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Rhinoglottophilia in Avestan: *h > [h̃] 
and Its Orthographic and Phonological Consequences* 

JOHN CLAYTON 

University of California, Los Angeles 

The phonetic interpretations of the signs áŋhñ and áṇghñ have long been a 
point of contention in Avestan historical phonology, especially due to 
their surprising development from Proto-Iranian *h / ā̆__ā̆. Past theories 
that assigned áŋhñ the value [ŋ] have overlooked phonological and typo-
logical facts that help clarify many of Avestan’s orthographic and pho-
nological oddities. This paper proposes that Avestan áŋhñ transcribed a 
nasalized glottal fricative [h̃] that arose from the well-documented pro-
cess of rhinoglottophilia. In addition, áŋhñ [h̃] contrasted with a cluster 
áṇghñ [ŋh̃], but only in Old Avestan. Under this theory, the mechanisms 
of Avestan vowel nasalization are examined, clarified, and found con-
sistent with typological generalizations from outside the Indo-European 
family. Furthermore, this article refutes the claim that each letter of the 
Avestan alphabet originally corresponded to a single phonetic sound—a 
tenet of Sasanian archetype theory (Hoffmann and Narten 1989:34–7). 

1. Introduction 

As the oldest and fullest witness of early Iranian religion and language, Avestan 
has had surprisingly contradictory interpretations of its phonology and orthography 
in the modern era. Despite the phonological complexity and specificity of its al-
phabet, two opposing views arose concerning the phonological accuracy of the 
Avestan manuscripts. The earlier view, known as “the Andreas Theory” (Andreas 
1904), states that the vowels found in the Avestan manuscripts were inserted sec-
ondarily on the basis of Pahlavi exemplars, which did not accurately record the 
original phonological values. Andreas’ interpretation provided him and others wide 
leeway to emend the text where they saw fit, potentially ignoring real phenomena 
in Avestan phonology. In response to this seemingly lawless approach to textual 
criticism, Hoffmann and Narten (1989) proposed an opposing view that consistent 

 
* I would like to thank Stephanie Jamison, Tony Yates, Thomas Motter, Teigo Onishi, and Ian 

Hollenbaugh for their crucial advice on this paper. Without their aid, none of this could have 
come to fruition. Any errors that remain are mine. 
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errors found throughout Iranian and Indian manuscripts pointed to a single 
Sasanian archetype, which underwent further corruption over time. The theory of 
the Sasanian archetype stemmed from extensive manuscript criticism and has 
remained popular since its introduction. In contrast to the Andreas Theory, Hoff-
mann and Narten’s theory holds as a precept that each sign of the Avestan alphabet 
corresponded to one discrete phonological output. One can see the immediate ap-
peal of their “one-sign-one-sound” tenet when examining the painstaking way the 
redactors preserved every phonological idiosyncrasy of a liturgical language long 
dead by the time of its transcription. Yet Hoffmann and Narten’s more conservative 
view of the Avestan alphabet has also impeded the search for a better under- 
standing of the phonemic contrasts and phonological processes active in Avestan 
before its death and eventual recension. This paper argues that the development of 
Avestan nasals and nasality demonstrates that the orthography possessed both one-
to-one relationships to phonetic values and one-to-many and indeed many-to-one 
relationships. 
 At issue are the interpretations of the symbols áŋñ, áṇñ and the process of 
rhinoglottophilia.1 Unlike previous interpretations of these forms, this paper argues 
that neither áŋñ nor áṇñ corresponded to single phonetic segments. Instead, áŋñ func-
tioned primarily as a suprasegmental nasalization diacritic to the phoneme /h/, 
arising by the cross-linguistically well-attested phenomenon known as “rhinoglot-
tophilia,” and not as a segmental velar nasal [ŋ]. Conversely, áṇñ represented a se-
ries of segmental nasals that were homorganic with their following consonants (e.g., 
áṇbñ = [mb], áṇdñ = [nd], áṇgñ = [ŋɡ], etc.). Providing different values for áŋñ and 
áṇñ accomplishes more than counterexemplifying Hoffmann and Narten’s one-
sign-one-sound rule. By positing a strict distinction between segmental nasals and 
secondarily articulated suprasegmental nasalization of consonants, the environ-
ments for phonological processes like vowel raising, lengthening, and breaking re-
ceive unified descriptions. Furthermore, syllable structure and vowel height are 
shown to play crucial roles in vowel nasalization once the distinction between seg-
mental nasals and nasalized consonants has been established. Examining these fac-
tors together, this study shows that Avestan nasal-induced sound changes parallel 
typological generalizations found in the linguistics literature. 

 
1 In this article áxñ represents standard transliterations of forms found in the Avestan manuscripts. 

/x/ and [x] have their traditional IPA interpretations: phonemic and phonetic transcriptions, re-
spectively. Language abbreviations: Av. = Avestan, OAv. = Old Avestan, YAv. = Young(er) 
Avestan, Ved. = Vedic Sanskrit, Skt. = Sanskrit, PIE = Proto-Indo-European, PIIr. = Proto-Indo-
Iranian, PIr. = Proto-Iranian, OI = Old Irish. 
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2. The problem of Av. áŋñ as [ŋ] 

Past scholars have long argued about the phonetic value of áŋñ, with the older opin-
ion holding that it represented a true segmental velar nasal /ŋ/ (e.g., Morgenstierne 
1942:64–8; Hoffmann and Narten 1989:49–50; Martínez and de Vaan 2014:25). A 
close examination of the primary sources of Av. áŋñ, however, will show that /ŋ/ is 
likely not its proper interpretation. Example (1) provides standard examples of the 
development of áŋñ from PIr. *h. For most of these examples, the áhñ is preserved 
in the Av. orthography. 

(1) The primary sources of áŋ(h)ñ: 

a. Av. áŋhñ < PIr. *h / ā̆__ā̆ 

 • aŋhaⁱti ‘to be’ 3SG.PRS.ACT.SBJV < PIr. *Háh-a-ti < PIE *h1és-e-ti 
 (cf. Ved. ásati ‘id.’) 

b. YAv. áŋhñ, OAv. áṇghñ < PIr. *-Nh- / ā̆__ā̆ 

 • YAv. maŋha-, OAv. mǝ̄ṇgha- ‘to think’ < PIr. *mán-h- S-AOR (WEAK 
 STEM) 
 (cf. Ved. máṃs- ‘id.’) 

c. YAv. áŋ(h)rñ, OAv. áṇgrñ < PIr. *-hr- / ā̆__ā̆ 

 • YAv. daŋ(h)ra-, OAv. daṇgra- ‘masterful’ < PIr. *dahrá- < PIE *dn̥s- 
 ró- 
 (cf. Skt. dasrá- ‘id.’) 

d. YAv. áŋ́hñ, áŋᵛhñ < PIr. *hy, *hw / ā̆__ā̆ 

 • YAv. vaŋᵛhī- ‘good’ F < PIr. *Hwáh-w-iH- < PIE *h1wés-w-ih2- 
 (cf. Ved. vásvī- ‘id.’) 

 • YAv. vaŋ́hō ‘better’ < PIr. *Hwáh-yah- < PIE *h1wés-yes- 
 (cf. Ved. vásyas- ‘id.’) 

 As shown in (1a), the most common source for áŋhñ is an inherited *h between 
two PIr. *ā̆ vowels. Unlike the other sound changes in (1), this first change had the 
same environment and outcome in both Old and Young Avestan so far as can be 
determined from the orthography. Example (1b) shows áŋhñ from PIr. *-Nh- be-
tween two *ā̆ vowels but in this case only in Young Avestan. Old Avestan by con-
trast, consistently shows spellings with áṇghñ and raising of a proceeding *a to áǝ̄ñ. 
As I will argue later, it is not accidental that the development in (1b) is the only 
example where YAv. áŋhñ comes from an original, underlying nasal and where 
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OAv. shows consistent raising to áǝ̄ñ in these examples. Like (1b), the same ortho-
graphic distinction between Old and Young Avestan appears in (1c): The PIr. clus-
ter *hr between two *ā̆ vowels became YAv. áŋ(h)rñ but OAv. áṇgrñ. Unlike (1b), 
however, OAv. reflexes of *-ahrā̆- do not show raising of the pre-cluster vowel to 
˟-ǝ̄ṇgrā̆-. Finally, there are two signs traditionally transcribed with an áŋñ, which 
appear in (1d) and seem to be limited to Young Avestan. These two signs come 
from original *-hy- and *-hw- clusters between inherited *ā̆ vowels. The signs ap-
pear in environments comparable to those in (1a) and (1c), except that Young 
Avestan has extended the environment to allow glides to intervene between the 
underlying *h and the following *ā̆ vowel. 
 After examining the sound changes in (1), we see that only one of these types, 
the PIr. *-nh- cluster in (1b), even originated from an underlying nasal, much less 
speaks in favor of interpreting áŋñ as [ŋ]. Yet if most of the evidence does not sup-
port áŋñ as [ŋ], then why does this theory persist (besides the influence from trans-
literation using the sign áŋñ)? The Paradebeispiel for the áŋñ = [ŋ] theory is the 
YAv. word paŋtaŋᵛhum ‘fifth’ < PIr. *panktohwam < PIE *penkʷ-to-, which Hoff-
mann and Forssman (2004:88) and Martínez and de Vaan (2014:25) claim shows 
the development of PIr. *-nkt- > Av. [-ŋt-] by cluster reduction.2 Yet this example 
does not point to áŋñ = [ŋ] either. Before consonants PIr. *k and *t became the 
Avestan fricatives x and ϑ (e.g., Av. xratu- ‘Wille, Absicht, etc.’ < PIIr. *krátu-; 
OAv. vaxᵊδra- ‘speech’ < PIIr. *waktra-), even when preceded by a sonorant (e.g., 
Av. mąϑra- ‘formula’ < PIIr. *mántra-; OAv. haoząϑβāt̰ ‘Wohlvertrauheit, Wis-
sendheit’ ABL.SG < pre-Av. *hāuzanϑβāt, vr̥ddhi derivative to OAv. huzǝ̄ṇtu, YAv. 
huzaṇtu-; OAv. marᵊxtārō ‘destroyers’ < PIIr. *márktāras). As such, we should 
expect that the development for PIr. *pankta- would be *panxta- > ˟ápąxta-ñ 
[pãːxta-] with nasalization of the preceding vowel. The best attested spelling 
ápaŋta-ñ does not have either áąñ or áxñ, suggesting that the pre-Av. *-nx- may have 

 
2 An examination of the manuscript evidence for this term provides little insight on the matter. Of 

the 55 manuscripts in the Avestan Digital Archive (Cantera 2007–) that contain the word 
paŋtaŋᵛhum in Y19.7, the stem orthography ápaŋta-ñ appears 22 times (40%) and is the dominant 
form in Iranian manuscripts, with ápaṇŋta-ñ appearing 3 times (~5%). The Indian manuscripts 
show more variation, with ápaṇgata-ñ 8 times (~15%) and ápaṇgta-ñ 7 times (~13%). Furthermore, 
the Indian manuscripts sometimes contain a morpheme divider á.ñ in the middle of the stem 
(ápaṇg.ta-ñ 2×, ápaṇga.ta-ñ 1×, ápaŋhe.ta-ñ 1×). Most other spellings occur only once or twice 
and are likely unique scribal errors. The Indian spellings with word dividers and epenthetic vow-
els point to scribal misunderstanding or mishearing of the unusual cluster á-ŋt-ñ. Overall, the 
spelling ápaŋta-ñ seems to be oldest. 
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coalesced into a single sound represented by áŋñ. This article argues that sound was 
a nasalized glottal fricative [h̃].3 

2.1. The phonetic values of Av. áŋhñ and áṇghñ 

Given the above considerations, I propose the following phonetic values for áŋhñ 
and áṇghñ: the digraph áŋhñ represented the nasalized glottal fricative [h̃], which 
acquired palatalized and labialized variants in Young Avestan, áŋ́hñ [h̃ʲ] and áŋᵛhñ 
[h̃ʷ]. áṇghñ, on the other hand, represented a true cluster [ŋh̃] < PIr. *-Nh-. This 
account agrees with Ferrer Losilla’s (2016:159–60 n.7) astute observation that the 
signs áŋñ, áŋ́ñ, and áŋᵛñ were only “a (velar) nasalization of the aspiration” and that 
in the OAv. ACC.PL ending á-ǝ̄ṇgñ < PIIr. *-ā̆ns “the velarized pronunciation would 
be reinforced through the spelling of the final -g, a natural position of the tongue 
when pronouncing an uncontextualized nasalized glottal (i.e., in a final position or 
between a_a).” Like áŋhñ, áṇgñ was also a digraph, representing [ŋ] in the majority 
of contexts (but see OAv. hǝ̄ṇgrabǝm [hǝ(ː)ŋɡrabǝm] ‘to seize’ 1SG.AOR.ACT.INJ 
< PIr. *ham-grabH-am). 
 The distribution of áŋhñ and áṇghñ differed between Old and Young Avestan: 
Old Avestan preserved a distinction between the cluster áṇghñ [ŋh̃] < PIr. *-Nh- 
and the single segment áŋhñ [h̃], while Young Avestan had only áŋhñ [h̃], to which 
it innovated the palatalized and labialized variants áŋ́hñ [h̃ʲ] and áŋᵛhñ [h̃ʷ]. Thus, 
the original PIr. nasal in *mán-h-a- surfaces as áṇghñ [ŋh̃] in OAv. mǝ̄ṇgha- 
[mǝ(ː)ŋh̃a-]. Conversely, *h between *ā̆’s became áŋhñ [h̃], as in PIr. *Háh-a-ti > 
OAv. aŋhaⁱti [ah̃atʲi]. Young Avestan, on the other hand, converted the cluster [ŋh̃] 
> [h̃], resulting in YAv. maŋha- [mah̃a-] instead of OAv. mǝ̄ṇgha-. The YAv. ex-
tension of the nasalization process to the clusters *-hy- > áŋ́hñ [h̃ʲ] and *-hw- > áŋᵛhñ 
[h̃ʷ] mirrors the coalescence of *#hy- > áx́ñ [hʲ] and *#hw- > áxᵛñ [hʷ] observed 
elsewhere in Avestan (e.g., OAv. x́iiāt̰ ‘to be’ 3SG.PRS.ACT.OPT < PIE *h1s-yéh1-t; 
Av. xᵛafᵊna- ‘sleep’ < PIE *swóp-no-).4 By assuming that YAv. lost the distinction 
between [ŋh̃] and [h̃], we may also provide an explanation for the unexpected shape 

 
3 Hoffmann and Forssman (2004:88) provide another example of the environment *-nkt-, which 

they expected to give áŋtñ as [ŋt]: YAv. mǝrᵊγᵊṇte ‘to destroy’ 3SG.PRS.MID.IND < PIr. *mr̥nktay. 
Of this form, they say “Erwartet wäre somit mǝrᵊŋte* < *mr̥ŋ(k)-tai̯; also steht -γᵊṇ- wohl für 
-ṇg- = -ŋ.” Yet the spelling á-ǝγǝṇ-ñ with fricative -γ- and orthographic metathesis of -ṇ- to after 
the -γ- again suggests that scribes were attempting to write a nasalized fricative and not [ŋ]. 

4 The reflexes of *hy and *hw have a notoriously complicated distribution (de Vaan 2003:563–
76), but the fact that we find áhiiñ / áx́ñ / áŋ́hñ < PIr. *hy and áhuuñ / áxᵛñ / áŋᵛhñ < PIr. *hw indicates 
that Avestan contained a process for coalescing *hy and *hw into single segments. 
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of ápaŋta-ñ: the spelling á-aŋta-ñ is likely an attempt to spell the YAv. coalesced 
sound [x̃] or [h̃] < pre-Av. *-nx-. Only the OAv. spelling áṇgrñ < PIr. *-hr- seems 
to flout the rule that áṇgñ = [ŋ]. The sequence áṇgrñ is attested only in OAv. aṇgra- 
‘evil’ < PIIr. *asra- (cf. Skt. asra- ‘id.’) and the rhyming hapax OAv. daṇgra- 
‘masterful’ < PIIr. *dasra- (cf. Ved. dasrá- ‘id.’). The lack of raising from a to ǝ̄ 
before -ṇgr- suggests that neither word contained a true segmental nasal, unlike 
*mán-h-a- > OAv. mǝ̄ṇgha-. Beekes (1988:19) has already suggested that OAv. 
aṇgra- and daṇgra- were merely hypergāthic spellings for the expected aŋra- and 
daŋ(h)ra- found in Young Avestan. I adopt this view and propose that these words 
were pronounced [ah̃ra-] and [dah̃ra-] (pace Martínez Porro 2015:159–60).5 The 
contrast between [ŋh̃], which contained a segmental nasal, and [h̃], which had only 
suprasegmental nasalization, is crucial for the phonological effects discussed in 
Section 3. 

2.2. Rhinoglottophilia 

The notion that PIr. *h would become Av. [h̃] may at first seem strange given the 
lack of similar changes in any other Iranian languages. Yet de Vaan (2013) has 
already identified the likely mechanism: rhinoglottophilia. Described by Matisoff 
(1975:265) as “an affinity between the feature of nasality and the articulatory 
involvement of the glottis,” rhinoglottophilia describes the well-attested phenom-
enon whereby glottal segments sometimes spontaneously nasalize themselves 
or adjacent vowels. Ohala and Amador (1981) provide some dialectal English 

 
5 If indeed YAv. áŋhrñ represented [h̃r], one might well wonder why áŋrñ appears so much more 

frequently in printed editions. Martínez Porro (2015) answered this question with an in-depth 
study of the reflexes PIr. *-hr-, in which he found that áŋhrñ appeared frequently and in the most 
conservative manuscripts in both the Iranian and Indian traditions. Based on these findings, he 
then proposed to emend the following spellings: áaŋhra-ñ ‘evil’ for áaŋra-ñ < PIIr. *asra-, 
áfraŋhrasiiānǝmñ ‘who advances slaughter’ for áfraŋrasiiānǝmñ < PIIr. *pra-srać-yan-, 
áhazaŋhra-ñ ‘thousand’ for áhazaŋra-ñ < PIIr. *saȷ́ʰásram. Martínez Porro notes that the spellings 
áhazaŋra-ñ (without áhñ) and áfraŋharasiiānǝmñ (with anaptyctic áañ) seem to be common in the 
manuscripts. Both orthographic changes, he argues, must have occurred during recitation after 
YAv. ceased to be spoken. Specifically, áhazaŋra-ñ lost the [h] sound by dissimilation with the 
word-initial [h], and áfraŋharasiiānǝmñ gained an anaptyctic [a] via the sporadic anaptyxis that 
occurs in -Fr- clusters. De Vaan (2003:532–4) notes that -Fr-to-FVr- anaptyxis is peculiar in 
Avestan because it can produce the vowels a, i, u, and ō in addition to the normal anaptyctic ǝ. 
He also notes that there is not secure evidence of the process occurring in a -Nr- cluster. There-
fore, both the dissimilatory loss of [h] in áhazaŋra-ñ and the anaptyxis in áfraŋharasiiānǝmñ may 
be explained by processes that target underlying fricatives, adding further evidence that PIr. 
*-hr- really did produce a cluster containing [h̃]. 
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examples where [hɑ] sequences become unexpectedly nasalized (e.g., Harvard 
[hɑ̃.vǝd], half [hɑ̃f], and heart [hɑ̃ːt]).6 Likewise, English exclamations like uh-huh 
[ʔʌ̃.hʌ̃] and uh-uh [ʔʌ̃.ʔʌ̃] may derive their nasalized vowels from the presence of 
the glottal stop, a segment which is extralinguistic in English. As already discussed 
by de Vaan, the Ngwi languages Lahu and Lisu show progressive nasalization after 
glottals (de Vaan 2013; Chirkova and Chen 2013:76–7). Finally, the Argentinian 
language Wichi’ shows nasalization of vowels following glottal sounds (Rogers 
2011). Thus, rhinoglottophilia seems to provide a straightforward explanation for 
the sudden appearance of áŋhñ [h̃]. In particular, Matisoff (1975:272) already noted 
a strong tendency for low vowels to undergo rhinoglottophilia above all other vow-
els. Thus, the nasalization of PIr. *h / ā̆__ā̆ is typologically paralleled in the rhino-
glottophilia literature. I know of no example of rhinoglottophilia where a full 
segmental nasal is produced; there do not seem to be attested examples where /h/ 
or /ʔ/ produce phonetic or phonemic nasal segments. Instead, glottal segments pro-
duce suprasegmental nasalization on themselves or the adjacent vowels. Thus, it is 
unlikely that Avestan rhinoglottophilia produced a full [ŋ] represented by áŋñ; in-
stead, áŋhñ appears to be a digraph for a single sound [h̃]. 

2.3. On Av. áṇñ	

Up to this point, I have argued that áŋhñ only represented a nasalized fricative [h̃] 
(or perhaps [x̃] in the case of paŋtaŋᵛhum and mǝrᵊγᵊṇte). That leaves the question 
of how scribes wrote the phonetic sound [ŋ]. This section argues that áṇñ may rep-
resent [ŋ] when preceding velar consonants: áṇkñ, áṇgñ, and áṇġñ. Scholars do not 
generally agree on the interpretation of áṇñ. The sign is limited to orthographically 
preconsonantal position, specifically in the clusters ṇk, ṇg, ṇġ, ṇc, ṇj, ṇt, ṇd, (ṇp),7 
and ṇb. Under the “one-sign-one-sound” doctrine of Avestan orthography, áṇñ 
should not represent a typologically expected homorganic nasal; instead Hoffmann 
and others have suggested that áṇñ only represented the uvular nasal [ɴ], to which 
all nasals were neutralized before consonants (Hoffmann and Narten 1989:67, 

 
6 Ohala and Amador (1981) call this process “spontanteous nasalization” and expand the process 

to all “obstruents with high airflow […] e.g., voiceless fricatives,” but for the purposes of this 
paper, I shall focus only on the narrower phenomenon of involving glottal elements. 

7 Hoffmann and Forssman (2004:88) claim that only ámñ appears before ápñ and not áṇñ. Ferrer 
Losilla (2016:160 n.11) points out, however, that “[t]he Avestan grouping nasal + p appears only 
in compounds whose first element is hąm° (and its variants: hą̇m, ham, hṇm, həm), where m is 
retained.” Because ám.pñ was always written with a morpheme boundary, the absence of áṇpñ 
spellings is accidental. 
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Hoffmann and Forssman 2004:88, Kümmel 2017:11). The most explicit descrip-
tion is given by Hoffmann and Narten (ibid.) as “der merkmallose, postuvulare, 
d.h. nur durch Senkung des Gaumensegels artikulierte Nasal [ɴ], wie er etwa in der 
Gujarati verkommt.” There are indeed some arguments in favor of this view: the 
Avestan sign transliterated as áṇñ is more graphically complicated than any of the 
other nasals, suggesting that it was not a scribal convenience like the later Deva-
nāgarī use of anusvāra before consonants to represent a homorganic nasal or the 
Western European use of a macron to show omission of a nasal in medieval man-
uscripts. Furthermore, Kümmel (ibid.) explains the absence of written preconso-
nantal nasals in Old Persian by positing that PIIr. *N > PIr. *[ɴ] / __T and that Old 
Persian did not spell [ɴ]. None of these arguments for Av. áṇñ as [ɴ] are very com-
pelling, however. Ferrer Losilla (2016) has extensively argued that áṇñ was merely 
a segmental nasal homorganic with the following stop. First, the manuscripts show 
morpheme-internal variation between áṇtñ ~ ántñ, áṇbñ ~ ámbñ (e.g., áspǝṇtą̇mñ [MS 
4210] vs. áspǝntǝmñ [MS 672] ‘heilvoll’ ACC.SG; Ferrer Losilla 2016:178), which 
would be unexpected if áṇñ was [ɴ]. The orthographically difficult sign áṇñ appar-
ently came from the Pahlavi “universal” verbal ending áx2ñ (= áyndñ) < *-nti with 
coarticulatory ligature and originally had four variants in the Avestan alphabet. He 
finds the áṇñ variants scattered across the Iranian and Indian manuscripts with var-
ying distributions. Because of how little these áṇñ’s differed from one another, they 
mostly fell together into one or two variants. Thus, the complexity of the sign áṇñ 
was merely a scribally inconvenient historical accident. 
 To Ferrer Losilla’s paleographic arguments, we may add some further evi-
dence. The neutralization pattern of *N > *[ɴ] / __T described by Hoffmann and 
Narten is otherwise unattested. Gujarati does not have a (post)uvular nasal as Hoff-
mann and Narten (1989:67) describe; instead, it has an underspecified nasal /N/ 
that shows up as [ŋ], [ɲ], or [˜] before stops, but not as [ɴ]. Not only does this 
Gujarati /N/ not neutralize as Hoffmann and Narten suggest; it actually was homor-
ganic with following stops (Mistry 1997:659). Furthermore, it is hard to imagine 
how Avestan neutralized nasals in word-internal codas but not in word-final codas 
(e.g., OAv. dabǝn ‘to deceive’ 3PL.AOR.ACT.INJ vs. Av. mąm ‘me’ ACC.SG). Con-
sider the Tokyo dialect of Japanese, which has the opposite distribution to the one 
proposed by Hoffmann and Narten. Nasals become homorganic before stops (e.g., 
sanpaku [sãmpakɯ] ‘three nights’), become nasalized approximants before frica-
tives (e.g., yonfīto [jõɰ̃ɸiːto] ‘four feet’), and become uvular [ɴ] in utterance-final 
position (e.g., kanban [kãmbãɴ] ‘signboard’; Vance 2008:96–104). Compared 
to Tokyo Japanese, a distribution where only preconsonantal nasals neutralize to 
[ɴ] seems very unlikely and would be difficult to model in any phonological 
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framework. Any phonology that neutralizes nasal place of articulation in medial 
codas despite following stops would certainly neutralize final nasals with no fol-
lowing segments. (See Lombardi 1999 for similar typological arguments on coda 
voicing neutralization.) Finally, the Middle and Modern Iranian languages fre-
quently show homorganic nasals before stops (see for instance Morgenstierne 
1929–38:I.40, II.56, II.317, II.460; Windfuhr 2009:201, 340, 597, 791; Nokák 
2013:128; Soohani 2017:37–8). It is not parsimonious to assume that Proto-Iranian 
underwent a phonetic neutralization of these nasals only to have that collapse in 
the vast majority of the daughter languages. The fact that the Old Persian syllabary 
does not write coda nasals may simply be a flaw in the writing system like the 
omission of coda sonorants in Linear B. 
 Overall, the evidence indicates that the sign áṇñ functioned as a homorganic 
nasal with the following stop. Yet the problem remains that áṇgñ played double 
duty as both [ŋ] and [ŋɡ]. Ferrer Losilla’s (2016:159–60 n.7) claim that áṇgñ acted 
as a digraph for [ŋ] only makes sense if Avestan scribes did not have any other sign 
denoting [ŋ]. As I have argued, this is precisely the case, since áŋhñ, áŋ́hñ, and áŋᵛhñ 
originally represented nasalized fricatives.8 

3. The phonological effects of nasalization 

Up to this point, I have focused primarily on narrow phonetic interpretations of 
áŋhñ and áṇghñ without much reference to adjacent segments. By distinguishing 
áŋhñ [h̃] from áṇghñ [ŋh̃], however, we may simplify the distribution of various 
nasal-induced phonological processes targeting vowels, namely raising, nasaliza-
tion, lengthening, and breaking. Before launching into these effects, it will be 

 
8 A further question remains about the phonetic value of the ACC.PL endings OAv. á-ǝ̄ṇgñ, á-ǝ̄ṇġñ 

vs. YAv. á-ǝ̄ñ, á-ąñ < PIIr. *-ă̄ns#. Building on Ferrer Losilla (2016:159–60 n.7), I believe the 
OAv. form á-ǝ̄ṇgñ probably represented [-ǝ(ː)ŋh̃]. The rare letter áġñ, which appears only in this 
ending á-ǝ̄ṇġñ in certain manuscripts, has been interpreted as an unreleased [ɡ˺] similar to át̰ñ [t˺]. 
Yet if OAv. á-ǝ̄ṇgñ, á-ǝ̄ṇġñ did not contain a final [ɡ], it seems more likely that áġñ represented 
some type of nasalized glottal fricative [h̃] in final position. Indeed, the sign transliterated áġñ, 
 .again suggesting that áġñ was a fricative ,�� ,looks strikingly like the sign transliterated ásñ ,��
Interpreting OAv. á-ǝ̄ṇgñ, á-ǝ̄ṇġñ as [-ǝ(ː)ŋh̃] has another advantage: if Young Avestan lost the 
distinction between [ŋh̃] and [h̃] as I have suggested, then the absence of an overt nasal in the 
YAv. ACC.PL endings á-ǝ̄ñ, á-ąñ would again be due to PIr. *-ă̄nh > pre-Av. *-ă̄ŋh̃ > pre-YAv. 
*-ă̄h̃ > -ǝ̄ [ǝ(ː)], -ą [ãː]. Kümmel (2012:142–3) argues that Avestan continues the same PIIr. 
*-āns that produced Ved. -āṃs, though he admits that no other secure evidence exists for the 
development of PIr. *āNh in Avestan. I can see no way to adjudicate between the PIr. *-ānh and 
*-anh from the available Avestan data. 
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useful to review when nasalization is most likely to happen. Example (2) gives 
hierarchies for likelihood of regressive vowel nasalization proposed by Schourup 
(1973) as part of a wide typological study of vowel nasalization. 

(2) Likelihood of regressive vowel nasalization cross-linguistically (Schourup 
1973): 

a. Likelihood of nasalization by nasal position: 

 

b. Likelihood of nasalization by vowel type: 

 

The hierarchy under (2a) shows the likelihood of vowels to be nasalized on the 
basis of nasal position. He finds that absolute final nasals cause nasalization most 
frequently, followed by medial nasals before continuant consonants, then by me-
dial nasals followed by non-continuants, and least likely to nasalize are the nasals 
that appear in the onset of the next syllable. Another metric by which regressive 
vowel nasalization may be predicted is vowel height. As shown in (2b), Schourup 
finds that low vowels are the most likely to nasalize, mid vowels second most likely, 
and high vowels least likely to nasalize. With these hierarchies in mind, I will ex-
amine the distribution of nasal-induced effects in Avestan. 

3.1. Raising induced by nasalization 

Avestan had a robust process that raised PIr. *a > OAv. áǝ̄ñ, YAv. áǝñ before tauto-
syllabic nasal segments, shown in (3). 

(3) PIr. *a > áǝ̆̄ñ / __N. 

a. OAv. hǝ̆̄ṇtū ‘to be’ 3PL.PRS.ACT.IMP < PIE *h1s-éntu 
(cf. Ved. sántu) 

b. YAv. vazǝṇti ‘to lead’ 3PL.PRS.ACT.IND < PIE *wég̑ʰ-o-nti 
(cf. Ved. váhanti) 

c. OAv. aniiǝ̆̄n ‘other’ M.ACC.SG < PIIr. *Hanyám 
(cf. Ved. anyám) 

! ! !

Most likely

__N#
[+cont]

__NC

Least likely

__.NV__NC
[–cont]

Most likely

V
[+low]

! !

Least likely

V
[+high]

V

⎡
⎣

⎤
⎦

–low

–high
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d. YAv. barǝn ‘to bring’ 3PL.PRS.ACT.INJ < PIE *bʰér-o-nt 
(cf. Ved. bharan) 

The raising of a low vowel before a nasal is typologically very common, appearing 
also in Latin, Germanic, and Armenian, among others languages. From the per-
spective of the nasalization hierarchy in (2b), raising *[ã] to [ǝ(ː)] would be a type 
of repair to avoid nasalized vowels; the higher the vowel, the more it resists nasal-
ization. But interestingly, *a raises to áǝ̄ñ before PIr. *-Nh- only in OAv: PIr. *mán-
h-a- S-AOR (WEAK STEM) > OAv. mǝ̄ṇgha- [mǝ(ː)ŋh̃a-] vs. YAv. maŋha- [mah̃a-]. 
Under the view that áṇghñ = [ŋh̃] and áŋhñ = [h̃], this distribution becomes clear; 
PIr. *a raised to áǝ̆̄ñ only before segmental nasals and not before nasalized frica-
tives.9 Recall also that in YAv. paŋtaŋᵛhum [pax̃tah̃ʷum] ‘fifth’ < PIr. *pankto-
hwam < PIE *penkʷ-to- the cluster -ŋt- [-x̃t-] does not raise the preceding vowel. 

3.2. Marked nasalization of vowels 

Raising was not the only way nasalization affected preceding vowels. The Avestan 
alphabet had two signs that could be used to show nasalized vowels: áąñ and áą̇ñ, 
thought to represent [ãː] and [ǝ]̃, respectively (Hoffmann and Forssman 2004:66–
7). The first of these, áąñ, is very common and had two main sources. The first was 
an original PIr. *a followed by a *NF cluster (e.g. Av. mąϑra- [mãːθra-] ‘formula’ 
< PIIr. *mantra-; cf. Ved. mántra- ‘mantra’). This configuration undergoes the ty-
pologically common process of nasal loss with compensatory lengthening before a 
voiceless fricative found throughout Indo-European, as in Germanic, Greek, and 
Latin. Latin in particular shows this process synchronically within the history of 
the language, as in words like cōnsul [kõːsul] (Weiss 2020:140–2). The fact that 
Latin seems to have this process in its synchronic phonology implies that the same 
could have been true of Avestan while it was alive. Also note that, in this compen-
satory lengthening scenario, the underlying vowel does not seem to undergo raising 
to schwa. This aligns with the typological observation by Schourup (1973:214) that 
vowels lower in instances of nasal loss. The other source of áąñ is original *ā fol-
lowed by an absolute final nasal (e.g., mąm [mãːm] ‘me’ ACC.SG < PIIr. *mā́m; cf. 
Ved. má̄m ‘id.’). Applying Schourup’s hierarchy of nasalization in (2) would pre-
dict that nasalization is most strongly perceived before word-final nasals and most 

 
9 It is interesting to note that raising to áǝ̆̄ñ does not reliably appear in *a.NV sequences, particu-

larly in Young Avestan. While some have claimed that the original *a was “restored” (Martínez 
and de Vaan 2014:14–5), it seems more likely that raising happened sporadically before a het-
erosyllabic nasal. This is in line with (2a), which predicts that the effects of nasalization should 
be least prominent in this position. 
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likely to affect low vowels.10 In either environment, only surface segmental nasals 
may cause these changes. If Young Avestan had not coalesced PIr. *-nk- > *-nx- > 
-ŋ- [x̃] in YAv. paŋtaŋᵛhum, we would expect ˟pąxtaŋᵛhum [pãːxtah̃ʷum] instead. 
 The other overtly nasalized vowel was the rarely attested áą̇ñ. There is general 
agreement that this letter represented nasalized [ǝ]̃ but quickly fell out of use. One 
source of áą̇ñ was PIr. *a before two nasals (e.g. Av. ą̇nman- [ǝñman-] ‘breath’ < 
PIE *h2énh1-men-; cf. OI ainim(m) ‘soul; life’). As discussed in the preceding sec-
tion, PIr. *a should be expected to raise before a tautosyllabic nasal. Yet, in the 
word ą̇nman-, the short a not only raised to *ǝ but was still felt to be heavily na-
salized by the following double nasal cluster, resulting in a raised and nasalized 
vowel. The one other place áą̇ñ appears is in OAv. sequences from PIr. *r̥NF (e.g., 
OAv. nǝrą̇š [nr̩ʃ̃]? ‘man’ ACC.PL < PIIr. *Hnŕ̥ns, cf. Ved. nŕ̥̄n ‘id.’). I believe this 
odd spelling áǝrą̇ñ probably represents a nasalized syllabic [r̩]̃. One might wonder 
why this did not compensatorily lengthen with the deletion of the nasal, but since 
Avestan otherwise seems to lack a long syllabic [r̩ː], the fact that it would remain 
short here in this marginal environment is not surprising. The existence of áąñ and 
áą̇ñ points to a second way in which Avestan dealt with the effects of nasalization. 
Unlike in the preceding section, where nasalization was “repaired” by raising, here 
the vowels were nasalized because raising was not a viable option. 

3.3 Breaking and lengthening of nasalized vowels 

Finally, the most extreme form of repair appears with the high vowels. Unlike *a, 
which can raise under nasalization, and *ā, which can be nasalized, high vowels 
cannot be raised and are generally resistant to nasalization. The result of high vow-
els’ resistance to nasalization was either lengthening or breaking. Just as with PIr. 
*aNF > Av. áąFñ [ãːF] and PIr. *r̥NF > Av. áǝrą̇Fñ [r̩F̃], PIr. *NF also deleted the 
nasal with compensatory lengthening of the preceding high vowels (e.g., YAv. 

 
10 In non-final syllables PIr. *ā becomes áā̊ñ before both áṇTñ and áŋhñ (e.g., OAv. dā̊ṇtē ‘to give’ 

3PL.AOR.MID.SBJV < PIr. * dáHantay, YAv. mazā̊ṇtǝm ‘great’ ACC.SG < PIr. *maȷ́ă̄Hántam, OAv. 
yā̊ŋhąm REL.GEN.PL.F < PIr. *yá̄haHam, OAv. dā̊ŋ́hē ‘to give’ 2SG.AOR.MID.SBJV < PIr. *dáHa-
hay). Because the Avestan sign �� áā̊ñ looks like a ligature of �� áāñ and �� áǝñ, de Vaan 
(2003:383) claims that áā̊ñ “lay between [ā] and [ǝ]” and represented “a more retracted vowel 
[ɑː].” I instead take áā̊ñ at face value as a rising diphthong [aːǝ̯]. Unlike final PIr. *-āN, which 
fully nasalized to -ąN [-ãːN], medial áṇTñ and áŋhñ only partially nasalized the preceding long 
vowel, causing the second mora of PIr. *ā to raise, giving [aːǝ̯]. The unexpected diphthongiza-
tion before áŋhñ [h̃] likely stems from [h̃] having greater gestural overlap with a preceding 
bimoraic *ā than a preceding monomoraic *a, which remained unchanged in the same environ-
ment. 
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gaⁱrīš [garʲiːʃ] ‘mountain’ ACC.PL < PIIr. *gr̥Híns; cf. Ved. girı́̄n ‘id.’; OAv. xratūš 
[xratuːʃ] ‘spiritual force’ ACC.PL < PIIr. *krátuns; cf. Ved. krátūn ‘power’ ACC.PL). 
In this case, however, the high vowels do not nasalize, which is in line with the 
prediction by Schourup that high vowels should resist nasalization.11 Compare this 
to *r̥NF > Av. áǝrą̇Fñ [r̩F̃], which could be nasalized but could not be lengthened. 
 An even more extreme outcome, breaking or diphthongization, occurred when 
a high vowel preceded two nasals (e.g., OAv. friią̇nmahī [frjǝñmahiː] ‘to please’ 
1PL.PRS.MID.IND < PIr. *frin(H)máhi; cf. Ved. prīṇá̄- ~ prīṇ(ī)- ‘id.’; OAv. 
huuą̇nmahī [hwǝñmahiː] ‘to impel’ 1PL.PRS.MID.IND < PIr. *hun(H)máhi). Just as 
with PIr. aNN > Av. áą̇NNñ [ǝÑN], the effect of two nasals was so strong that the 
preceding vowel must nasalize. Yet for high vowels, nasalization is not a licit repair, 
so instead the vowel breaks into the falling nasalized diphthongs [jǝ]̃ and [wǝ]̃. 
 In this section it has become clear that Avestan vowel nasalization was very 
sensitive to vowel height and nasal position. In agreement with Schourup’s hierar-
chies of nasalization in (2), Avestan shows this apparent hierarchy for nasalization 
by nasal position: __NN ! __NF ! __N# ! __NC ! __.NV. The environment 
__NN often nasalized any preceding vowel, even if that meant breaking a high 
vowel, whereas the environment __.NV only raised low vowels and even then only 
sporadically. Likewise, Avestan shows the expected hierarchy of nasalizability for 
vowels: high vowels could not be nasalized, [ǝ] and [r̩] could be nasalized under 
certain circumstances, and low vowels could often be nasalized or raised. Recall, 
however, that nasalized fricatives do not have the same regressive nasalization ef-
fects that the segmental nasals do. 

4. Conclusions 

A careful examination of the effects of nasalization with an eye towards typology 
has shown system-wide trends. The well-attested phenomenon of rhinoglottophilia 
can easily explain the appearance of áŋhñ [h̃] throughout Avestan, and by positing 
a distinction between segmental nasals and nasalized fricatives, we can write much 
simpler rules for when regressive vowel nasalization occurs. Furthermore, vowel 
height plays a crucial role not only in the environments for rhinoglottophilia but 

 
11 Uncertainty remains concerning the etymological fidelity of vowel quantity in the Av. high vow-

els ī̆ and ū̆ given some prominent mismatches with Vedic (e.g., Av. vīspa- ‘all’ vs. Ved. víśva- 
‘id.’). In an in-depth treatment of this material, de Vaan (2003:205–333) assigns Lautgesetze to 
many of the sporadic cases of PIr. *i, *u > Av. ī, ū and PIr. *ī, *ū > Av. i, u, but exceptions 
persist. Unless the remaining exceptions find convincing solutions, the status of PIr. *iN, *uN > 
Av. ī, ū / __F cannot be assured despite its phonological and typological attractiveness. 
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also in the vowels that can be nasalized. Most importantly for future Avestan pho-
nological research, it is imperative that Iranicists abandon the doctrine of “one-
sign-one-sound” for the interpretation of the Avestan alphabet. Assigning each 
grapheme a single interpretation has proven incorrect and detrimental to the study 
of Avestan synchronic and diachronic phonology. 
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