King (I969), 
Klparsky (1965,1968), and Stanley (196?).

^Although this study does not Integrate the marking 
convention Into Its analysis of the data, I shall at times 
refer to It for explanatory purposes. Justifying or refut­
ing or amending certain rules and notions. However, I shall 
not reproduce Chomsky and Halle's arguments for the postula­
tion of a marking convention and their tentative views on 
the hierarchy and the Intrinsic content of phonological 
features.

^For a redundancy rule which produces the opposite 
result see section 4 ,3,2 .

^In this study boundaries are considered as obstruents. 
For convincing arguments on the subject of boundaries as 
obstruents In Old English see Roger Lass (1971).

5por a discussion on the use of curly brackets as 
valid notâtlonal devices see Chomsky and Halle (I968:330ff.). 
For the refutation of Chomsky and Halle's view see McCawley
(1969).

^See footnote 2.
^Wlndfuhr (197I) essentially follows Morgenstleme 

(1942a) In claiming that In the original Avestan text/speech, 
an original t before t became s.

®Relchelt (I909) has these kinds of clusters parallel 
to the affrlcated stops. I.e., t^t and tst, while Kent (I96I) 
has only tst clusters.
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CHAPTER 5
FROM PROTO-IRANIAN TO AVESTAN AND OLD PERSIAN

5.1 Introduction
In Chapter Four I presented the sound changes that 

operated on the PIE contrastive phonological segments.
Only twenty of the twenty-eight numbered phonological rules 
affect the phonological system of Proto-Indo-European.
The effects of these rules Include the following# (a) 
changes In feature specification of a segment, rule (l)i 
(b) deletion of phonetic features, rule (26); (c) deletion 
of segments, rule (5); (d) merger of segments, rule (3); and 
(e) creation of new sounds, rule (14), etc. The cumulative 
effect of these changes, besides the elimination of older 
allophonlc variations and creation of new ones. Is the 
appearance of new phonological segments that are quite 
different In their feature specification. All of these 
new sounds are reflexes of PIE contrastive segments, most 
of which can still be clearly distinguished from the 
Identical phonetic sounds which are reflexes of other PIE 
sounds. For example, the dental sibilant reflexes of PIS 
palatals (cf. rules (1, 15• 17) of Chapter Four) are 
clearly distinguished from dental sibilants descended from 
the original PIE s by the fact that the former always appear 
presyllablc while the latter never appear

180
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in such position; In all Instances, prevocalic PIE /s/ 
changes to /h/ by rule (14).

In the present chapter I shall present the segments 
that are the output of the rules In a classlfIcatory chart 
(Chart 9). It should be understood that although these 
sounds are the output of the rules and In many places 
contrastive, there are many Instances where their occur­
rence can be easily specified on the basis of their envi­
ronments (e.g. /h/ occurs only In presyllablc positions, 
rule (14) of Chapter Four). The segments of Chart 9 
resemble the traditional sound system reconstructed for 
Proto-Iranlan.

In this chapter for expository purposes the subtitles 
will refer to sounds of Chart 9 rather than the original 
PIE Chart 6 or 8. Each of the sounds In Chart 9 will be 
further developed Into the attested sound segments of Old 
Persian and Avestan, and In very limited cases Into Median.

5.2 Obstruents
At this stage of language development the obstruents 

have a feature specification quite different from that of 
earlier stages. All aspirated stops have disappeared, which 
corresponds to the absence of the feature aspirated In 
Chart 9, The feature lateral Is also missing, due to rule 
(3) In Chapter Four. Instead, there are a series of 
palatal affricates and a series of fricatives, all of
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which, except for /s/, do not appear In Proto-Indo-European 
Chart 8 .

5 ,2.1 Stops
The stops which still appear In the language (cf. 

Chart 9) remain unchanged In both Avestan and Old Persian. 
Two exceptions to this general rule have been mentioned, 
both of which Involve the voiced dental stop /d/. As 
already noted, at morpheme boundaries clustering of d+^ 
become OP ^ but Median (Med.) and d+n becomes both OP 
and Av. rm (cf. Relchelt, 1909:38 and Kent 1953*32 and 37). 
The latter could be characterized by (1):

Qhnasal] j  ^  J^nasalJ
+lnt
•fcoro
+volce
+ant

As Is well known, neither Old Persian nor Avestan allow 
geminated consonants, which results In the deletion of one 
of the nasals.

The change of an original d+c cluster to OP Med. 
and Av. t((, however, needs further comment. I shall 

disregard the discussion of Av. ^  cluster for the moment 
due to the as yet unclear phonetic specification of the 
Av. t sign. In respect to the Old Persian development of

a
d In d+^ cluster. It should be noted that It Is commonly 
understood that somehow the d+^ becomes c+)( which undergoes 
the general Iranian rule that deletes one of the geminated
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consonants (d+X > M '  > accounts for the Old
Persian reflex of d+c by deleting the d right at the 
beginning.

If one accepts the OP ^ and Med. ^  as correct 
reflexes of an earlier d+^, then processes Involved In 
their development could be explained by the following 
statements: (a) d must become devoiced; (b) It must change
Its point of articulation to the palatal area; (c) It must 
become strident to become OP affricate %; and (d) It must 
change Its manner of articulation to become Med. fricative

1.
There are several ways of accounting for the above 

(a-d). The first alternative that comes to mind Is to 
allow the d+X cluster to undergo the already described 
changes of Chapter Pour. Rule (6), which will be restated 
here as (2), devoices the d of d+^:

(2) Q o b s t ] ------ > voiced] j  [-----]  ^ o l c e ^

The output of (2), namely, the [t+6] cluster, will then be 
subjected to the frlcatlvlzatIon rule, (25), of Chapter 
Pour, which distinguishes Iranian from the Indlc languages, 
restated here as (3)*

(3) +lnt
-voiced

The result Is a voiceless dental spirant 0 In Oc cluster.
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None of the other rules of Chapter Pour can apply any longer. 
If one accepts Bartholomae*s (1895) Interpretation of the 
phonetic value of the Avestan sign namely as a fricative, 
then the output of (3) would represent the Avestan reflex 
of the earlier d+^ cluster. But If, following Morgenstleme 
(1942a), one considers Av. t to be an Implosive stop, then 
either additional changes are necessary or the analysis 
here Is not the best.

However, In order to derive the Median reflex of a 
d+j$ cluster, the output of (3) must undergo another assim­
ilât ory change, (4)i

(4) +lnt
+coro
+ant M  /[—J c:::;

This rule changes a dental fricative to a palatal one, 
which automatically becomes redundantly [^+striden^ through 
the segment structure condition (19a) of Chapter Pour.
The rerultant sound Is a palatal fricative Identical
with the Median ^  reflex of d+^. To arrive at the Old 
Persian reflex of early d+8 one has to reverse the change
(3) by turning Into a palatal stop*

(5) +hlgh 
+ooro 
—Int

[-] +hlgh
+coro
+lnt

A second alternative analysis of the change of an 
earlier d+c to OP Med. Éct Is not to allow (3) to apply.
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It should be recalled that In Chapter Pour rule (2?) 
applies to dental obstruents. It operates only before other 
dental obstruents. It Is conceivable that the conditioning 
environment for (27) is unnecessarily limited and can be 
expanded to Include other sounds as well. One can simplify 
the structural analysis of rule (2?) represented here by 
(6a) by dropping certain features from Its environment.
That is, one can change (6a) to (6)i

(6a)

(6)

+lnt
+coro
+lnt
+coro

+  L+strld]/[ ]

 ̂Q'+strldjy J

+obst
+coro
+ant
+obst
+coro

Rule (6) will change ^  and ^  of (6a) to t^s and 
t^t as well as ^  and ^  to t^c and tf|. The output of (6), 
as such, does not appear In any of the three languages. 
However, It comes closest to Morgenstleme*s (1942ai69) 
Interpretation of the Avestan sign Jb as a nonfrlcatlve. 
Implosive stop and Wlndfuhr*s (19711H4) view that It Is 
a tense stop. However, to produce Old Persian and Median 
reflexes It Is possible to assimilate the output of (6) to 
become homorganlc with the following palatal affricate.
This change can be characterized byi

(7) +hlgh
+coro
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The resultant sound Is Identical to the OP palatal affricate 
To arrive at the Median reflex, the output of (7) must 

undergo one more change.

( 8 )  i-
L + s t n ^   -----^ Q-lnt] /  L  J

*hlgh
+lnt
+coro

It should be noted that In order to derive Median 
cluster, It Is not at all necessary to posit (7) and 

(8) In that way. One can postulate a different kind of 
ordering, namely, that the output of (6) first undergoes 
change (8) and then (7) without going through a ^ stage.
In this way the difference between Old Persian and Median 
with respect to the change of an earlier d+^ cluster Is 
not a matter of deriving Median from Old Persian as the 
order of (7) and (8) Indicate; rather. It Involves the 
application of the same rules In a different order.

5.2.2 Fricatives

5.2.2.1 Sibilants
At the stage of language development which I called 

Proto-Iranlan (cf. 5.1), there are two pairs of sibilants—  
dentals and palatals. Each of these sibilants corresponds 
to more than one PIE sound. Their relationship with their 
PIE sounds can be recapitulated In the following A and B 
statements using the rule numbers of Chapter Four.
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A. PIr. /s/ in presyllablc position corresponds to 
PIE palatals (cf. rules (1, 15, !?))* before 
dental stops It corresponds to either PIE /s/ 
or dental stops (cf. rules (2, 14, 27» 28)); 
before other consonants It corresponds to PIE 
/s/ (cf. rule (14)).

B. PIr. /s/ before consonants corresponds to PIE 
palatals (cf. rules (1, 15. 17)); after high 
sounds It corresponds to PIE /s/ (cf. rules (2, 
14)); after high sounds and before stops It 
corresponds either to PIE /s/ or palatals
(cf. rules (1, 2, 15» 17))*

A close examination of the sound pattern of Avestan 
and Old Persian reveals that PIr. sibilants appear, with 
minor exceptions, unchanged In Avestan but undergo changes 
In Old Persian. Below I shall discuss the major sound 
changes that PIr. sounds must have undergone In order to 
appear variously In Avestan and Old Persian.

According to rule (14), PIE /s/ changes to /h/ 
before glides and vowels, and In all other positions the 
/s/ remains unchanged. This Is the situation In which one 
expects to find the PIE /s/ In Proto-Iranlan. In both 
Avestan and Old Persian the change of PIE /s/ to /h/ has 
become more widespread. In Avestan one finds an(_h] before 
/m/ instead of /s/ (cf. rule (l)b), Chapter Four).
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(9) +ant
+strld / [— ] +nasal

+ant
-coro

The only dental sibilant sound that appears at this stage 
before an /m/ Is the reflex of PIE /s/.

In Old Persian the change of PIE /s/ to /h/ (rule 
(14) of Chapter Pour) has become more general.

(10) +strld
+ant
+coro

>  Q-cong j  [  Q  y.obstj

The output of rule (14) of Chapter Pour Is Identical to 
that of (9) and (10) above. All produce the voiceless 
glide /h/ from PIE /s/. In 4.3.1 the traditional descrip­
tion of the above changes was discussed. I consider the 
main Innovation, and the earliest one, to be that of rule 
(14), Chapter Pour. It must be considered as a rule shared 
by both Avestan and Old Persian. This rule was simplified 
In such a way to extend Its domain of application; In 
Avestan the extension Is very minor and somewhat unnatural, 
but In Old Persian It extends to all PIE /s/'s which occur 
before nonobstruents. Therefore, In a diachronic grammar 
of Avestan one needs to state two rules, while In a 
diachronic grammar of Old Persian one needs to state only 
one rule. I.e. (10). It should be mentioned that Old 
Persian orthography does not represent the /h/ In front 
of m, r, or n.
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Bartholomae (1894) and Relchelt (1909) postulate 
another Innovation for the Proto-Iranlan period, which can 
be characterized byi

(11) +obst
-high
—Int

^ 1 +hlfrhl /
-coro

—

+ant _ —

Prom all that I can gather, (11) Is posited to 
account for Avestan words, such as, f&anayentl. Kent (1953) 
and Melllet and Benvenlste (1931) do not posit (11) since 
It Is not relevant for Old Persian. Contrary to what 
appears in Bartholomae and Relchelt, this sound change does 
not seem to be a part of the grammar of Proto-Iranlan. It 
does not appear In Old Persian, and the evidence for Its 
postulation consists of only a few Late Avestan words. 
Therefore, In generating the Late Avestan sounds one must 
postulate (11) to appear before rule (9), but It would not 
appear In the phonology of Gatha Avestan or Old Persian, 

According to rules (15) and (1?) of Chapter Pour,
PIE palatals must appear as /s/ before consonants. However, 
there are some exceptions to these sound changes. In 
Avestan, Instead of the expected /s/, one finds /s/ before 
/m/ and /r/. In Old Persian the same thing Is true except 
that all reflexes of PIE /Icr/ or /ici/ change to a new OP 
sound, Ç .  The appearance of /s/ Instead of /s/ before 
/m/ can be characterized by*
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(12) (+strl{]----- > [-high] j  [ -----]
+nasal
-coro
+ant

The only palatal stridents that appear In the lan­
guage before nasals are the reflexes of PIE palatals. All 
other palatal stridents undergo various changes. It Is 
also Interesting to note that (12) produces /s/ In the
same environment In which (9) changes the PIE /s/ (to /h/).
Rule (12), which Is common to both Avestan and Old Persian,
must come after either rule (9) or (10) has run Its course ;
otherwise, the output of (12) could become the Input to 
(9) or (10) and change to an undesirable /h/.

The palatal strident fricatives produced by rules 
(1), (15), and (1?) of Chapter Pour appear as /s/ before 
/r/ In Avestan; In Old Persian they appear as ç with 
simultaneous loss of the following /r/. The Avestan 
development Is straightforward (cf. rule (13))» but the 
development of OP c Involves further Innovations.

(13) +hlgh”l
+strld

-obs
+cons
-nasal

Rule (13) Is an Innovation which I claim to be common to 
both Old Persian and Avestan. It also produces the proper 
Avestan reflex of PIE /k/ In PIE kr or kl clusters. To 
arrive at the OP ^ reflex of these sounds, the output of
(13), /sr/, must undergo further changes. Since OP 0
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corresponds to other PIE sounds besides palatals, namely, 
PIE voiceless dentals, which at this stage of language 
development appear as PIr. /6/ before an /r/, I shall 
postpone discussing OP c until section 5»2.2,2. It 
should be noticed that the output of (I3) is identical 
with that of (12), but their environments are quite dif­
ferent .

The major phonological difference between Avestan 
and Old Persian appears in their various reflexes of PIE 
palatals. In 3,4,1, 3,4,1.3, and 4,2,1, I discussed the 
various analyses available for these sounds. In the 
present analysis their innovation could be seen by rules 
(1), (15)* and (17). I have maintained that in the stage 
which is called Proto-Iranian they appear as dental and 
palatal affricate /s/ and /^/ depending upon the environ­
ment in which they occur. In some places they have merged 
with the reflexes of PIE dental stops or sibilants; in many 
cases they can still be identified on the basis of their 
environments,

In Avestan the reflexes of the PIE palatals can be 
characterized as the output of rules (1), (15). and (1?) 
of Chapter Four and (12) and (13) of the present chapter. 
They are strident palatals or dental fricatives /&/, /z/ 
and /s/, /z/. The situation is not the same in Old Persian, 
Besides the latter strident fricatives, one finds that 
certain instances of PIE palatals correspond to OP 0 and d.
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I claim that OP /Q/ and /d/ are derived from the dental 
reflex of PIE k, which appears as /s/ In Proto-Iranian 
as well as in Avestan, by the following sound changei

(14) +coro
+ant

-> I  [---- [-obstj

At this stage, the only sounds that could be the input to 
(14) are dental sibilants, which correspond to the three 
different sounds described in 5 «2.2.1, A. The only sounds 
affected by (14) are the reflexes of PIE palatals which 
appear before [+syllabic3 sounds as well as before /m/ and 
/r/ by rules (12) and (13). The palatal /^/ reflex of 
PIE k-series remains unchanged.

Another sound change affects part of the output of
(14) to change the voiced nonstrident interdental fricative 

to a voiced dental.

(15) +coro
-strid

■> [+int]

It should be noted that in spite of the fact that 
our rules regularly develop a voiced paletal fricative 
/Ï/ from the PIE palatals (cf. Chart 9), this sound
is not attested in Old Persian text, and in Avestan 
one finds only a few examples with uncertain etymol­
ogy. Bartholomae (1894) accounts for part of the absent 

^  (from PIE /g/ and /gh/) in Proto-Iranian (cf. 1.3.1.2.2,
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rule (23b). He postulates that the above ^ becomes voice­
less before n (see also Kent,1953;35). This can be 
characterized as follows;

(16) ■fpalatal
-int »  [>voloed]/[; 3

+nasal
+coro

5.2,2.2 Nonsibilants
The innovations involved in the development of PIE 

voiceless stops were discussed earlier through rules (20- 
26). The preconsonantal voiceless dental stops produce a 
series of voiceless interdental fricatives which remain 
unchanged in Avestan. However, in Old Persian one finds 
a c in place of the expected £r cluster.

It was mentioned (page 191 ) that this OP c is also 
a reflex of PIE /icr/ or /Ici/ cluster. In the Proto-Iranian 
stage, the latter sounds appear as /sr/, which in turn 
are subjected to rule (I3) and become /sr/. Rule (I5) then 
changes the latter to /Or/. Both the output of rule (I5) 
and that of rule (25) of Chapter Four, which is restated in 
this chapter as (3), undergo an identical sound change 
which I characterize as;

(17) +coro -syll +coro
+cons > +strid 0-strid -nasal +int

1 2 1 2

This rule turns all instances of into strident dental
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affricates. Kent (1953*25) describes this c^ as a "voice­
less sibilant between dental s and alveolar Meillet
and Benveniste (1931) call it "sifflante forte." Branden- 
stein and Mayrhofer (1964,13) call it "das einen scharfen 
(gelangten?) s-Laute...." Paper (1955*27) shows its various 
correspondences in Royal Achaemenid Elamite as ^ and in 
Babylonian as I and All agree to its sibilant charac­
ter, and the output of (17) is a strident sound. In the 
absence of a more definite view on the exact phonetic nature 
of this OP sound, I consider c, as a strident dental affri­
cate » to be an acceptable, though tentative, phonetic 
specification. This decision is supported by the phonetic 
framework used in this study. Any other change in feature 
specification of OP © would create a merger with other OP 
sounds of the palato-alveo-dental region, i.e. t 9 ^ M 
If it is necessary to keep OP c separate from the latter 
sounds, there is only one natural choice, in line with 
other previous changes, namely, a dental affricate 
However, this specification should be considered as an 
additional tentative description along with others mentioned 
above. One thing is certain that this sound does not con­
trast with other Old Persian sounds and, contrary to the 
accepted view, is not phonemic.

5.2.3 Consonant cluster simplification
In part two I have not yet discussed the matter of
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consonant cluster simplification. Many of the rules in 
Chapters Four and Five change certain consonants and make 
them identical with their neighboring sound. At various 
points (e.g. 5,2.1), I have mentioned the need for some 
general rule which deletes one of the sounds of geminated 
consonants. In Chapter One this rule was presented as a 
tentative alternative to the elaborate system of Bartholomae 
(1894).

Most post-Barthoiomaean Iranists describe the sim­
plification of consonant clusters with one or two rules.
Kent (1953*32,45), for example, has two types of changes 
for clusters, (a) one deals with the changes of dental 
clusters (see Chart 6 )̂ euid (b)^the other which he calls 
"shortening of long consonants" deals with the derived 
geminated consonants due to other sound changes.

In the analysis presented in part two, the changes 
involved in the development of dental clusters are taken 
care of by rule (6 ) of this chapter. But the simplification 
of geminated consonants has not been dealt with. In rule 
(36) of Chapter One, I proposed to delete the second segment, 
because of Bartholomae*s ^  change to ^ rather than ^
(of. 1.3.1.3). However, this is an arbitrary decision. In 
fact, an ^  cluster, which could be considered as an inter­
mediate cluster derived from %+s or Cs clusters, would in 
our format undergo certain changes. For example, s+s by 
rule (2), Chapter Four, becomes and ^  by rule (1)
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becomes by rule (2) and by rules (15 and 17) H  

(all rules from Chapter Pour). Therefore, the reason for 
deleting a specific sound of a geminate is not valid. Any 
of the two consonants seem to be deletable by a rule such as,

(18) [^con^ [Vcon^  N Q+consJ
Condition* both consonants are identical.

This rule can operate cyclically until all clusters with 
two or more identical consonants can be reduced to one.
For example, in PIE trs-sfie-ti there are two /s/'s and a 
/([/. First rules ( 1 ), (15). and (17) of Chapter Four change 
/)?/ to /s/, producing a *trs-sse-ti; then rule (18), Chapter 
Five « applies twice to give the correct Old Persian form 
tarsa. Notice that at this point rule (2), Chapter Four, 
does not change -rs- cluster to -rï- as it is not operative 
anymore in the language. A more restricted version of (2) 
still applies in Old Persian in a very limited way, changing 
ni+sta to nista as in OP niva^tgyam.

5.3 Nonobstruents
The nonobstruents in Chart 9 differ from the PIE 

contrastive sounds of classificatory Chart 8 by the absence 
of PIE /I/ and the presence of a new glide /h/. In 4.2.6 
there are three rules which are meant to specify the 
environments in which the syllabic and nonsyllabic variants 
of these nonobstruents appear. These rules seem to be
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synchronic in Proto—Indo-European, However, PIE lexical 
matrices to which the phonological rules of Chapters Four 
and Five apply have not been subjected to rules (10-12) 
of Chapter Four, and, as a result, no syllabic resonant 
will appear. This assumption about the nonexistence of 
syllabic resonants in PIE forms is contrary to the practice 
of all Iranists, who trace the development of both syllabic 
and nonsyllabic reflexes of PIE resonants down to Old
Persian and Avestan.

At some point in the language, rules (10-12) will 
have to apply in order to produce the syllabic elements of 
the phonological system. If one assumes that the result 
of innovations characterized by some of the rules in Chapter 
Four and rules (1, 6, 7, 8, 12, 13. 16) of the present 
chapter would be the creation of a phonological system 
comparable to the reconstructed Proto-Iranian language, 
then it would be necessary to allow rules (10-12) of 
Chapter Four to produce the following syllabic/nonsyllabic 
alternations I ĵ i '^y. u^w, m/^m, n̂ -̂ n, The phono­
logical system of Proto-Iranian with p m as syllabics is 
surely not identical with either Avestan or Old Persian.
In the latter languages there are no orthographic signs for
n m r. Some scholars posit an r for both Avestan and Old Z a. 1 -
Persian based mostly on etymological reasons. However, this 
issue has no consequence for the analysis of consonants 
presented here.
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The process of syllabification of nonobstruents in 
Avestan and Old Persian can be characterized as identical 
to (10-12) of Chapter Four. Because of the presence of [i^ 
and [u] in both languages, it is necessary to derive all 
the syllabic counterparts of consonantal obstruents. Then 
through another rule the n m and perhaps y change to their 
respective reflex /a/ in Avestan and Old Persian.

(19) +syll
-obs
+cons

[+10%^

5.3*1 Liquids
Early in the development of Proto-Indo-European

phonology. A /  and /r/ merged into /r/. The various views 
on how this took place are stated in 3.3.3.1. In Chart 9 
only one liquid /r/ appears. In Avestan there Is no sign 
for A / ,  but in Old Persian one finds a special sign for 
an A /  which appears only in a very few words. Paper (1956) 
attributes the source of this sign and sound to the speech 
of the scribes and their literacy in "one or both of the 
cuneiform languages then in use in Achaemenid chancery" (25) 

— Late Babylonian and/or Royal Achaemenid Elamite.
PIr. /r/ remains unchanged except for the one instance 

where it is deleted simultaneously with the change of the 
preceding OP 0.

In Avestan, also, the PIr. /r/ remains unchanged 
except in /rt/ clusters. In Gatha Avestan texts, one finds
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an K sign for It (cf« 2«3«1.1, rule (l.b), 2«3«2.1, rule
(4). and 3.5.1).

Except for Benveniste (1948*27) who considers this 
Ï as an orthographic change with a phonetic value of [rlQ # 
most Iranists assign some kind of new phonetic interpreta­
tion to this letter. Bartholomae (I906) considers this ^  
to be a voiceless [r]; Morgenstierne (1942) calls it a 
fricative /^/. Miller (1968:274-283) confirms Morgen­
stierne* s analysis and presents the following (a-c) as 
representations of the changes involved:

a. /r/ -> /H/ before /p t k/
b. /Et/ —
o. [hr] —

The processes explained above can be characterized 
in feature framework as:

(20) -syll / -+cons
----- f [ + : t r l ^ y  [ J

+obst
-nasal +coro
+coro +ant

It should be recalled that PIE /r/ is specified in this 
study as a (2+higl^ sound. Rule (20% which is an Avestan 
sound change, is very similar to rule (6) of the present 
chapter which changes the dental stops into dental affri­
cates. The feature specification of the segments which are 
the input to (6) can be further revised to include /r/ in
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the following manner»

(21) -syll 
+cons 
+coro 
-nasal

|_+strld
—I I +obstJ lJ"Coro

The /r/ In the Av. /rt/ cluster becomes strident [ r]. This 
change, according to Chomsky and Halle (I9681302 and 329), 
creates such a radical constriction that It turns Into an 
obstruent. Now If the following t Is deleted, the result is 
the sound that is postulated by Morgenstierne (19^2a) and 
Miller (1968).

(22) +coro / +coro
+ant +V00
+lnt / _+8trld c— J

Rule (6) Is needed as part of the diachronic des­
cription of both Old Persian and Avestan In order to 
produce the various reflexes of dental stops In Proto- 
Iranlan, Old Persian reflects the output of (6) unchanged. 
In Gatha Avestan, however, rule (6) seems to have become 
more generalized to Include the PIr. /r/. The output of 
(20) Is a natural sound compatible with the Inherent feature 
specification of PIr. sounds. That Is, PIr. /r/, which Is 
specified as Q+hlgh, +coro, + a n ^ , If allowed to undergo 
devolclng through (2) of this chapter, becomes a[^+hlgh, 
+coro, +ant, +strld, -voic^ sound by (20) or (21), a sound 
very similar to Av. /%/.
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There le a large number of words, especially In 
Late Avestan texts to which rule (20) does not apply; that 
Is,/rt/ clusters appear unchanged. Also for a few words 
there are alternate spellings with jâ and rt letters. 
Miller's (I968) study attempts to prove that as a general 
rule In Avestan, the Old Iranian /rt/ cluster Is regularly 
represented by a (^ sign) /^/ and that the existing forms 
with /rt/ are examples of restoration of the Old Iranian 
cluster. This means, for forms with alternative spellings, 
rt b e c o m e s and then goes back to the original rt. In 
Miller's format, based on his analysis of /rt/ change to 
one can explain the phenomenon of phonetic restoration of 
clusters by the following*

(22) OIr. [rt] > > «At . [r] >
[MJ > [RR] > [r*1 > LAv.̂rtJ

Miller's criticism of Bartholomae*s (I906) phonetic 
analysis of this phenomenon cn the basis of accent Is a 
valid one, but his own solution, that Is, restoration of 
the older form due to some analogical process Is hardly a 
better solution. (For a detailed analysis of the subject 
of analogy, especially concerning Kurylowlcz's views, see 
Klparsky, I965.) The question to be asked la whether the 
Av, /r/ was restored through phonetic drift, as Is Illus­
trated In (22) or through some sort of phonetic replacement. 
To say that rt forms are restorations of older forms
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Indicates hardly anything beyond the observational state­
ment of the actual correspondences.

Within the framework of generative phonology the 
change of /rt/ to can be explained In two ways. One 
can view It as an innovation which appears In Avestan and 
which precedes the rule for anaptyxls; thus, It changes all 
rt clusters phonetically to a n L ^ J  sound. However, later 
In time there appears a reordering of rules which places 
the rule for anaptyxls before (20) and (22)i this turns rt 
clusters Into r3t, which do not match the structural 
analysis of (20) anymore. The isogloss with a, sign (/^/) 
confirms the earlier operation of (20). The other way of 
describing the occurrence of rt In Late Avestan Is to 
consider rule (20), which started as an optional rule In 
Gatha Avestan, to have been lost In Late Avestan.

5.3.2 Nasals
PIi*. nasals, /m/ and /n/, remain unchanged In Old

Persian except before obstruents where they seem to have 
been lost. Most scholars consider the systematic absence 
of the nasal In these positions to be a matter of orthogra­
phy of Old Persian; and thus on the basis of etymological 
studies, they Insert a nasal before consonants where 
warranted.

Morgenstierne (1942a) postulates three nasal conso­
nantal phonemes for Gatha Avestan and four for Late Avestan
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(cf. 3.5.1). Hamp (1952) posits only three. I claim that 
In the systematic phonemic representation of Avestan there 
are only two nasal consonemts, All other Avestan nasals 
are automatically derived by a phonological rule which 
assimilates the nasal to the features related to the points 
of articulation of the following consonants. Problems 
related to r̂ t and gr clusters In par]tai]hum and hazaf^ra-, 
however, are of othographlcal nature rather than of phonol­
ogy.

(23) r . J [ + n a s a y  -
o<hlgh / r 1

mum'
o<hlgh

/ôcoro_ / _/3coro_

5 .3.3 Glides
PIE glides /w/ and /y/ appear unchanged In Proto- 

Iranlan, and except for one change In /w/ they appear 
unchanged In Avestan and Old Persian.

It should be recalled that at this stage of language 
development the reflexes of PIE palatals before 2. 
still X and While they remain unchanged before jf in 
both Old Persian and Avestan, they change to s and 2 before 
w, and at the same time the latter glide changes to jg and 
b In Avestan3but is lost In Old Persian. There Is no widely 
accepted view on how these changes have taken place. Most 
available descriptlons^ which are based on the theory that 
sound change Is "phonetic drift" (see Klparsky, 19^5), have 
little to recommend over those that give the correct list
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of correspondences» The following treatment Is an attempt 
to explain the processes— In a very tentative manner—  

within the distinctive feature analytic framework.

(24) -cons
----->

♦obst / ♦high
♦high

_+back_
«^voiced 
♦ant _ / -Int

«yfvolced̂

This rule changes the PIr. /w/ to Its Q-obstruen^ counter­
parts /f/ and /v/, depending on the value of the feature of 
voicing of the preceding segment. The output of (24), as 
clusters of [sf] and are Impossible clusters In both
Old Persian and Avestan. They must first undergo the fol­
lowing rule In order to change [%f] and [^v] to [s j  and 
£zv].

(25) ♦high r  1  / r  1 ♦ant
---- > [-highj / J -coro

♦strld^ I— -J / _  —I -lnt_^

At this point, the output of (25) can undergo a 
change and (a) delete the [_f] or [v] reflex of PIr. glides 
or (b) change them Into a sound congruent with the sound 
patterns of Old Persian and Avestan. In Old Persian the 
former (a) happens, and PIr. /^w/, / ^ /  appear as /s/ or 
/*/.

(26) +obst
+ant
-coro
-Int

0I (]+atrl4 L ]

In Avestan the latter (b) takes place and PIr. [^w] and
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[jf«] become [s^ and [zb]. It must be recalled that for 
Proto-Indo-European I posited a sequence structure rule,
I.e. (23) of Chapter Pour, which prevents the occurrence of 
a noninterrupted obstruent after a consonant. That was when 
the only noninterrupted sound was PIE /s/. But now In both 
Old Persian and Avestan, there are both strident and
nonstrident fricatives. But as PIE sounds change Into new 
sounds with different phonetic specifications, the restric­
tions on morpheme structure change. In this stage of the 
language development, the corresponding sequence structure 
condition can be characterized asi

(27) r+strld~| [fobsy 
■ 's!>

[♦int ]

The output of (25) will automatically be matched with (2?) 
and £s^ and jjsv] become /sp/ and /ah/, which are the 
correct Avesteui reflexes of PIr. /^w/ and /^w/.

5.4 Summary
In the preceding sections of this chapter, I pre­

sented the major differences between Old Persian and 
Avestan consonants In their development from the Proto- 
Iranlan sound system. In this section I shall recapitulate 
the major points of difference between the two languages 
In the following columns of correspondences*
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PIE PIr. Av. OP
fer/tl )̂ r sr c
Iw/èw &w/]^b sp/zb s/z
ic-serles s/z s/z 0/d
tr/thr Or Or c
rt/rth rt Tdt/'k rt
dk d^ Vc

Two additional changes can be enumerated here, I shall 
discuss them In detail In the next section.

ty/thy
sw
dw/dhw

Oy
hw
dw

©y
xw
b

(h)uw
d

5.5 Avestan
The phonological system that one arrives at for 

Avestan, subsequent to the appropriate sound changes 
posited In Chapters Pour and Plve, Is very similar to that 
of Proto-Iranlan. I claim that this Is the system that one 
ought to expect to find In the oldest Gatha Avestan text, 
There are a few other phonetic segments In Gatha Avestan 
which are conditional variants of the GAv. sounds. These 
rules are derived by lower level phonological rules. One 
of these Is the presence of 2Ü sounds which correspond to 
PIr. /hw/ and Med. f. Morgenstierne (1942a) correctly 
analyzes xj|[ as /xw/ cluster. The allophonlc change can be
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characterized by the following rule; 

(28) -syll r "1 / r “1 “-syll
-cons -----^ [+obst / 1 J ♦back_-hlgh_ / ♦high

This changes |2?Q to [x] before /w/.
There are a number of other changes such as 

frlcatlvlzatlon of £ after sibilants and the appearance of 
for fO. These and many other variations, mostly ortho­

graphic, are described In Morgenstierne (1942a), and I 
shall not discuss them here.

In Late Avestan there are two Important issues 
worth discussing. One Is the nonappllcatlon of "Barthol­
omae* s law" In Late Avestan texts. I shall discuss It 
later In 5.7. The other Is the frlcatlvlzatlon of voiced 
stops in intervocalic position (cf. 2.3.1.1). Morgen­
stierne (1942a) calls the new voiced fricatives, phonemes, 
while Hamp (1952) considers them as allophonlc. Hamp Is 
obviously correct In analyzing these fricatives as variants 
of voiced stops. Their occurrence can easily be predicated 
by a late rule, such as.

(29) ♦obst
♦voiced

This innovation is considered to be a late development in 
Avestan— a distinguishing feature of the Late Avestan 
language.
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Morgenstierne (1942a) calls a number of other 
sounds, Late Avestan phonemes. For example, his LAv. ^r J 
phoneme, a voiceless liquid, is a natural consequence of 
normal application of the regressive voicing assimilation 
rule. Rule (2) seems to have expanded Its domain of 
application to nonobstruent segments In the following way;

(30) ♦cons
-nasal

■> {jKvolcedj^ 12 J [_«:JvolcedJ

His LAv. n phonemes are already accounted for by rule (23).

5,6 Old Persian
Old Persian and Avestan have Identical Inventories 

of contrastive sounds. The Innovations that are presented 
in this chapter develop the PIr. sounds In a slightly 
different fashion. The most important change is the further 
development of the PIr. reflexes of PIE palatals in Old 
Persian and the merging of them with reflexes of PIE dentals. 
Some of the Innovations are strictly phonetic and must be 
considered as late developments, e.g. the development of 
OP c.

One strictly Old Persian change Is the development 
of some of the OP clusters to ^  clusters (Gershevltch, 
1964). The only OP 0*s that change are those that are 
reflexes of PIE dentals. The j9*s that remain unchanged 
are the reflexes of PIE palatals. Hoffmann (1958) correctly
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describes the situation by assigning the sound change to 
a period when rule (14) had not taken place. The change 
can be characterized as*

( 3 D ♦obst
-Int
-strid
♦ant

[+hiĝ / L j -cons
♦high
-back

Meillet and Benveniste (1931* 127-9) propose that
In Intervocalic places the voiced stops could be fricatives, 
Kent (1953*25) also ascribes to this view. There Is, of 
course, no orthographic evidence to support such a claim, 
but, if it Is accepted. Old Persian would look very much 
like Late Avestan.

5.7 The antiquity of Avestan and Old Persian
Pew Iranists have taken a definite stand on the 

relative emtlqulty of Avestan and Old Persian. But most 
students of Avestan have recognized the presence of two 
dialects— Gatha Avestan and Late Avestan— which are believed 
to be from different times and places. Most of the availa­
ble comments on the subject of the relative antiquity of 
Avestan and Old Persian are noncommittal and often limited 
to superficial observations based on the well-established 
sound correspondences. In 3*5»3 I discussed Meillet and 
Benveniste*s (1931) view concerning the similarity of Old 
Persian and Late Avestan phonology. Their observations, 
although not well documented by actual systematic analysis.
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are among the best that are available.
Sokolov (1967*38) points out the phonetic differ­

ences between Avestan and Old Persian and offers the 
following remarks *

...in some cases (to which Or : c can, 
incidentally, be referred) Old Persian is 
simply a further modification while the 
Avestan vulgate presents more ancient forms.
Thus the Avestan ©2 , ^  ...are initial forms 
from which there must develop the forms cor­
responding to these groups in Old Persian S£, 
ini Av. mOrsOyus.... OP marsyuS ‘death*1 Av.
@%^Ona—, OP arsnl— * elbow*.... In this case 
the Avestan tradition preserves more ancient 
sound forms, while in other cases it is on the 
contrary Old Persian that presents more ancient 
forms, e.g., in the word martiyap, Av. masya- 
*man* of the same root as MRTYUS ‘death*.
Here we have a diachronic ratner"than dialectal 
difference. While the sound system of the 
Avestan vulgate as a whole represents, owing to 
transmission changes, forms later than those In 
Old Persian and approaching Middle Persian 
forms, the Avesta preserves, on the other hand, 
many archaic features such as the relative 
conservation of the ends of words *....

It is clear that Sokolov*s examples of Av. Oj, ^  

versus OP ^  show the conservative character of Avestan 
or the innovativeness of Old Persian, from which one can 
infer that the latter language must be of more recent times 
However, his statement that the difference between Old 
Persian rt in martiya- and Av. ^ in ma^ya- Is a diachronic 
change. Indicates that Gatha Avestan is not as old as Old 
Persian.

Hisch (1954), while not referring to Avestan,
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comments on the Innovativeness of the Old Persian phono­
logical system. He gives two examples where Old Persian 
simplifies consonant clusters, namely, the change of ^  

to c and the Insertion of anaptytlc vowels. He considers 
these as evidence for saying that the Old Persian phono­
logical system is of a more recent stage, removed from the 
Iranian system. Kent (1953) Is silent on this issue.

In the analysis presented In part two of this 
dissertation, it is clear that in terms of sound change 
Gatha Avestan is the most conservative of the three lan­
guages; Late Avestan and Old Persian undergo further phone­
tic changes that are absent In Gatha Avestan. The manner 
In which these languages are derived from a single PIE 
sound system within the framework of part two, strongly 
suggests that the archaic character of Gatha Avestan is a 
reflection of its degree of antiquity. The main reasons 
which force me to such a conclusion are the way In which 
the framework produces the different reflexes of PIE 
palatals, the non-phonemlc interpretation of r ^ M  alter­
nation in Avestan, the place of Bartholomae*s law in 
different languages, and a few other minor changes.

The sound changes characterized by rules (1), (15)* 
and (1?) of Chapter Four produce /a z%\/  reflexes of PIE 
palatals In a stage of Indo-European language development 
which Is traditionally called Proto-Iranlan. In Chapter 
Five a few of these reflexes are further changed (by rules
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(1), <4). and (14), resulting In a few alternations between 
/s z îi which are common to both Avestan and Old Persian,

In the phonological system of Avestan, the reflexes 
of PIE palatals. I.e. /s z Ï , appear under almost Iden­
tical restrictions as are found In Proto-Iranlan. In Old 
Persian, however, one finds /O/ and /d/ also correspond to 
the PIE palatals. In this chapter Old Persian /©/ and /d/ 
are derived In a natural way from the Proto-Iranlan (and 
Avestan) /s/ and /z/ correspondences of PIE palatals 
through (14). This Innovation, Involved In the derivation 
of these Old Persian sounds, is the result of the change 
of one distinctive feature, which seems to be chronologi­
cally of later times, even later than the Late Avestan 
period. This conclusion is in line with the theoretical 
assumption which considers diachronic phonological change 
as a change in the least number of and perhaps in only one 
distinctive feature in the phonological segments. Rules 
(1), (15), and (17) of Chapter Four and (14) of this chapter 
each change one natural distinctive feature. The change in 
any other feature would require the change of more than one 
feature.

As an example, below I shall review the alternative 
solution proposed by Morgenstierne (1942b) and adopted by 
Sokolov (1967). Due to the ambiguities involved in the 
interpretation of Morgenstierne*s (1942b) tabular repre­
sentation, especially In his mixing of phonetic and phonemic
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levels. It is possible to Interpret his table of corre­
spondences In two ways. The first alternative can be 
represented by*

(32) a. PIE 2
b. Pllr. t*

->PIIr.
CIr. M before obstruents 
CIr. 0* elsewhere

c. CIr. £ 1 ----- > i OP 0
Av. 3

d. CIr. s remains unchanged In Old Persian and 
Avestan.

The above (a-d) represent Morgenstierne*s phonemic 
representation. In distinctive feature terms (a-d) can be 
represented by (33&-d).

(33) a. ♦high
-ant♦int

c.

d.

♦high
♦coro
♦ant

-Int
♦ant♦high
♦high♦coro-ant

♦ant

-Int
-ant
-Int

]
t - • J  L+obst J  I
elsewhere

Q-high in Old Persian
-high

in Avestan
♦strid_

y
remains unchanged
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In (33), (a) involves the change of one feature; the top 
part of (b) Involves the change of two features, one of 
which reverses the change of (a); and the bottom part of 
(c) changes two features.

The second alternative interpretation can be Illus­
trated by (34)#

(34) a. PIE f t ------>  Pllr. H
b. Pllr. 1 1 ----- ^ PIr. ( s before obstruents)

/ £1 elsewhere
c. PIr. £ 1 ------ ^  OP 0
d. OP £ ---------> Av. s

e. Pllr. £ remains unchanged.

In terms of distinctive feature analysis (34a-e) 
can be represented by (35).

(35) a. the same as (33a)
b. the same as (33b), Involves the change

of two features on the top
c.

d.

♦ant 
♦high 
-int _
♦ant
-strid
-int

[-hlghj In Old Persian

->[+strl^ In Avestan

e. the same as (33d)

Both alternatives (32/33) and (34/35) have rules which
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involve more than one distinctive feature, namely, the (b) 
part of (33) or (35) has one change which reverses the 
change of the preceding (a). In the absence of any hard 
linguistic evidence from any of the Old Iranian languages, 
such change and the reverse of the change seem completely 
redundant. Alternative (32) Is similar to Sokolov's 
(1967132) table of correspondences, but (34) is not expli­
citly proposed by any scholar studied here. Morgenstierne 
himself Is ambiguous, Gershevltch (1964) comes short of 
assigning such an Interpretation to Morgenstierne*s view.

Other objections to Morgenstierne*s above analysis 
were presented in 3.4,1.3, But the relevance of the above 
interpretation to the subject of relative antiquity of Old 
Persian and Avestan Is obvious ; while (32) derives both 
languages from the same underlying forms as possible contem­
porary dialects, (34) Indicates that Old Persian is a more 
antiquated language, which gives rise to Avestan at a later 
time.

The fact that In both (32) and (34) there are rules 
which alter more than one feature at a time makes either 
alternative a complex change and thus less acceptable as a 
characterization of diachronic phonological change In con­
trast to a third alternative--namely, the one assumed in 
this study— which changes one distinctive feature at a time. 
It should also be noted here that the consistent occurrence 
of /^/ as a reflex of PIE palatals In Old Persian Is almost
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ignored by most Iranists. The vague explanations which 
consider this sound as a case of dialect mixture hardly do 
anything more than acknowledge the appearance of /^/ in 
Old Persiem texts. I shall discuss this subject later
(see pages 220-221).

Another evidence for my claim to the antiquity of 
Gatha Avestan over Old Persian is the behavior of Bartholo- 
mae's law (cf. Chapter Pour, rules (7) and (8)). The fact 
that this rule was operative in Proto-Iranian times is 
acknowledged by all Indo-Europeanists. (For a full dis­
cussion of this subject see K1parsky, 1965») Its operation 
in Gatha Avestan is evident (cf. 3«5«3)» however, in Late 
Avestan and Old Persian, this rule seems to have been 
completely lost. For example, PIE auKh+ta would undergo 
the following sound changes from Chapter Four: by (7) 
aughdha> by (8) augdha ̂  by (26) augda, in order to appear 
as GAv. augoda. But in Late Avestan one finds aoxta.
Rules (6), (7), and (8) of Chapter Four are so specified 
that (6) is mutually exclusive from (7) &nd (8). That is, 
the specification of rule (6), although placed before (7) 
and (8), would not allow it to operate if the sounds met 
the structural analysis of rules (7) and (8). Rule (6), 
however, can be simplified, as illustrated by (2) in this 
chapter, and then reordered to be placed after (7) and (8). 
This suggestion of reordering (6), which is of Proto-Indo- 
European origin (cf. 1.2.1), to come after (7) and (8),
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which are of the Proto-Indo-Iranian period, goes against 
the accepted view of historical sound change.

The appearance of LAv. aoxta along with the older 
form of GAv. augJda has been a confusing phenomenon. The 
sudden devolcing of the cluster gd and the frlcativlzation 
of the first stop in line with the normal Iranian develop­
ment, has not been explained to anybody’s satisfaction. 
Miller (1968) describes the appearance of ][t instead of gd 
as an example of restoration of an older form along with 
the occurrence of LAv. rt instead of GAv. ^J from CIr. rt. 
However, the sound change which produces GAv. [%] from rt 
is a very specific late rule in Avestan, but the processes 
which produce GAv. gd cluster are quite different and are 
believed to belong to two different stages, namely, Pllr.
(7) and (8) from Chapter Pour and PIr. (2) from Chapter 
Five. The question is, which linguistic level is restored? 
In fact, xt (or kt) does not represent any of the follow­
ing: PIE augh+t, Pllr, aughdh or augda, or PIr. augda.

This as yet confusing situation can easily be 
explained if one is willing to extend the traditional theory 
of linguistics, which defines the process of sound change 
as additions of rules, to allow for the reordering and 
deletion of rules as possible mechanisms of linguistic 
change. In 5.2.1, I presented a case of deletion of a rule 
in the creation of Median /s/ and Old Persian o in d+c 
clusters. In 5.3.1 I discuss the deletion of rule (21)
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in Late Avestan. which is responsible for producing GAv.
j from rt clusters. However, the situation under consid­

eration here presents a clear example of the operation of 
both deletion and reordering in linguistic change.

It should be recalled that the voicing assimilation 
rule of Chapter Pour, rule (6), was revised to rule (2) of 
the present chapter. In order to account for devoicing of 
/r/ before voiceless stops, (2) can once more be revised to 
have a wider range of application#

(36) +cons
-nasal

[_voicedJ /  [ ----- ]
odvoi ced 
+cons

Now if we reorder the original correct order ofi
(7) both of Chapter Pour

to
(36)
(7)
(8)

and then delete rule (7) from the grammar, the following 
forms will appear: PIE augh-ta by (38)^ aukhta by (8)^
aukta. The latter form will then undergo frlcativlzation 
rule (26) of Chapter Pour to become LAv. aoxta. The same 
ordering and rules apply to Old Persian. This explanation 
of the process involved in the appearance of LAv. gt cluster
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Instead of GAv. gd clearly shows that Miller’s (I968) notion 
of restoration of the older form in the above cases is 
little more than empty linguistic jargon used to cover 
the inability of a linguistic theory to explain the compli­
cated process of sound change.

If one accepts the claim made by some linguists 
working within the generative framework— scholars such as,
Kiparsky (I965. 1968, I968) and King (1969)— that linguistic 
change tends toward simplification of the grammar, then the 
further simplification of the rule changing PIE /s/ to /h/ 
reflects the degree of innovation in the different Old 
Iranian languages. It was noticed that the PIr. [s] reflex 
of PIE /s/ underwent further changes in line with rule (14) 
of Chapter Pour. It seems that that innovation which pro­
duced PIr. /h/ was extending its domain of operation by 
changing more PIE /s/’s. In Avestan (rule (9)), this exten­
sion is much more limited than that of Old Persian (rule (10)% 
This points to the conservative nature of Avestan and the 
innovative or perhaps less antiquated character of Old 
Persian.

More can be said about the conservatism of Gatha 
Avestan and the innovations (e.g. PIr. 0 ^  c) of Old Persian, 
but I shall conclude this subject by discussing the subject 
of dialect mixture in relation to the antiquity and archaic 
character of Avestan.

A view is commonly held that most instances of [ s]
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and [M] from PIE palatals In Old Persian are due to mixture 
of other Old Iranian dialects. For example, words with /s/ 
instead of /©/, e.g., asa for *a©a or *aOwa or *aOpa, asan 
or aOaga. are borrowed into Old Persian from Avestan or 
Median, This, perhaps, implies that Old Persian is a con­
temporary of Avestan or a geographically adjacent dialect. 
There is another way of Interpreting the simultaneous 
appearance of ©,and M in Old Persian. If one accepts 
the claim that the order of application of the rules 
characterizing the sound changes (see appendix) indicates 
the relative chronology, rather than dialect mixture on the 
basis of "wave theory," then Old Persian would appear as 
a later stage of the Old Iranian languages having rule (14) 
which applies in a well-defined context to change PIr, or 
Av. /s/ to /©/. The other /s/ and /t/ reflexes of PIE 
palatals then, besides the /©/, would be part of the gram­
mar of the language.not affected by rule (14). The fact 
that Gatha Avestan does not have any example of /©/ corre­
sponding to PIE palatals shows that (14) is of a much later 
time and not of a geographical neighboring dialect. The 
few instances of /©/ in Late Avestan, a chronologically 
later language, is perhaps another support for my claim.



CHAPTER 5 
FOOTNOTES

^Thls OP sound has been transcribed In the following 
ways by different scholars * Barthoiomae, J9£i Melllet and 
Benveniste, s£i and Kent, p. For typographical reasons I 
transcribe it^as a simple

^Additional phonological rules are necessary to pro­
duce the long/short variants of the syllabic resonants (see 
Keller, 1970).

3sokolov (1967*38) states that PIr. ^  corresponds to 
Av, b and OP d. He describes the Avestan development as 
elisTon of the Initial consonants. The change of PIr, /w/ 
to Av, /b/ is very similar to the change characterized by 
rule (24), I shall not discuss it any further.
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