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Abstract

This paper analyzes and supports the claim that Vedic Sanskrit preserves traces of the
contrast between the Indo-European labiovelars and plain velars—a striking archaism
in the Indo-Iranian family, which otherwise collapsed the two velar series. These
labiovelar vestiges emerge because of the pervasive labialization of syllabic and conso-
nantal rhotics at all attested stages of the Indo-Iranian family. Two rhotic labialization
environments are examined in Indo-Aryan and Iranian: after labial(ized) consonants
or before syllables containing u or w. Furthermore, this paper explains the unexpected
development of bimoraic Proto-Indo-European *L, H,.C to trimoraic Vedic U,,r,.C by
examining the phonetic characteristics of the labializable Indo-Iranian rhotics.
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1 Introduction
Since Burrow (1957), the question has remained unresolved whether traces of

the labiovelar series, *K*, were retained in the outcomes of the Proto-Indo-
European (PIE) *K*LH" as Sanskrit Kur. Because Indo-Iranian shows uniform

1 The cover symbols are: C = any consonant; T = any obstruent; V = any vowel; R = any sonorant
consonant; L = liquids (r, {); H = any laryngeal; U = any high vowel (i, &); W = any glide (y, w);
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34 CLAYTON

satam outcomes of inherited velar series (i.e., the PIE labiovelars merged excep-
tionlessly into the plain velars), only the anaptyxis of rounded vowels in *K*LH
sequences enabled evidence of labiovelars to survive during the prehistory of
Proto-Indo-Iranian (PIIr.). Under this view, Sanskrit and Proto-Indo-Iranian
stand among the handful of PIE branches which retained (partially condi-
tioned) reflexes of all three of the PIE velar series, alongside Albanian (Peder-
sen1900; Orel 2000: 66—74 with refs.), Armenian (Stempel 1994), and Anatolian
(Melchert 1987 & 2012). In this paper, I will reexamine the conditioned effects
of PIE labiovelars on *-LH-; specifically, I will argue that:

(1) a. The distinct reflexes of labiovelars appear only in closed-syllable
*K*LH.C- sequences.
b. Adjacent rounded segments cause rounding of *L(H) not only in Vedic
(Ved.) but also in Iranian.
c. The rounding of liquids provides insights not only into the chronology
of *L(H) anaptyxis but also into the phonetics of *r in Proto-Indo-
Iranian.

This discussion will primarily concern the effects of various rounded segments
on *L and anaptyctic *a.

11 Previous discussion of *LH

Beginning with the Indian grammarians, the problem of Ved. Ur vocalism has
received a great deal of scrutiny without being solved. Panini (7.1.100-103)
already recognized that a root-final -7- produced -iir- when preceded by a labial
consonant (e.g., {pf- ‘to fill' - pirnd- ‘full’) and -ir- otherwise (e.g., st~ ‘to
scatter’ - stirnd- ‘scattered’) though he noted the situation in Vedic was less
predictable. The early Indo-Europeanists (Pott 1833: 51; Bopp 1871: 229—230%)
adopted Panini’s findings and further attempted to explain the distribution of
Ur sequences through regressive vowel assimilation in words like gir-i- ‘moun-
tain’ and gur-u- ‘heavy’ (Benfrey 1860: 87; Schleicher 1861: 17—20; Bartholomae
1885). This era of inquiry culminated in the compendious investigation of Ur
forms by Wackernagel (1896: 22—31), who accepted Panini’s idea of a preced-
ing labial producing ir, but he adduced several examples of i vocalism unex-
plained by or contradicting previous accounts (e.g., kurmd- ‘tortoise, juryati
‘makes old,, tdturi- ‘conquering’). These exceptions convinced him that the dis-
tribution of Ved. Ur remained unclear and partially contingent on dialect.

P = any labial consonant (w/v, p, b, etc.), K = any plain velar, K = any palatal velar, K* = any
labiovelar, F = any fricative.
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The next major proposal came with the expansion of Panini’s yPj- - Piir-
rule to include originally labiovelar-initial roots, y *K*/~. In an attempt to ex-
plain why /g7~ ‘to welcome; proclaim’ shows both i- and #-vocalism (35G.AOR.
MID.IN] prd giirta, PPP giirtd, root noun gir-, GD -girya (B)), Burrow (1957) pro-
posed dividing the forms along semantic grounds, deriving gir- ‘to welcome’
from a labiovelar-initial root and gir- ‘to sing’ from a plain velar-initial root.
Though Burrow’s semantic differentiations were rightly rejected by Goto (1987:
155) and Mayrhofer (1992: 468—469), the idea of labiovelars rounding the fol-
lowing vowel in *K¥LH became part of the doxa.?3

Since Burrow, much of the research around *LH in Indo-Iranian has con-
cerned the lengthening behavior of the laryngeal on the preceding vowel. While
it has long been recognized that *L.HV > Ved. UrV (*g*rhy-t- > guri- ‘heavy’)
and *LH.C > Ved. UrC (*plhy-nd- > pirnd- ‘full’), Lubotsky (1997 & 1998) argued
that *CLHWYV showed variable length in the new C Ur sequence based on accen-
tuation: when * was accented, the anaptyctic vowel was long (*g*#h,.-yeh; > GD
ogiirya ‘praising’); otherwise the anaptyctic vowel was short (g¥e-g*rh,-yéh;-t >
3SG.PRF.ACT.OPT juguryat ‘praise’). He accounts for this situation by proposing
a PIIr. sound change *CrH.WV > *Cr.HU.(W)V > Ved. CUrWV.# The fact that this
and other sound changes occurred at a (pre-)PIIr. stage shall become important
in the present paper’s analyses.

Though Lubotsky’s theories do not directly concern the traces of *K*, he
summarizes the two environments for Ved. ur adduced in the preceding lit-
erature; his rules are represented in (2).

. P
* = . 1202
(2) *LH>Ved.ur/ { o, u} (Lubotsky 1997: 1392)

Deviations from this distribution are of analogical origin: for instance, the
vocalism of the prf. ptc. titirvams- is due to the perfect stem ti-tir- (cf. 3pL
titiruh), that of tirya is due to the present tiirvati, etc. Synchronically, we

2 Mayrhofer (1986: 104-105 & 144-145); Szemerényi (1996: 66); Fortson (2010: 212); Kobayashi
(2017: 327).

3 Szemerényi (1964: 2013) protested that he had shown previously in two unpublished presenta-
tions in 1948 and 1952 that Sanskrit #ir preserved traces of the labiovelars. When Szemerényi
corresponded with Burrow about the lack of acknowledgment, Burrow lamented that Sze-
merényi had not published his finding so Burrow could recall and cite the details.

4 As Anthony Yates suggested to me, it would also be conceivable to syllabify the laryngeal into
the following syllable on the basis of the first round of syllabification before the deletion of
unstressed vowels per Byrd (2015:167-177): PIE **[CeL][HWV] > *[CL][HWV] > PIIr. Cor WV
> Ved. CURWV.
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have to do with two roots: tar-/tir- ‘to cross’ and tir(v)- ‘to overcome’, and
the choice between ur/ar and ir/ir in the derivatives is generally depen-
dent on the meaning. (Lubotsky 1997: 139?)

His explanation above follows Burrow (1957: 141-142), who similarly explains
the differing vocalism between Rv and Av of /jf- ‘to grow old’ (38G.PRS.ACT.IND
Jiryati (AV) vs. jiryati (RV), PPP jirnd- (AV) vs. jirnd- (Rv)) as a product of
conflation with \Jjirv- ‘to wear down'—though both come from formations
*grhy-ye-ti and *grhy-w-e-ti to *gerhy- ‘to wear down; to make old’ (Rix & Kiim-
mel 2001:165-166). Further apparent counterexamples to (2) will be discussed
in Section 2.

Using similar ‘labial’ environments to Lubotsky’s theory in (2), Cantera
(2001) argues that in Iranian unaccented *rH > *ar instead of the expected *ar
(e.g., plhy-nd- > Av. par'na- ‘full, not *par’na-; (w)rh,d"wé- > Av. ar’§fa- ‘upright,
not *ar’dBa-). The environments of Cantera’s Proto-Iranian (PIr.) rule in (3)
differ crucially in two ways from those in (2): only *w is allowed to cause the
regressive effect (not *u) but it may apply across intervening consonants.

(3) Cantera (2001:16):

*LH > PIr. *ar | { P
Cow

Despite their slightly different formulations and very different diachronic
stages, Lubotsky and Cantera’s proposals are very similar in two respects: they
both concern the development of *LH in Indo-Iranian and they both share
roughly the same set of environments (following a labial consonant or preced-
ing a syllable containing a *w or *u). For this reason, I will propose the following
rules for evaluating whether *K*LH shows consistent ur outcomes in Ved.:

(4) Vedic ur distribution rules:

BK7_

— Cofw u?}

b. Roots that show both ir and ir forms may generalize one vocalism on
the basis of semantics or dialect.

a. *LH >Ved.iir | {

1.2 Structure of this paper

The remainder of this paper will have the following structure. Section 2 exam-
ines the Vedic evidence for the distribution of (C)ir and (C)ur < *(C)LH to deter-
mine whether the heuristics proposed in (4) can account for the data. I will
argue that in the limited environment of closed-syllable *K¥LH.C sequences,
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labiovelars do reliably provide rounded KiirC outcomes. Section 3 presents new
evidence of similar rounding effects on *L(H) by adjacent rounded segments in
various Iranian languages. This is taken as evidence for an Indo-Iranian-wide
phonetic rule which resulted in rounded vowels separately in most daughter
languages. Section 4 will develop a more detailed chronology of the develop-
ment of *LH in PIIr. to account for the rounding effects of pre-PIIr. *K* on the
pre-*L anaptyctic vowel found throughout Indo-Iranian. Section 5 concludes.

2 The evidence for the rounding of *LH in Vedic

The environments proposed in (4a) may be broken into four distinct sub-
environments:

(5) a. Labial-initial (*PLH)
b. Followed by *w (*LHC,w)
c. Followed by *u (*LHCyu)
d. Labiovelar-initial (*K*LH)

Before evaluating the more elusive environment (5d) in section 2.5, it is neces-
sary to examine the other environments to remove all confounding examples.
Accordingly, the evidence for these environments will be treated in sections
2.1-2.3. Before proceeding, however, Wackernagel (1896: 28—29) provides sev-
eral examples of unexpected ur vocalism or ir~iir alternations, which get their
ur vocalism from sources other than *LH (to these, I have added further non-
probative examples):?

(6) ur from inherited PIE *ur:
a. hiruk ‘off; away’: associated with forms Aurik ‘apart, hurah ‘secretly’.
Apparently a dissimilation, hfruk < *hiiruk, from Jhvr- ‘go crookedly,
deviate’ < *ghwer/l- (Mayrhofer 1996: 817).

5 Some of Wackernagel's exceptional terms seem to show laryngeal-less *ur sequences surfac-
ing in Vedic as @r, but Clayton (2022) has recently argued that all inherited sequences of
*ur lengthened to Ved. ir in closed syllables, including the following mentioned by Wack-
ernagel: *dhur-ti- > dharti- ‘harmy, *mygh-ur-td- ‘briefness’ > muhirtd- ‘moment’, *surg-se-te
> ma surksata ‘do not worry’. This finding agrees with the explanation for *LH.C > Ved. Ur.C
provided in Section 4. Wackernagel’s other apparent exceptional terms remain without secure
etymologies (with or without LH): §iirpa- ‘winnowing basket’ (Mayrhofer 1996: 651), tiirnasa-
‘waterfall?” (Mayrhofer 1992: 661).
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(7) Probable Dravidian loanwords or non-inherited terms:
a. kurcd- ‘(grass) tuft: with onset voicing alternation in guccha- ‘tuft’

(Mayrhofer 1992: 386).

b. Vkiird- ‘to jump; to play’: with onset voicing alternation in ygiird- and
Vkhurd- beside Tamil kuti, Malayalam kuti, Kannada gudi ‘to jump’
(Burrow 1948: 375).

c. kiirpasa- ‘jacket; bodice’: an Iranian borrowing (whence Gr. xuppo-
ola ‘Persian bonnet’) from Median borrowing from *kur-pasya- ‘throat
binding’ (Hinz 1975: 154) or Southwest Old Persian *kyp-paga- < *krp-
padra- ‘body protection’ (Thieme 1937: 91; Mayrhofer 1956: 255)

d. karpara- ‘elbow’: with varying vocalism and consonantism in kaphani-,
kaphoni-, kuphani-, Pal. kappara-, Prak. koppara- (Mayrhofer 1956: 255).

With these forms eliminated, the remainder of this section will concern true
examples of LH (non-)rounding.

21 Vedic ur from *PLH

The post-labial rounding environment *PLH > Piir® in Ved. certainly owes its
early recognition by Panini to its exceptionless operation. Some representative
examples of rounding are provided in (8). These forms contrast with the non-
rounded forms in (9), which illustrate the unconditioned outcome of *LH in
Vedic.

(8) Rounding examples:
a. murdhdn- ‘head’ < *mfhsd"-6n- (cf. Gr. BAwBpds ‘grown high’, OE molda
‘upper part of the body’)
b. parnd- ‘full’ < *plh;-né- (ct. Lat. plénus, Lith. pilnas ‘full’)
c. irnd- ‘wool’ < *hywih;-neh,- (cf. Hitt. hulana-, Lat. lana, Lith. vilna
‘wool’)
d. bhurdnta ‘they dart’ < *b"rh,-éntor (cf. Hith. parh- ‘to chase’)

6 For this paper, I assume with Kobayashi (2004: 13 & 144-146) that PIE “L became only *r in
Indo-Iranian. When using the symbol *L, I give etymologies from a Proto-Indo-European or
pre-Proto-Indo-Iranian perspective. Yet, there are some unexpected outcomes of *{H > ul in
otherwise unrounded environments (e.g., tuld- ‘scale, balance’ < *t{h,-éh,-, cf. MP {tlcwk’>
[taraztg/, Gr. Tdhavta ‘scale, balance’; Mayrhofer 1992: 658—659). Until the conditions govern-
ing the distribution of /-ful terms in early Sanskrit are better understood, I treat the vocalism
of these terms with caution.
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(9) Non-rounding examples:
a. irsya- ‘envy’ < *(hy)rhy-s-yéh,- (cf. Hitt. arsanési ‘you envy’)
b. dirghd- ‘long’ < *dlh;g"d- (cf. OE tulge ‘strongly’, Lith. ilgas ‘long’)
c. stirnd- ‘strewn’ < *strhg-no- (cf. Gr. ctpwtdg, Lat. stratus ‘spread’)”
d. hiranya- ‘gold’ < *¢hlhs-en-yo- (cf. OE gold ‘gold, Gr. ¥ wpég ‘bright
green’)

2.2 Vedic ur from *LHC,w

The case for rounding by a following *w is somewhat more complex than for
rounding from a preceding labial; not only is it unclear whether rounding
occurs when a consonant intervenes between *LH and *w, but also this environ-
ment is susceptible to leveling in a way in which *PLH avoids. For word-internal,
non-alternating instances of *LHw, however, ir appears uniformly, as shown in

(10).

(10) Rounding examples:
a. urvdra ‘arable land’ < hyrhg-wér-eh,- (cf. Myc. (a-ro-u-ra), Gr. dpovpa
‘acreage’, MIr. arbor ‘crops’)
b. kulva- ‘bald’ < *klh,-wi- (cf. Lat. calvus ‘bald, YAv. kauruua- ‘thin-
haired’)
c. diirva- ‘Cynodon dactylon’ < *drh,-weh,- (cf. Lith. dirva ‘field, MDu.
tarwe ‘wheat), Gr. apatog ‘bread’)

(11) Non-rounding examples:
a. rmd- ‘arm’ < *hyrh,-mo- (cf. OE earm ‘arm), Lat. armus ‘forequarter’)

Note on the other hand that the -m- in (11) does not trigger rounding, but the
regular i vocalism occurs.® Of the consonants with labial place of articulation,

7 Itis hard to say what to do with the vocalism of the form ni-stir- ‘throw down’ (Aufrecht 187o:
205). Narten (1964: 278-27988) separates this root into sef (y/stf- < *sterhs-) and anit (st~ <
*ster-) forms. Given the related anit adjective d-nistrta- ‘not thrown down’, one might expect
the same here, but *ni-stf- should give *ni-stft- (cf. °kft-, °bhyt-). This could be interpreted as
an extremely archaic reflex of *ni-stf-s, which escaped the remodeling of syllabic-sonorant-
final root nouns with -¢- by analogy with the -stir- found elsewhere in the derivatives of the
set \str- (stirnd- ‘strewn’, upa-stir- ‘ceiling), vi-stir- ‘strewn asunder’). The existence of a third
root variant *strew- (cf. OHG streuwen ‘strew’; Mayrhofer 1996: 755) could provide * *ni-stfw-s
> *ni-stiir-s > ni-stir*, but the absence of *strew- elsewhere in Indo-Iranian leaves it doubtful.
Scarlata (1999: 642—-643) discusses the Padapatha analysis nik-tur- ‘hinaus gelangend, iiber-
windend’ < *nis-trh,-, but the absence of other nis- + /&= collocations is not promising. If
‘/E is related, see section 2.2 for discussion of its vocalism.

8 To my knowledge, there are no other certain word-internal examples of LH followed by a
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it seems only a following “w possesses a strong enough rounding cue to trigger
u-vocalism. Contrast the behavior of *w with (8), where any preceding labial
consonant triggered u-vocalism. This suggests that *w (and perhaps *u) had a [+
round] feature with an associated stronger rounding cue which was not shared
by the labial stops.?

Some superficial exceptions to *LHw > urv appear already in Wackernagel
(1896: 29) as in titirvams- ‘having crossed, overcome’ or the converse overap-
plication of rounding jiryati ‘grows old’ Yet as mentioned in Section 1.1, the
alternation between ir and ir in /- and |/j- stems from a conflation of the
regular unrounded forms with rounded ones from the *-w-e-presents tirvati
‘overcomes’ < *tjth,-w-e-ti and jiirvati ‘wears down’ < *grh,-w-e-ti. The fact that
these two roots were already becoming confused in the rRv indicates the extent
to which the relationship between the rounding rules and the distribution of Ur
forms had already become partially opaque by Vedic.!° In the Rv, the only other
seeming counterexamples with irv occur at transparent compound boundaries
and were thus subject to leveling of their vocalism. On the one hand, gi-!!
‘praise’ < *g*fh,- ‘to praise; welcome’ appears in gir-vanas- ‘praise-desiring’ and
gir-vahas- ‘praise-conveyed. Note here that we never find the phonologically
expected long vowel in *gir-C- < *g*fh,-C-, indicating these compounds were
synchronically formed.2 On the other hand, asir-vant- ‘having admixtures (of
milk for soma)’ from *kerh,- ‘to mix’ (Mayrhofer 1996: 665-666) stands beside
a well attested simplex asir- ‘admixture (of milk for soma), whose vocalism
would not be affected by the addition of the productive suffix -vant-.

labial stop but not preceded by another labial. The terms @rmi- ‘wave’ < *wLh,-mi-, sarmi-
‘pipe’ < su-urmi- “curvature < *well-waved’ < ?*A;su-wlh,-mi- (Mayrhofer 1996: 742), and
tuvi-kurmi- ‘powerfully ranging’ < *tuh,-i-k*{h,-mi- are discluded due to their preceding
labial or labiovelar. The uncertainty about the character of the initial velar, *k™), in kirmd-
‘tortoise’ < *kWLH-md- also disqualifies it from the current discussion (Mayrhofer 1992:
386).

9 Alternatively, the effects of following *w could be considered as a type of vowel harmony
consistent with the traditional view that the Indo-European high vowels *i and *u were
only allophones of underlying */y/ and */w/. Such an analysis would require a theory of
how regressive rounding harmony interacted with the vocalization or non-vocalization of
underlying glides, which exceeds the scope of this article.

10  For discussion concerning the non-original derivation of jivri- Rv/ jirvi- ‘old, decrepit’
from *gerh,- and concerning the distributions of Ur in Jt7- and |Jji-, see Pinault (1988).
Stephanie Jamison (p.c. 21 July 2021) further mentions the view of Stanley Insler that the
tiir- forms of [t~ were either partially influenced by or wholly imported from \/g ‘to
hurry, rush’ < *twer- (Mayrhofer 1992: 684-685; Clayton 2022).

11 For the vocalism of the root noun gir-, see Section 2.5.

12 Compare pir-bhid- ‘destroying strongholds’ < *p{h;-b%id- with par®, not *pur®.
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The only potential candidate of *LHCw in the Rv is ardhvd- ‘upright’ <
*(w)rh,d"-wi-, but the reconstruction of this term is notoriously difficult (see
discussion in Schrijver 1991: 312-313).1* Hackstein (2018), however, argues
cogently that the root should be reconstructed as *werh,d"- with initial *w,
which would render @rdhvd- non-probative because the Ved. u-vocalism may
be attributed to the preceding *w. As such, it is difficult to say whether *LHCw
acts as a regular rounding environment in Vedic, and so only *LHw remains cer-
tain.

2.3 Vedic ur from *LHC,u

In contrast to the easily adduced cases for rounding in *LHw, the evidence
remains scarce whether *LHu acts similarly; indeed, this sequence faces even
more difficulties than the one discussed in the preceding section. In this section
and in 2.4 and 2.5, I will support *LHu as a rounding environment on the basis
of indirect evidence from elsewhere in Vedic and from Middle Indo-Aryan. As
for direct evidence, *LHu lacks probative Vedic data for rounding effects. The
most obvious candidates, *-u-stem adjectives of the type *R(@)-u- given in (12),
are all compromised by having a labial or labiovelar before the *LHu.

(12) a. puru- ‘much, many’ < *p{f;-ii- (cf. Gr. moAdg, OE feolo ‘much, many’, Olr.
oll ‘great; vast’)
b. uru- ‘broad, wide’ < *Aywy(hy)-u-1* (cf. Gr. edpig, Av. vo*ru ‘broad, wide’)
c. guru- ‘heavy’ < *g*rhy-u- (cf. Gr. Bapig, Goth. kaurus ‘heavy’)

In particular, guri- has long been the Paradebeispiel for the claim that Vedic
inherited traces of the labiovelar series in the environment *K*LH (as in Mayr-
hofer 1986: 104; Szemerényi 1996: 66; Fortson 2010: 212; Kobayashi 2017: 327). If
indeed *LHu did regularly result in ur, it would mean that guri- is not probative
for labiovelar rounding, but again, each of these examples is confounded. For
potential counterexamples, PRF.ACT.PTCP titirus < “te-tyhy-us is disqualified as
counter-evidence by the variable U vocalism of Jt7- discussed in Section 2.2.
Otherwise, there are no secure cases of *LHu in Rv.15 Surface iru from an inher-

13 The only other forms in Rv which possess the necessary phonological structure to be
candidates, ULCv, are irpvdnt-, iirnpvand- (participles to ,/vr- ‘to cover’ < *h,wer-; Lubot-
sky 2000) and #rsva (imperative to Vir- ‘set in motion’ < *hgi-hyr-, reduplicated present to
*hger-), but both of these lexemes get their surface Ur from *UHL, not *LH.

14  For the arguments against this root’s sef character, see Mayrhofer (1992: 227).

15  Debrunner (1954: 484) proposes a suffix -udh- found in " isudhy- ‘to implore; request; crave
for, ksudh- ‘hunger’, and surudh- ‘hero; strengthening drink’ or ‘winnings; gifts. One ety-
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ited *LH appears in 3SG.INTENS.ACT.IMP adardirur < *der-drh,.-rs to \/E ‘to
rend’ < *der(h,)-, but this form should also be discounted. Firstly, the set char-
acter is non-original (Mayrhofer 1992: 701-702). Furthermore, the i-vocalism in
adardirur could easily have spread from other intensive forms like 3sG.INJ.ACT
dardirat. And finally, the desinence -ur < *-rs must have developed u-vocalism
within Indo-Aryan!® and thus may not have even have occurred before the
Indo-Aryan resolution of *LH > Ur.

While the inherited evidence does not provide any support for this rounding
environment, Lubotsky (1994: 95-96 & 2000: 321—-322) has suggested that dis-
similation within Indo-Aryan does show similar properties. He proposes that
r sometimes dissimilated to a vowel a, i, or u when preceded or followed by
another r. For example, he proposed the class V present krmndti from ykr- ‘to
make’ underwent a progressive assimilation to *Arrdti. Then the *rr cluster dis-
similated with an outcome dependent on the following vowel: When followed
by -0- or -av- < *-aw-, *krro-/krrav- becomes karo-/karav-, but but when followed
by -u- or -v-, *krru-/krrv- becomes kuru-/kurv-. Similarly, *myg#-ur did not give
the expected *myghur, but instead dissimilated to muthur ‘suddenly’. Both kuru-/
kurv- and mithur would then show that within Vedic y produced a round vowel
when followed by u or v. Of course, mithur could take its rounding from the
initial *m-, but if Lubotsky’s etymology of Tvdstar- < *Tvystar- < *twj/é—tor— is cor-
rect, then a preceding labial was not sufficient to round y > u. These proposed
developments of y, however, look very much like the developments in Mid-
dle Indo-Aryan to be discussed in section 2.4, and thus I prefer to take kuru-/
kurv- and muhur as Middle Indicisms. Also, one cannot discount the older ety-
mology that Tvdstar- < *Tvdrstar- < *twérk-tor- (with expected root full-grade;
Mayrhofer1g9g2: 685-686) simply dissimilated away the extra *-r- with the assis-
tance of the semantically associated root +/taks- ‘to fashion’. Because of the lim-
ited nature of the proposed dissimilation effect in Vedic and the potential for
Middle Indo-Aryan influence,'” these data do not prove secondary yGu > uC;u.

mology takes these terms as compounds of -udh- < *wed*- ‘to convey’ (Mayrhofer 1992:
200-201): *hyis-udh-y- ‘to convey desire, gs-tid"- ‘conveying starvation’, and krh,-tid*- ‘con-
veying crushing force), respectively. The last compound kph, -tid*- > Surudh- could in princi-
ple provide an example of *LHu rounding if correct, but these *wed”-compound etymolo-
gies are correctly rejected by Jamison (2020), who favors the etymology of Thieme (1941)
for surudh-.

16  Compare Av. 3PL.PRS/AORACT.OPT -ar’s < *-rs and 3PL.PRF.ACT.IND -ar’ < *-r, which do
not contain u-vocalism. See Pinault (1989), Jasanoff (1997 & 2003: 32—34), and Frotscher
(2012).

17  For further examples of the Middle-Indo-Ayran developments of y > u in Rv, see Werba
(1992:16-17).
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Given the uncertainty about inherited *LHu > uru, it should come as no sur-
prise that no secure evidence exists for *LHC,u. The general dearth of probative
forms could argue both for Lubotsky’s proposal of *u as a source of regressive
rounding and against guri- as an example of labiovelar rounding, but even
that is too confident of an interpretation of these data. Before beginning the
labiovelar discussion, the environments set out in (4a) may now be narrowed
to (13) with certainty.

(13) *LH > Ved. ur { P_w

*LHC;w and LHC,u still remain uncertain for Vedic on the basis of this evidence.

2.4 Rounding of r in Middle Indo-Aryan

Before I move onto the evidence for rounding caused by labiovelars, the striking
continuation of 7-rounding in Middle Indo-Aryan deserves discussion, partic-
ularly because the earliest stages of Middle Indo-Aryan existed already at the
time of the composition of the Vedas and likely represented the household
dialects of their composers. As such, the phonetics of Middle Indo-Aryan can
shed light on the phonetic milieu of early Sanskrit articulation. The vowel  did
not survive as such into Middle Indo-Aryan but was normally replaced by a, i,
oru depending on the environment and the dialect.!® In fact, all periods of Mid-
dle Indo-Aryan show very similar behavior both to one another and to Sanskrit,
namely that y produces u-vocalism after a labial or before a syllable containing
u. Some representative examples are given in (14)—(16).

(14) Early Middle Indo-Aryan:

a. Pali (Berger 1955; Oberlies 2001: 50-51):
r>u /[ P__ (Pal. pucchati < OIA prcchati)®®
r>u/___Cu(Pal utu < OIA rtu-)

b. Gandhari (Burrow 1937: 2; Baums 2019: 2):
r>u/P__(Gan. puchamti < OIA prcchanti)
r>u/__Cu(Gan. yu < OIA rju-)

18  Against the preservation of y in the Apabhramsas, see Tagare (1948: 39—40).

19  Thesituation with v and m is slightly more complicated. Berger (1955: 57) asserts that these
two phonemes were spoken without lip rounding when in absolute initial or intervocalic
position (e.g., OIA avrta > Pal. avata, but OIA nirvrta > Pal. nibbuta).
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(15) Dramatic and Jain Prakrits (Pischel 1900: 5051, 54-55; Woolner 1928:
25—26):
a. Ardhamagadhi:
r>u/P__ (AMag. pucchai < OIA prcchati)
r>u/__Cu(AMag. uu < OIA rtu-)
b. Magadhi:
r>u/P__(Mag. puschai < OIA prcchati)
c. Maharastri:
r>u/P__(Mah. pucchai < OIA prechati)
r>u/__Cu(Mah. udu < OIA rtu-)
d. Saurasent:
r>u /| P__(Saur. pucchadi < OIA prechati)
r>u/__Gu(Saur. udu < OIA ytu-)

(16) Apabhramsas (Tagare 1948: 39—48):
a. Eastern Apabhramsa:
r>u/P__ (EAp. pucchai < OIA prechati)
b. Southern Apabhramsa:
r>u/P__ (SAp. puhai < OIA prthavi)
r>u/__Cu (SAp. udu < OIA rtu-)
c. Western Apabhramsa:
r>u/P__ (WAp. pucchai < OIA prcchati)

The Middle Indo-Aryan data argue strongly in favor of the remaining OIA r
being rounded after labials and before u. Moreover, because Middle Indicisms
were already making their way into Vedic language (Werba 1992), the Mid-
dle Indo-Aryan regularity of this development suggests that similar phonetic
factors could cause the sequence *-LHu- to become -uru- regardless of its pre-
ceding consonant in the contemporary Vedic language. Whether __ Cyw acted
as a rounding environment in Middle Indo-Aryan requires future investigation
beyond the standard grammars.

2.5 Vedic ur from *K¥LH

As demonstrated in the preceding sections, the choice between Ur reflexes in
Vedic is by no means arbitrary, a fact which has made the distribution of Ur
after velars all the more baffling, in particular near minimal pairs like guri- <
*g¥rhy-ti- vs. giri- ‘mountain’ < *g*rh,-i-.20 This problem begs for a new solution,
and to that end I propose the formulation in (17):

20  The labiovelar in *g¥rh,-i- is reconstructed on the basis of Alb. gur ‘stone’ < PAlb. *guri
(Demiraj 1997: 51).
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(17) The development of *K¥LH:
a. In open syllables: *K*L.HV > Ved. KirV
b. In closed syllables: *K*LH.C > Ved. KurV

This proposal, which separates the reflexes of *LH in open and closed syllables,
goes a long way toward explaining the data. The phonological motivations for
the proposed sound changes will be discussed in Section 4. First, I shall estab-
lish the empirical basis for this claim.

Unlike the reflexes of *LH preceded by *K*, the palato- and plain velars do
not show any ur forms in either *I%)LHV or *K)LHC environments.?! Derivatives
of the roots in (18)—(20) show consistent ; vocalism throughout, as they contain
no environment in which rounding is expected.

(18) *kerh,- ~*kreh,- > ki ‘honor’
(cf. OHG hruom ‘fame’ < *hroma- < *kreh,-mo-)?
a. carkiran (3P.INT.PRS.ACT.SBJV) < “ker(h, )-krh,-ent
b. kirti- ‘praise’ < *krh,-ti-

(19) *kerh,- > Vk7- ‘scatter; pour out’
(cf. OlIr. -cuirethar ‘throws’ < *korh,-éye-)
a. kirdte (3SG.PRS.MID.IND) < *krh,-é-
b. kirydte (3SG.PRS.PASS.IND, B) < *krh,-yé-
c. kirnd- (pPP, B) < *krh,-no-

(20) *kerhy- > \[$f- ‘to crush’23
(cf. Gr. d-xépatog ‘unhurt’ < *p-kerh,-)
a. a-Sirta- (PPP) < *krh,-to-

21 AF ‘to be angry’ < *§eLh,- (Indo-Iranian only) does not provide any useful forms, as
hrnite, hynand-, etc. all have a nasal infix disrupting the LH sequence. I follow Jamison
(2015-), who takes Rv perfect juhur- (see, e.g., § 1.173.11) to y avr- ~hru- ‘to go crookedly, go
astray’ and not to /- ‘to be angry’ (pace Insler 1968).

22 And perhaps kiri- ‘singer’ < *krh,-ri-. The word has much debate around its meaning, how-
ever, with an alternative view taking it to mean ‘humble, mere, poor’ (Pischel & Geldner
1889: 216—228; Geldner 1951: 39; Mayrhofer 1956: 215; Jamison 1991: 251-252) on contextual
grounds. The meaning ‘praiser’ is preferred by Grassmann (1873: 327), Monier-Williams
(1899: 285), and Mayrhofer (1992: 357).

23 Against the communis opinio, the form surtd- found in Rv 1174.6d does not belong here.
I modify a suggestion by Hopkins (1892: 61) that siirtd- came from the same root as iira-
‘hero’. He did not realize that siira- did not come from a root \/E but from léuhl-ro-, a
*-ro-stem derivative to *léewhl— ‘to swell’ (Mayrhofer 1996: 623-624, 650—-651) or to *fewd-
‘to be powerful (?)’ (van Beek 2016). Yet Hopkins had the right idea: surtd- was created to
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b. sirnd- (PP, AV) < *kphy-nd-
c. -$irya (GD, B) < *-kphy-y6-
d. strydte (3SG.PRS.PASS.IND) < *krhy-yé-

Turning to the labiovelar-initial cases, two etyma, giri- and y/cj~, attest forms
containing only one of *K¥LHV or *K¥LHC and therefore show consistent i-
or u-vocalism respectively.2* The development of giri- < *g¥rh,-i- is now reg-

a pseudo-root Vsar- which was extracted secondarily from siira-. This etymology is con-
firmed both by morphological parallels and by poetic motivation for this form’s creation.
The development of siira- - Vsir- > sartd- is mirrored by the development of siira- ‘sun’
-V *siir- - (a)siirta- ‘(un)sunlit’ (x.82.4c). Though (a)siirta- retains the original barytone
accentuation of siira-, $tirtd- becomes oxytonic due to its function in Rv 1.174.6d as a ver-
bal substitute, completing its conversion to participial accentuation. The creation of the
hapax ppp suirtd- leads to the later Sanskrit \/E ‘to hurt; to be firm; to be valiant’ found
in Saryate and susure and recognized by Indian grammarians (Dhatupatha 1v.D.1.49).
Furthermore, the wily poet Agastya invents surtd- in service of the hymn'’s skewed ring
composition: §irtd- in 6d falls in the middle of two terms referring to Indra, siira-patni-
‘champion-lord’ in 3a and §iira- in gc. Indra solidifies his position as siira- by the progres-
sion from an indirect reference siira-patni- through the new participle siirtd- describing
his feat to the straightforward vocative address siira. sirtd- probably meant ‘destroyed by
a $ura’ or ‘conquered’ in the context, perhaps playing off the meaning of $irtd- ‘crushed’
as a reference to_jaghanvan ‘having smashed’ earlier in the verse.

RV 1.174.6

jaghanvari indera mitrérin coddpravrddho harivo ddasan |

prd yé pdsyann aryamdnam sdcayds tvdya siirta vahamana dpatyam ||

‘Once you had smashed those who rout their allies, and had smashed the impious when

you were strengthened by the stimulant, o Indra of the fallow bays,

those who saw before them Aryaman in company with these two [=Mitra and Varuna],

they were conquered by you, taking their progeny along.’ (modified from Jamison &

Brereton 2014: 374)
Agastya uses the same technique of blending terms for the sake of ring composition else-
where in the same poem, when he balances the description sésan ... sdsmi yonay ‘They [=
enemies] will lie ... in this womb’ in 4a with a hapax blend duryona- in duryoné kiyava-
cam mydhi $ret ‘[Indra] has embedded the one speaking evil in scorn in an ill womb’ in
7d. Although playing off of the preceding description of the earth as a womb for Indra’s
foes, duryona- does not come from dur- ‘bad’ + yoni- ‘womb’ but from a blend of durond-
‘house’ and diirya- ‘pertaining to the doors; the house’ Through his masterful wordplay,
Agastya created two new terms, siirtd- and duryona-, to satisfy the poetic structure of the
hymn. I thank Stephanie Jamison (p.c. 27 December 2018) for her suggestions about ring
composition in L174 and the accentuation of Siirtd- vs. (a)sirta-.

24  The etymology of ciirna- ‘dust’ (AR.+) remains too uncertain to include here (see Mayr-
hofer 1992: 547). Likewise, I consider the Av desiderative forms to ‘/F like cikirsati from
a theoretical *k"i-k*y-hyse-ti to have been created secondarily according to the standard
desiderative morphological template after the merger of the labio- and plain velars made
the distribution of -Ur- forms opaque.
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ular since it has the structure *K*LHV. Conversely, \/cf- ‘to move oneself’ <
*k*elh;- (cf. Gr. méhopat ‘move oneself’) contains only closed-syllable *k"[h,C
with expected #-vocalism in Rv: tuvikurmi- ‘powerfully ranging’ < *-k*{h;-mi-
(Mayrhofer 1992: 659) and carcirydmanam (INT.PRS.MID.PTCP) < *k¥el-k"[h;-
yé-mhyno-. In defense of his rule that *CLHWV- should come out as Ved.
CurWV-, Lubotsky (1997: 141) appeals to analogy to explain the length of @ in
carcuryamanam (as well as tartaryante < *ter-trh,-yé-ntoy) instead of expected
*carcurydmanam (and *tarturyante). As proof of carcirydmanam’s nonce sta-
tus, he convincingly points to the unetymological c in -cir- < *-k*[hy- and its
membership in the later productive class of -ya-intensives. If correct, #r must
come from an unattested verb form since /cj- attests no other Ur forms in Rv.
This tendency for intensives to borrow their vocalism from elsewhere in the
paradigm will reappear with jalgulas (25G.INT.PRS.ACT.SBJV) and jdrguranas
(INT.PRS.MID.PTCP) below.25

Under the proposed theory of *K*LH, the u-vocalism of guri- < *g*rh,-
u- cannot come from the labiovelar but must come from another source. In
the absence of evidence against *LHu as a rounding environment, I prefer to
accept guru- as confirmation for this environment on theory-internal grounds.
Another possibility is to take the u-vocalism of gur-ui- as analogical to the fem-
inine gurvi- < *g*rhy,-wih,-, since *LHw reliably produces urv. Though gurvi-
appears first in Av, it does show the short vowel in #ir predicted by Lubotsky for
unaccented *LH in *CLHWV.26 Whether the vocalism of guri- originates from
its feminine gurvi- or the *LHu environment, the confounded circumstances
should disqualify this form from its long-held position as evidence of labiove-
lar rounding.

25  The above discussion means that kirmd- ‘tortoise’ should now be interpreted as contain-
ing a labiovelar *k¥LH-md- purely on the basis of the rule *K*LH.C- > Skt. KiirC—-that is,
if karmd- is inherited at all (see Mayrhofer 1992: 386 for a similar discussion and litera-
ture).

26 In Rv, the expected feminine for a primary *-u-stem is the devi-formation in *-w-if,
(see Debrunner 1954: 413-414). The apparent *-u-h,-feminines found in a-grii-, YAv. ayri®
‘unmarried’ < *n-grh,-u-h,- ‘unburdened’ appear chiefly in non-primary -u-stems and
compounds (Debrunner 1954: 429-494; Cantera 1999: 46—49). To account for the grii- in
a-grii-, along with gru-musti- ‘heavy handful’ < *gyh,-u-mus-ti-, instead of Xgurii-, Can-
tera appeals to laryngeal loss in composition, which causes the *r to lose its syllabicity.
Balles (2012: 21), on the other hand, prefers to derive a-grii- by metathesis of **n-g*rh,-
U-s > *n-g*r-u-hy-s and gru-musti- by syncopation of * “g¥rhyu-mus-ti- > * *g¥rru-mus-ti- >
*g¥ru-mus-ti-. On the other hand, the single Ts attestation, semantics, and odd syncopa-
tion of gru-musti- could point to a low-register borrowing. Neither etymology contradicts
gurvi- as the original feminine to the the primary adjective guri-.
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There remain the two homophonous roots y/gf- ‘to praise; welcome’
< *gwerh,- (whence Osc. brateis ‘grace, mercy’) and y/g7- ‘to swallow’ < g*erhs-
(whence Gr. #Bpws ‘you ate’), which show variable i~u vocalism. Within its
verbal paradigm, /g7 ‘to praise; welcome’ shows exclusively i-vocalism, the
majority of which are the expected *K¥LHC > iir outcomes:

(21) Predicted @-vocalism in g/ ‘to praise; welcome’ in closed syllables2?
a. gurtd- (PPP) < “g*rh,-to-
b. prd girta (35G.AORMID.INJ) < *g*rh,-to
c. gurdya (Gp) < *g¥rh.-yeh,
d. juguryas (28G.PRF.ACT.OPT), juguryat (38) < *g¥e-g*rh,-yéh;-28
e. gurdhaya (2SG.PRS.ACT.IMP) ‘(give) praise! < *g*rh,-d"h;-eye-

Most striking among the forms in (21) are gartd- and -gir(dya, whose non-
ablauting environments best preserve the development of *K*LHC > KurC. On
the other hand, giirdhaya stands outside of the normal verbal paradigm of /gi-
yet still shows @-vocalism.

Beside the well-behaved examples in (21), some forms exist that might ap-
pear to be counterexamples at first glance. The 3SG.PRF.ACT.SUB] jugurat
(rv vI1.81.5) shows what would seem to be unanticipated u-vocalism from a
theoretical *g*e-g*rh,-e-t. Yet the word exhibits another morphophonological
anomaly, namely the unexpected zero-grade in its root syllable, since the per-

27  While the form jugurvdni- ‘offering welcome’ could show the expected outcome of
*-g¥rh,wé- > -gqurvd-, it clearly arose within Vedic. The proposed meaning of ‘preislustig’
in Grassmann (1873: 494) suggests a compound of \/gi- ‘to praise; welcome’ and yvan'-
‘to desire’ (approximately *g*e-g*rh, -wénh,-i-), a reading adopted by Geldner and Grif-
fith, but the semantics of the one attestation (Rv 1.142.8a) are not sufficient to moti-
vate this reading and do not explain the odd reduplicated first member. I follow Jami-
son & Brereton (2014: 318), who supply ‘offering welcome’, omitting the desire element
from the translation. jugurvdni- is a Vedic-internal formation, on the basis of turvani-
(‘conquering), x9), bhurvani- (‘quivering, x2), and the hapaxes tuturvdni- (‘continually
victorious’), dadhysvdni- ‘daring; overcoming, and susukvdni- ‘blazing’ Per a suggestion
by Stephanie Jamison (p.c. 9 February 2019), the non-hapax turvdni- acts as the start-
ing point from which the ever-wily Agastya created the reduplicated tuturvdni- as part
of an amdedita-ridden line (Rv 1.168.1) to emphasize the repetitious nature of the rit-
ual (Jamison 2015—: §1.168.1). tuturvdni-, in turn, served as the examplar from which
Jjugurvdni- was created. The original development of turvdni- and bhurvdni-, however,
remains obscure.

28  Theshort-ur-in juguryas and jugurydt again seem to follow the phonological distribution
proposed by Lubotsky (1997).
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fect subjunctive normally shows full-grades (e.g., jaghdnat). Kiimmel (2000:
35—36) explains the examples of perfect subjunctives with zero-grade roots as
reinterpreted perfect middle injunctives, but admits that some of the examples
(including jugurat)lack attested injunctives to serves as models. To understand
the strange stem shape in jugurat, it is important to analyze the derivatives of
Vg7 ‘to praise; welcome’ generally. The Rv attests only four stems for this verb:
the frequent present stem grna/i- (grndti, grnimdsi, grndnti, PRS.ACT.PTCP
grndt-, PRS.MP.PTCP grnand-), the uncommon aorist stem gur- (prd girta,
gurasva), the innovative is-aorist to the present stem with the only the form
1SG.MED. grnisé with present indicative meaning, and the perfect stem jugur-
with only modal forms ( juguryas, juguryat, jugurat). As described by Jamison
(2009), the athematic optative most frequently appears on the perfect stem
and tends not to compete with optatives in other stems, which is the case with
the regular lautgesetzlich optatives juguryas and juguryat. On the other hand,
Jamison (2017) notes that subjunctives are built from the perfect stem only
when the present and aorist cannot be used. Her prediction holds here too;
the subjunctive jugurat uses the perfect stem because Class 1X presents can-
not distinguish subjunctives with primary endings from indicatives or those
with secondary endings from subjunctives and because the two aorist stems,
gur- and grnis-, were clearly not productive. As such, the perfect stem is the
only viable choice for a subjunctive, and the rRv poet used the only perfect stem
available to jugurat: the jugur- found in the optatives juguryas and juguryat.
Additionally, all three modal perfects appear pada-finally (juguryas Rv1.140.13,
Juguryat RV 1173.2, jugurat Rv viiL815) and both jugurat and juguryas appear
with the preverb abhi. The zero-grade jugurat is very unlikely to be a reinter-
preted perfect injunctive (per Kiitmmel’s theory) since it is coordinated with
three clear aorist subjunctives:

(22) RVVIIL8LS:
prd stosad upa gasisac chrdvat sama giydmanam | abhi radhasa jugu-
rat ||
‘He will start up the praise; he will join in the singing; he will listen to the
saman being sung. He will greet it with generosity. (tr. Jamison & Brere-
ton 2014: 1180)

Taken together, jugurat is best understood as analogical to the other pada-
final perfect optatives. A full-grade perfect stem jagar- does not appear until
the forms samjagdra (TA 11.41b = *MS 1v.14.17b [an emendation])/samjagara
(TB 111.7.12.3b) Thave promised’ 1SG.PF.ACT.IND, which is a variant of the form
samgrnami ‘1 swear’ 1SG.PRS.ACT.IND (AVP XV1.50.6b = AV§ vL.1g.1b, VL.71.3b).
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Kiimmel (2000: 194-196) correctly suggests these perfects to be an ‘ad-hoc-
Neubildung’ and not an inherited stem first attested so late and only in one
mantra.

Likewise the 25G.PRES/AOR.ACT.IPV gurasva appears to contain unexpected
u-vocalism in an open syllable, but the thematic present appears only once in
RV:

(23) RVIIL52.2b:
Jjusdsva indra d gurasva ca
‘enjoy it, Indra, and welcome it’ (tr. Jamison & Brereton 2014: 535)

Goto (1987:155) cogently argues for deriving gurasva from an aorist imperative
*gursva via analogy to jusdsva. From this one usage, gurasva later expands into
the present paradigm gurdte found in the B. Once jugurat and gurasva have
been identified as analogical formations, the only verbal form not to follow
the rule in (17) is the RV hapax apa-jdrgurana- (‘repeatedly taunting, v.29.4)°
instead of *apa-jdrgirana-. For this isolated form, I attribute its u-vocalism to
leveling in keeping with (4b) to match the rest of the verbal paradigm.
i“vocalism only appears outside the verbal paradigm of /g7~ ‘to praise; wel-
come, specifically in the root noun gir ~ giram ~ gira ‘praise’3° If one recon-
structs the ablaut of this form as *g*érh,-s ~ “g*érh,-m ~ “g*rh,.-éhy, the instru-
mental singular *g*rh,-éh; provides gird regularly in a *-K¥LHV- environment,
whose i-vocalism would be used for the rest of the paradigm. If, on the other
hand, one reconstructs zero-grade throughout (*g*/h,-s ~ *¢*rh.-m ~ *g*rh,-
éhy) as no full-grade is ever attested in this noun, the nominative should give
Xgiir. In the Rv, the cases with vowel-initial endings attested (ACC.PL *g"fh, -
ns > giras 79x, NOM/VOC.PL *g¥fh,-es > giras 68x, INS.SG *g*rh.-éh; > gird 65x,
ACC.SG *g"fh,-m > giram 7%, GEN.PL *g*rh,-6h.om > giram 3x, DAT.SG *g"rh,-
éy > giré 1x, total 223x) outnumber the cases with consonant-initial endings
(INS.PL *g¥rh,-b"is > girbhis 81x, NOM.SG *g*fh,-s > gir 20X, LOC.PL *g¥rh,-sti >
girsii1x, total 102x) both in types (6:3) and in tokens (223:102). This trend holds
even when the cases whose root zero-grade may be secondary (if originally

29  For the assignment of apa-jdrgurana- to |/g- ‘to greet’ instead of /g7~ ‘to swallow’, see
Schaefer (1994: 116-122). I find unconvincing the argumentation of Hintze (2005: 252—
257) that apa-jdrgurana- and apa-giirya (Rv v.32.6) meant ‘to raise (one’s hand or weapon
preparatory to striking)’ from the root *g*elh;- ‘to throw’ (whence also Gr. fdMw ‘to hit (by
throwing)’).

30  The GD -girya appears only in the Brahmanas and may represent a dialect that levels
towards i- instead of #-vocalism.
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NOM.SG *g¥érh,-s, ACC.SG *g¥érh,-m, NOM/VOC.PL *g¥érh.-es) are removed,
giving 4:2 types and 148:82 tokens.3! Since -ir- ~ -ur- alternations are nowhere
attested within a single nominal paradigm, the stem may then have been lev-
eled to gir- on the basis of type and token frequency.3? As mentioned in Sec-
tion 2.2, the first members of gir-vanas- ‘praise-desiring’ and gir-vahas- ‘praise-
conveyed’ are not attested as *gir® in Rv, indicating that the i-vocalism when
in the first member of compounds is also not necessarily original. Therefore,
regardless of the ablaut reconstructed for this root noun, paradigm-internal
leveling can explain the outcome of gir-. Crucially, the root noun’s i-vocalism
may differ from the u-vocalism in the other forms of Jg_f ‘to praise; welcome’
because the root noun stands on the periphery of the verbal system.

Finally, /g7~ ‘to swallow’ possess only three hapaxes containing outcomes
of the zero-grade “g*rhs-, and each requires some attention. The root noun
appearing in muhur-gir (‘swallowing instantaneously’, RV 1.128.3) may have its
-vocalism via paradigm-internal leveling in the same way as gir- ‘praise’ in
the preceding paragraph. The pPp girndm would appear to be a counterexam-
ple to (17) as the closed syllable in *g*rhs-nd- should have resulted in *garnd-.
Here I propose that this late-appearing form (rRv x.88.2) takes its vocalism ana-
logically from the present stem. Though no presents appear in Rv, the forms
girdti (Av) and gilati (B) develop exactly as expected from *g*rhg-é-ti. If \[gi-
‘to swallow’ selected one vocalization for its verbal paradigm as did /g ‘to
praise; welcome’ and \/ﬁ ‘to grow old, then a late Vedic pPp would level to the i-
vocalism of the present stem. The gir/gil- form of the stem became so standard-
ized that later Indian grammarians report an innovative intensive stem jegitya-
built to a new root \/517 (Schaefer 1994: 115-116). Also, as Lubotsky (2007: 233)
suggests, the *-nd- participles probably spread from the *Ced- to the *CeLH-
roots later in Indo-Iranian—in this case after the adoption of i-vocalism in the
Rigvedic dialect. Indeed, the only attested u-vocalism found in rv form of ‘/ﬁ
‘to swallow’ appears in the 28G.INTENS.PST.ACT.SUB]. jalgulas (1.28.1—4). This
form does not appear to belong to the dialect of Rv, however, having both u-

31 Grassmann (1873: 400—401)

32 One may well object that other text types may have different distributions of cases, but
the hymns of rRv represent the oldest material preserved and show pervasive influence on
each other. If other texts or dialects preferred i-vocalism for this noun, Vedic poets would
be unlikely to import them against the uniform i-vocalism (that may have overcome an
original *d- ~ @-ablaut) only to create an -ir- ~ -ir-alternation otherwise unattested in the
nominal system. Furthermore, because this noun is unlikely to appear in the dual with any
appreciable frequency, the only pre-consonantal zero-grades in an ablauting paradigm
would come from a subset of the oblique plurals (*-b%is, *-b%yas, *-su), an improbable
source for paradigm-wide leveling.
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vocalism and /-consonantism found nowhere else within the verbal paradigm.
Instead, jalgulas resembles the intensive -jalguliti found in the Ts. Thus, all
the forms of |/g7- ‘to swallow’ in the Rv may be explained by assuming the rRv
adopted i-vocalism throughout its verbal paradigm and that jalgulas was bor-
rowed from a different dialect which regularized u-vocalism. Note further that
jalgulas appears in a hymn of racy and popular character and recurs 4 times
as the last word of the verse-final refrain ulitkhalasutanam davéd u indra jalgu-
lah ‘you, Indra, will keep gulping down the mortar-pressed (soma drops)’ (tr.
Jamison & Brereton 2014:126-128). The striking u’s and ['s of jalgulas may have
phonetically mirrored the refrain’s first word, ulitkhala-suta- ‘mortar-pressed,
especially since the hymn generally concerns the mortar (ulitkhala-).

In the above section, I have shown that all the outcomes of the velar-initial
LH may be explained by applying a simple phonological generalization, (17),
with the modification that a given Vedic dialect selected one vocalism for all
its verbal forms. Crucially, under this analysis, all *K-initial forms show only
t-vocalism, and isolated nominal forms giri- < *q*rh,-i- and gir- < *g*fh,- no
longer act as exceptions.

3 The evidence for the rounding of *L(H) in Iranian

Having demonstrated the tendency of *LH to produce ir in rounded contexts in
Indo-Aryan, I will turn to the Iranian evidence for this same process. If labiove-
lars left traces through the rounding of syllabic liquids in Indo-Aryan, it is
necessary to show that these rounding effects occurred in the early stages of
Indo-Iranian, and to that end, we require a survey of the Iranian data to show
the convergence of phonological effects. While Iranian does not show round-
ing from inherited labiovelars, as shall be shown, it does match Indo-Aryan
in most other environments. Hiibschmann (1895: 143—150) and Gray (1902: 35—
36) recognized that *y produces u(r) in the Iranian as well as Indo-Aryan lan-
guages. More comprehensively, Bartholomae (1925) made an extensive survey
of the Iranian reflexes of PIIr. *r and *7 (now *rH), in which he observed many
instances of rounding after labials. His study, however, follows many now aban-
doned etymologies and the ‘Andreas Theory’—the discredited belief that the
Avestan manuscripts were transcribed from Pahlavi-script originals and that
the vowels were subsequently interpolated between the consonants. For these
reasons, Bartholomae struggles with the behavior of *r(H) in Avestan and else-
where. To my knowledge, Cantera (2001) first investigates both the Indo-Aryan
post-labial and pre-*u/*w rounding environments of *rH in Iranian, but he lim-
its himself to Avestan. As such, it is necessary to revisit Iranian as a whole
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with an eye towards the Indo-Aryan rounding environments. Given the breadth
of archaic and modern Iranian languages and data available, I will only sum-
marize evidence from a few Iranian languages. The following investigation,
however, will establish clear patterns of *L(H)-rounding which mirror those in
Indo-Aryan. Grammars of various languages were consulted for evidence of *L-
rounding in the environments listed in (5). This article will investigate Avestan,
Bactrian, Khotanese, Ormuri, Ossetic, Pashto, Old and Middle Persian, Sogdian-
Yaghnobi, Wakhi, and Widgha-Munji.33

31 Avestan

First, I turn to Avestan. Admittedly, it does not provide certain evidence for
rounding of syllabic *L(H). As discussed in (3), Cantera (2001) proposed that
unstressed *PLH and *LHC,w produce different vocalic outcomes from *L(H) in
unrounded environments (YAv. ar°6fa- < PIr. *(w)rHdwd- vs. OAv. dar’ga- < Plr.
*drHgd-). His arguments, however, remain controversial (de Vaan 2003: 506—
507%48; Kiimmel 2007: 276—277).3* Nevertheless, Avestan ‘u-epenthesis’ does
provide evidence for rounding of non-syllabic liquids. The sequences *ri and
*rw had the grapheme u inserted beforehand when found word-initially or
after *d or *2 (e.g., Av. *ruuan- ‘soul’ < PIr. *ruwan-, YAv. ha*ruua- ‘whole’ < PIr.
*hdarwa-; Hoffmann & Forssman 2004: 51-52). This inserted u never affected the
metrical shape of the forms and appeared consistently into Younger Avestan
as in ga¥ruuaiia- ‘to seize’ < *garBaya- < PIr. *grbaya-. This “r has been correctly
interpreted as representing a labialized [r¥] (de Vaan 2003: 561-562; Kiimmel
2014a: §2.4%%) in line with Avestan ‘-epenthesis’ (OAv. ‘i [abii:] ‘to’ < PlIr.
*ab"i).36 In contrast to i-epenthesis, which affected a wide variety of conso-

33  The languages Balochi (Geiger 1891: 409; Korn 2005: 142-148), Parachi (Morgenstierne
1929: 26—27), Sanglechi-Ishkashmi (Morgenstierne 1938: 329), and Shughni (Morgenstier-
ne 1928: 37) were also examined, but each shows a default outcome of *[ as ir, which
obscures any potential evidence of rounding effects.

34  In light of the evidence presented in this article for systematic “r-rounding through-
out Indo-Iranian, the findings of Cantera (2001) seem likely to be correct. In particular,
de Vaan’s concerns about ar°dfa- are not cogent since Hackstein (2018) has bolstered
the reconstruction *wrh.d"wd-. Even if the initial *w- had dissimilated already in PIr.
*(w)rHdwd-, the following *-w- may have been enough to round the -r-.

35 lintentionally cite the preprint here as the published version (Kiimmel 2014b) contains
only a subset of the relevant material.

36  When claiming that u-epenthesis must have occurred after Avestan ceased to be spoken,
de Vaan (2003: 561-562) seems to follow the belief that u- and i-epenthesis represented
actual epenthesis of [u] or [i] vowel into the forms. Because this article seeks to show
that rounding of *r was a property inherited from PIIr,, I subscribe to the view that u-
and i-epenthesis merely represented phonetic labialization and palatalization respec-
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nants and clusters (t, 3, d, 6, p, b, 8, n, r; nt, rm, db; Hoffmann & Forssman 2004:
52—54 & 64; de Vaan 2003: 547-560), only r underwent u-epenthesis, implying
that r was particularly susceptible to labialization above all other Avestan con-
sonants.3” These data show that at least in the environments iz and __ w,
Avestan r possessed a rounded allophone.?® The rounding of non-syllabic r
does not exactly match to the situation in Indo-Aryan, but allophonic round-
ing of rhotics is crucial to the development of syllabic rhotics, as I will show in
section 4.39

tively during the composition of the Avesta. For this reason, the traditional names ‘u-
epenthesis’ and ‘i-epenthesis’ should be used with caution, as no epenthesis may have
actually occurred. For further discussion, see Morgenstierne (1973: 47) and Kiimmel (2007:
277—278).

37  Avestan ‘u-mutation’ of *a > o only occurred between a labial consonant and a labialized
r,$,y, and A (e.g., po¥ru ‘much’ < *paru, mosu ‘soon’ < *masu, moyu- ‘magician’ < *mayu-,
vohu- ‘good’ < *wahu-; de Vaan 2003: 415—418; Kiimmel 2014a: § 2.4). De Vaan rightly argues
thatall of 7, §, y, and /2 may be expected to undergo labialization, but it is striking that only
r also undergoes u-epenthesis. It seems that the rounding of » was much more salient and
required specific marking in all positions. Of course, the Avestan script possessed specific
signs n*h and x" for the labialized outcomes of *4, implying that *4 also was very saliently
rounded. Typologically, /h/ tends to assume the features of the following vowel (Stem-
berger1993), so the presence of rounded allophones should come as no surprise.

38  Thereis also a marginal sound change of *ar > 6r° when preceded by a labial and followed
by a consonant (e.g., §8or°star- ‘creator’ < PIIr. “twy¢-tar-; de Vaan 2003: 510; Hoffmann &
Forssman 2004: 64), but many instances of non-application exist (e.g., par’na- ‘full’ < PIIr.
*prH-nd-, not *por’na-). As such, the status of PV___as a rounding environment remains
uncertain for r in synchronic Avestan.

39 It is hard to say what to do with initial #(H)rHwV- sequences. Lubotsky (1997: 144-148)
posits the PIr. outcome *CruwV- < PIE *CLHwV but admits that the Middle Iranian reflexes
of PIE hyrhs-wér-ehy- (whence Skt. urvdra ‘arable land, cf. (10a)) seem to point to PIr.
*rwara-. As such, the vocalization of OAv. uruuara- ‘plant’ remains uncertain. The stem
uruuara- must be read trisyllabic in Y.51.7, since the Vohuxg$afra Haiti$ have consistent
heptasyllabic halflines:

Y.51.7

X X X X X XX|[xx x x xx x|

daidi mi y3 gam ta$d | apasca uruuarasca |

‘Give to me, you who fashioned the cow and the waters and the plants ...’
It is impossible to decide whether uruuardsca ought to be read as “ruwards-ca or urwards-
ca. Lubotsky argues in favor of “ruwards-ca on the basis of the non-initial CrHwV- > CruwV-
seen in zruuanam < PIE *grh,-wén-m, but the development when *(H)yHw- was in initial
position may have been different. If urwards-ca is the correct syllabification, it would be
an example of PIIr. *7H being rounded to Av. [ur] before w.
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3.2 Old and Middle Persian
Unlike in Avestan, *r-rounding is found throughout Old and Middle Persian,
though OP cuneiform obscures the early situation somewhat. The OP reflexes
of Iranian *r differed from those of *ar despite both being written with {a-r>-)»
initially and (-r®-) internally. The phonemic difference between *r and *ar in
OP is confirmed by loans into Elamite and reflexes in MP: ¥y gives Elamite {ir)
and MP ir/ur whereas *ar gives Elamite <{ar) and MP ar. Kent (1950: 15-16)
prefers to reconstruct OP as having phonemic syllabic y (often transcribed in
OP as ar) < *r, and there are several reasons to believe that this *r was phonet-
ically rounded in OP. Diachronically, the reflexes of y in MP differ in rounding
environments: *y normally becomes MP ir (OP krta- > MMP kird- ‘made’, OP
*krmi- > MP kirm ‘worm’), but after labial consonants, it becomes MP ur (OP
myrta- > MP murd ‘dead’, OP prsa- > MP purs- ‘to ask’; Durkin-Meisterernst 2014:
138-139; Baghbidi 2017: 40—41).

Synchronically, the best potential evidence of r-rounding appears in the
nasal-infix present (k"-u-n-u-t-i-y» ku("nautiy 3sG.PRS.ACT.IND < PIr. *krndwti
of the verb kar- ‘do, make’ < PIE *k¥er-. Kent (1942) argues against an older

view thaty > u / __n, citing forms like {v-r-n-v-a-t-i-y ) vrnavataiy ‘he believes’

3SG.PRS.MID.IND < *(h, )wr-naw-a-tay and (k-r-n"-u-v-k-a) krnuvaka ‘stonecut-
ters’ NOM.PL < PIr. *krt-nu-ak-ah from *kart- ‘to cut, which do not show the
change. He instead prefers to take ku("nautiy’s u-vocalism by analogy to tunu-
‘to be strong’ < PIr. *tu-nd-H- and the reconstructed OP form *cunautiy ‘he
hears’ 3SG.PRS.ACT.IND < *éru-naw-ti, which he reconstructs on the basis of
YAv. surunao'ti ‘he hears’and Modern Persian sonidan ‘to hear’. Yet these Iranian
comparisons require that the nasal-present *£/-né-w-ti have been reformed to
*éru-ndw-ti in Proto-Iranian, since Vedic has the expected form srndti*° Hoff-
mann & Forssman (2004: 52) suggest the development of YAv. surunao’ only
occurred in Avestan by analogy with forms like the YAv. ppP sruta- ‘heard’, but
the Modern Persian Sonidan leaves open the possibility that *¢ru-naw-ti was an
earlier innovation. If Iranian did have rounded *r* as I suggest, both the odd
shape of PIr. *érundwti and OP ku("nautiy could be explained by mispercep-
tion by speakers of a rounded *r* caused by the *-na-w- ~*-n-u-. The effects of
the rounding cue in *Cr¥-n-u- nasal-infix presents would have further been aug-
mented by analogy with other Iranian Cu-n-u- nasal-infix presents. In this way,
the analogical account proposed by Kent and the phonological account of this
article may function together to produce the Iranian u-vocalism found in nasal-

40  The claim by Kent (1942: 80) that Sanskrit rebuilt §yndti by dissimilation of u from *$rundti
is unlikely.
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infix presents. Furthermore, the OP reflex of *krnaw-/krnu- closely mirrors not
only the change from Ved. *krnu-/krnv- > Skt. kuru-/kurv- discussed in section
2.3, but also the change from PIr. *krnaw-/kynu- > Sogd. kwn- to be discussed in
section 3.6.

The diachronic evidence of MP rounded ur reflexes of OP r after labials and
synchronic evidence of intrusive u in *-naw- presents argues strongly in favor
of OP having an allophonic rounded y* in the environments P__and __ Cu.

3.3 Ossetic

The Ossetic evidence for rounding of PIr. *r is very strong. While the uncon-
ditioned outcome of *r is Oss. er or ar, *r gave Digor ur and Iron (w)yr after
labials (e.g., D urs / I wyrs ‘stallion’ < PIr. *wrsan-, D emburd | 1 embyrd ‘gath-
ering, assembly’ < PIr. *ham-br-ta-, D urg | I wyrg ‘kidney’ < PIr. *wrdka-) and
before syllables containing u (e.g., D urz [ Iwyrz ‘fingertip’ < PIr. *fju-; Cheung
2002: 24, Kim 2005:148-152). Kim argues that D urdug / Iwyrdyg ‘upright, stand-
ing, steep’ < PIr. *rdwa-ka- < PIE *wrh,d"wi- proves that *w in the following
syllable also rounds a preceding *r, but the presence of *w preceding *r in PIE
*wrh,.d"wd- muddies the situation. Without an in-depth study into the Iranian
reflexes of PIE *wrh,d"wd- to see whether the initial *w had been deleted by
dissimilation already in PIr,, I cannot say whether the rounding of *r in Ossetic
is triggered by the following or preceding *w.# The details of Oss. rounding
are still not fully explained, as some examples of *r following labials show the
default outcome (e.g., D/I beerzond ‘high; height’ < PIr. *brjant-, D/I mary ‘bird’
< *mrga-), but this does not disprove Ossetic rounding. Digor ur and Iron (w) yr
from *r only appear in the neighborhood of labial segments, meaning that P__,
__Cyu,and perhaps ___Cyw were productive rounding environments in Proto-
Ossetic.

3.4 Ormuri

Morgenstierne (1929: 325) describes the rules governing the distribution of *r
reflexes in Ormuri as unclear, but Efimov (2011: 78-81) divides the outcomes
between u-vocalism after labials (e.g., Log. / Kan. mr- mur-#? ‘to die’ < PIr. *my-
ya-, Log. wolok / Kan. wilak ‘brought’ < PIr. “a-br-ta-ka-) and i-vocalism else-
where (e.g., Kan. dir- ‘to reap, cut’ < *dr-ya-, Log. zle, zli / Kan. zli ‘heart’ < PIr.
*frdaya-). In Efimov’s example of *rb > r in Kan. gurii ‘kid’ < PIr. *grbu(s), it is
hard to know whether the *r-rounding comes from the following *b or *u or

41 See also the discussion of Ved. @irdhvd- in section 2.2.
42 Boldface represents the transcription system of Efimov (2011) and italics, the transcription
system of Grierson (1918).
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both. The most likely explanation under my account would be that the follow-
ing u caused rounding of *r which then caused *b to be lost via dissimilation:
PIr. *grbu- [grvbu] > *gur*bu- > *gur*u- > Kan. gurii-. Ormuri might there-
fore add ___Cyu as a rounding environment along with the secure instances
of P43

3.5 Pashto

The situation in Pashto is opaque due to a regular process that lowered stressed
*{ and *i to 3 in open syllables (Cheung 20m: 199). Nevertheless, Cheung
describes how PIr. *r has several different outcomes depending on Pashto

stress, syllable structure, and i- and u-umlaut (Cheung 2011:187-188 & 196-197):

(24) In synchronically stressed, open syllables, *r > ar:
a. PIr. *mytd- > Pash. mar ‘dead’
b. PIr. *strtd- ‘thrown’ + -ay > Pash. stsray ‘tired, weary’

(25) In synchronically unstressed syllables, *r > r:
a. PIr. *jrdaya- > Pash. zra ‘heart’

(26) Inasynchronically closed syllable preceding a syllable originally contain-
ing *i, *r > ir:
a. PIr. *kymi-¢i- + -ay > Pash. ¢injdy ‘worm’

(27) Insynchronically closed syllables preceding a syllable originally contain-
ing *u, *r > ur:
a. PIr. *mygd- > Pash. mury3 [ marys | marys | marys ‘bird’
b. PIr. *prsa- > Pash. puxt- ‘to ask’
c. PIr. *prsu-ka- > Pash. puxtsy ‘rib’
d. PIr. *byjn- > Pash. (w)iga, Wan. murza ‘garlic’
e. PIr. *byja- > Pash. ugd, f. ugdd, Waz. wizd, f. wuzda ‘long’

Yet Cheung’s proposed i- and u-umlaut rules do not predict his own data.
For examples (27b), (27d), and (27e), he provides no explanation of why the

43 The traditional etymology given for the name ‘Ormur’ comes from a Pashto compound or-
mar- [ormay] ‘extinguisher of fire’ < PIr. *adr- ‘fire’ + *my- ‘to die) supposedly referring to
the Ormuri people’s fire-worship (Efimov 2011:1). The fact that this term is borrowed with
u-vocalism could mean either that Ormuri’s 7-rounding process was productive quite late
into the language’s phonology or that Pashto had a rounded *-mur- which was obscured
by the *ii > 2 lowering rule described in section 3.5.
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proto-forms should be interpreted as containing u in the syllable following *r.
For (27a), he explains the various root vowels by proposing murys < *miiryu
< *myyu < *mrgdm AccC.SG and taking the other forms from the other cases.
Such an appeal to the effects of the case endings, however, would not work for
(27b). In analyzing the data, Cheung missed a possible generalization: all of the
forms in (27) begin with a labial consonant. Under his analysis, the lowering of
stressed *7 and *i to 3 must have taken place after the after *y produced *ir and
*ur. A parsimonious solution to this data would be to say that *y became *ur
after labials and *ir elsewhere. Then, after the application of syncope rules *u
and ( were only retained in closed syllables.** The explanation using P___ does
a much better job with (27), but it unfortunately leaves ___Cyu uncertain as a
*r-rounding environment. Alternatively following Cheung’s u-umlaut solution,
*r would be rounded in ___Cyu but not necessarilyin P__.Iprefer P__ as the
correct environment, but either solution leaves Pashto with clear evidence for

*r-rounding.

3.6 Sogdian-Yaghnobi

Sogdian and Yaghnobi straightforwardly show rounding of *r as in pw(r)n-
puen-] ‘full’ < PIr. *prnd-, m(w)rt [mut-] ‘dead’ < PIr. *my-td-, and B(w)rt- [Buct-]
‘borne’ < PIr. *br-td- (Gauthiot 1913: 9o—95; Kiimmel 2006: § 4.2.4; see Gershe-
vitch 1954: 19-22, for examples). The unconditioned outcome of *r is r [9+].4°
Strikingly, Sogdian shows the same development of the nasal present to *kar-
‘to do, make’ as Old Persian: PIr. *kr-nu- > Sog. kwn- [kun-] (or [kun-]?), Yagh.
kun- alongside the past stem in Sog. krt- [ke-t-], Yagh. iktd- < *kr-td-. Gauthiot
(1913: 94—95) already suggested that the *-u- in the nasal suffix was the culprit,
saying:

44  The vacillations in (27a) could potentially be due to lowering of vowels before r in
unstressed syllables, but Cheung does not provide enough examples to be certain.

45  Sims-Williams (1984: 209—210) following Gershevitch (1954: 72) distinguishes two types
of vocalism before -r-. The outcomes of PIr. *Vr sequences were diphthongs, r [as-],
yr [is<], wr [ua+], which acted as heavy for the Sogdian rhythmic law (e.g., mry- ‘wood,
meadow’ [maavy-| < PIr. ?*marga-, zyrn ‘gold’ [ zien-] < PIr. *jarHanya-, kwrd’k- ‘shirt, tunic’
[kua-Bak-] < PIr. ?*kurat-aka-). On the other hand, the outcomes of PIr. *y were rhoticized
monophthongs, r [a+], yr [¥], wr [u], which acted as light for the Sogdian rhythmic law
(e.g., mrg- ‘bird’ [ma+y-] < PIr. *mygd-, kyrm- ‘snake’ [kim-] < PIr. *kymi-, pwrn- ‘full’ [pwn-
] < PIr. *prnd-). It is difficult to tell why mry- does not show rounding as compared to a
words like m(w)rt- ‘to die’ PST < PIr. *mytd- or mwrzk- ‘short’ < PIr. *myju-ka-, but perhaps
we simply lack attestations of the spelling *mwry-.
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Il est bien difficile de ne pas voir dans la présence du morphéme -nau-
: -nu- le point de départ de la naissance du timbre de la voyelle -u- qui
s'est substituée a -- dans la syllabe radicale; en effet le theme du participe
passé, dépourvu du morphéme -nau- : -nu-, oppose régulierement *-r-, ou
ses représentants normaux, a I'-u- du présent.

The fact that both Sogdian-Yaghnobi and Old Persian undergo this exact same
change from *kp-nu- > kun- implies that ___ Cu was indeed a rounding environ-
ment in both languages for the same reasons discussed in section 3.2.46

3.7 Bactrian

Bactrian also has clear evidence for rounding of *r. The unconditioned out-
come of *r in Bactrian was 1p [ir] (e.g., x1pdo PST stem of ‘to do’ < PIr. *krtd-, y1pA-
‘to call’ < PIr. *grda-), but after labials *r becomes op [ur] (e.g., fopdo PST stem
of ‘to bring’ < PIr. *brtd-, mopo- ‘to ask’ < PIr. *prsa-; Gholami 2009: 30-31). Here
again, the details remain to be fully worked out. For one, it seems that a follow-
ing labial stop could cause rounding, as in mdopof- ‘to receive’ < *pati-grbaya-,
which would represent an extension of the environment found elsewhere in
Indo-Iranian. Furthermore, a preceding labial does not always round the out-
come (e.g., ppyo ‘chicken; bird’ < PIr. *myrga-, uip- ‘to die’ < PIr. *my-ya-). Once
again, however, the Bactrian outcomes in op only appear near labials, which
confirms at least P___ as a rounding environment in Bactrian.

3.8 Wakhi

Morgenstierne (1938: 481) reports from his informants that the general outcome
of *r in Wakhi was ar ~er but that after p, f, and w, *r came out with a rounded
vowel (e.g., purs- ~pors- ~pars- ‘to ask’ < PIr. *prsa-, furz ‘birch’ < PIr. *brHjd-,
wurzg ‘right’ < PIr. *(w)rdwd-). This points to Wakhi having *r-rounding after
labials.

3.9 Yidgha-Munyji

Morgenstierne (1938: 97—-98) directly states that *y was rounded [i]n the neigh-
borhood oflabials’, but only provides examples of the type P___ (e.g., wury ‘wolf’
< PIr. *witka-, mur ‘died’ < PIr. my-td-, urzuy ‘straight’ < PIr. *(w)rdwd-).

46 One could argue that Sogdian borrowed kun- from Old or Middle Persian or vice versa,
since other borrowings are attested. Yet borrowing the present stem of such basic vocab-
ulary items seems very unlikely.
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TABLE 1 *r-rounding environments in Iranian

Language Environments

*Pro *rCou *rCow

Avestan v? v v
Old and Middle Persian v/ v? v'?
Ossetic v v v'?
Ormuri v v?

Pashto v v?
Sogdian-Yaghnobi v v?
Bactrian 4

Wakhi v

Yidgha-Munji v

Khotanese v

310  Khotanese

Khotanese has a wide array of reflexes for *r, namely arr, ir, il, ur, urr, ul, and ri
(Emmerick 1989: 211—212). The forms with u, however, are almost entirely lim-
ited positions after labials (e.g., muda- ‘dead’ < PIr. *my-td-, purr- ‘to overcome’
< PIr. prna-, puls- ‘to ask’ < PIr. *prsa-).

3.1 The situation in Proto-Iranian

The variety of different rounding effects across the Iranian daughter languages
indicates that there was no unitary development of rounded *r in Proto-
Iranian, but the evidence (summarized in Table 1) shows that *r was certainly
phonetically rounded after labial consonants, and probably also before sylla-
bles containing *u or *w.

While the above is far from an exhaustive survey, I believe this nontrivial
correspondence between Iranian languages (and Sanskrit) to show that Proto-
Iranian *r and *r were highly susceptible to the spreading of rounding gestures
from adjacent rounded vowels and labial consonants.#”

In my investigation of Iranian, nowhere did I find evidence of rounding
caused by labiovelars, though very few probative examples of *K*LH.C ap-

47  Itisstriking that if we were certain that PIE *wrh,d"wé- > PIr. *(w)rdwd- ‘upright’ had lost
its initial *w by dissimilation already in Proto-Iranian, several languages would have *rC,w
confirmed as a rounding environment. As noted above, this word requires future study.
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peared. Of the Iranian verbal roots which could have derivatives in *K*LH.C,
only “g*erh,- provided an example of *K*LH.C in an Old Iranian language: YAv.
a-ya'riiat (Yt13.50, 38G.PRS.PASS.SBJV) < *-g*rh,-yé-t. Because it does not show
the outcome he predicts (Xa-yriiat), Lubotsky (1997: 144'7) states that a-ya’riiat
was rebuilt by analogy to passives in *CL-yé- (e.g., x*a‘riia-, ba’riia-). On the
other hand, if labiovelars did cause rounding in Iranian, then Cantera (2001)
would predict *a-ya'riiat.*® I am inclined to take this form at face value and say
the Avestan offers no support for *K*LH.C as a rounding environment, but the
sparse evidence leaves the situation uncertain.

4 The diachrony of *LH in Proto-Indo-Iranian

In the previous sections, I have shown the environments for rounding of PIE
*L(H) both in Indo-Aryan and Iranian. The formal identity between three of
the rounding environments P and ___ C,{w, w} across both Indo-Aryan and
Iranian leaves little doubt that this rounding is an inherited feature. Yet we still
need a theoretical discussion of *L-rounding in Indo-Iranian. In the following
section, I will describe the development of PIE *LH in Indo-Iranian. Next, I
will propose several potential explanations why labiovelars rounded *7 in Indo-
Aryan.

41 The development of PIE *LH in Indo-Iranian

In the preceding discussion, most data has been presented from a bottom-
up perspective, showing that the evidence in the daughter languages supports
reconstructing rounding effects on *r in Indo-Iranian. To get a better under-
standing of the situation in Proto-Indo-Iranian, we must examine the devel-
opment of PIE “LH into Proto-Indo-Iranian and its descendants. The develop-
ment of PIE *CLC > PIIr. *CrC gives little difficulty; between consonants, PIIr.
*r does not change in Indo-Aryan and Iranian.*® Take, for example, PIE *k*r-t0-
‘done; made’ > PIIr. / PIA / PIr. *kr-td- > Ved. krtd-, Av. kar’ta-, OP (k-r-t-) krta-.
PIE “LH, on the other hand, shows more interesting behavior. Before both vow-
els and consonants, PIIr. *rH produces an anaptyctic vowel before the liquid,
as seen in (28).

48  Ttisalso possible that the palatalization of the following *-ya- blocked any rounding effects
inherited from the labiovelar, but there is no way to know.

49 When either of the consonants in PIIr. *CyC is ¥y or *w, the outcomes become somewhat
more complicated (see for instance Lubotsky 1997: 148-149 and Byrd 2015: 142-143).
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(28) Development of PIE “LH in Indo-Iranian:

Ved. dirgha-

OAv. dar’ga-, YAv.
dar’ya-

OP (d-r-g-) darga-

Khot. dara-

Oss. dary-

a. *LHC: PIE *d{f;g"6- ‘long’ > Pllr. *drHg"d- >

Ved. hiranya-
YAv. zaratiia-
OP {d-r-n-y°)
daraniya®
Khot. ysirra-

Oss. zeerin

b. *LHV: PIE *¢hlhs-en-yo- ‘gold’ > PIIr. * /%¥Hanya- >

The example (28a) shows a very interesting problem, namely that PIE
*LHC results in a superheavy syllable *Ur.C in Indo-Aryan, but a heavy syl-
lable *ar.C in Iranian. This inter-branch discrepancy in syllable weights has
never been adequately explained to my mind. Some scholars (e.g., Gamkre-
lidze & Ivanov 1995: 176-178) have sought to explain the weight discrepancy
by continuing the pre-laryngealist practice of reconstructing a ‘long resonant’
phase of Indo-European and Indo-Iranian (*RH > *R). Yet the theory of long
resonants does not in itself explain the data so much as hide the problem
behind a series of phonemes (*12 < *mH, *7i < *pH, *j < *rH, *[ < *[H) that do
not survive in any of the daughter languages. While scholars often reconstruct
unattested intermediate phonemes, the long resonants provide no explana-
tion of why long liquids and nasals behave differently (*L > *Vr but *N > *a),
why the height of epenthetic vowels before liquids differs (*L > PIA *Ur but
> PIr. *ar), why *L.C becomes superheavy *Ur.C in Indo-Aryan, but not in Ira-
nian, or why * always results in a prevocalized *Vr in all branches of Indo-
Iranian.

To achieve a proper explanation for the development of PIE *RH in Indo-
Iranian, we must propose theories which predict the specific outcomes in the
daughterlanguages. Because of the uniform appearance of the vowel before the
liquid, Kitmmel (2017: 9) and Cantera (2017: 489) propose the rule in (29). Under
a moraic approach, the prevocalization of *LH actually produced a moraic
increase (bimoraic PIE *, H,.C > trimoraic PIIr. *a,r,H,.C), a step on the way
to the trimoraic weight of PIA *U,,,.C. This moraic increase may just be a side
effect of Proto-Indo-Iranian no longer allowing syllabic liquids before laryn-
geals; the split of *L into two segments, “2 and *r, happened to increase the
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morae by one.5° One might complain that the addition of an extra mora by
(29) would be part of a ‘Duke of York’ sound change from an Iranian perspec-
tive: bimoraic PIE "L, H,.C becomes trimoraic PlIr. *3,r, H,.C becomes bimoraic
PIr. *alurlu.C again. Iranian, however, has other evidence for the deletion of coda

laryngeals from PIIr. *VrH.C- (30a) and *VNH.C- (30b) syllables.
(29) PIE*L > PIIr. *or /| __{H,V}

(30) PlI. *H>PIr. &/ VR__.C
a. Plr VrH.C > PIr. Vi.C
i.  OAw. Yartar- ‘praiser’ < PIE *g*érh,-tor- (cf. Ved. jaritdr- ‘singer’)
b. PIIr. VNH.C > PIr. VN.C
i.  YAw. tgdra- ‘darkness’ < PIE *temh,s-ro- (cf. Ved. tdmisra- ‘dark
night’; Lubotsky 2018: 1883)
ii.  OAw.var’nteé ‘chooses’ < *wrnh,-tdy (cf.Ved. vrnité ‘chooses’; Werba
20085: 700—701)
iii. YAv. vafti ‘vomits’ < *wémh,-ti (cf. Ved. vdmiti ‘vomits’; Kellens
1984:1412)

(31) *a>PIr.*a/__r

Indeed, Indo-Aryan also repairs superheavy PIIr. V,R,H,.C syllables in a differ-
ent way: with an epenthetic ; (Jamison 1988; Kiimmel 2016: 217-218). The Vedic
comparanda in (30) show that the trimoraic root syllable of PIE “g*¢é,r, h,,.tor-
was repaired to Ved. ja,.ri,.tdr->! The fact that superheavy PlIr. V, R H,.C sylla-

50  Butsee the discussion of mora-less 2 in Byrd (2016).

51  Areviewer points out the existence of apparent counterexamples showing laryngeal dele-
tion, citing Ved. pétar-/potdr- (Rv, Av), a title of one of the sacrificial priests, beside pavitdr-
(Av), both apparently from *péwh,-tor-/*pewh,-tér- ‘purifier’ (though indeed *patdr- <
*puh,-tér- with root zero-grade would be expected for a hysterokinetic *-tér-stem). These
forms show both -tar- and -tar- and both root- and suffix-accentuation, consistent with
Sanskrit’s pervasive conflation of (allegedly) amphikinetic *-tor-stems and hysterokinetic
*-tér-stems: NOM.SG pota (RV 1.94.6 [=AVP XIIL5.5], I11.5.2, 1V.9.3, VIL16.5), NOM.SG poté
(RV 1X.67.22), NOM.SG paw'td (AvS V1.199.3), NOM.PL pavitaras (AVP V1311 [an accent-
less text]). Mayrhofer (1963: 347) following Debrunner (1954: 676) tentatively explains the
unexpected pdtar-(/potdr-) as analogical to the priestly title hdtar- (< *G"éw-tor- ‘pourer’
or *ghéwh,-tor- ‘invoker’) and stotdr- ‘praiser’ (< *stéw-tor-). There are two reasons to favor
this explanation. First, the root-accented pétar- occurs in 3 of its 4 Rv attestations in verses
also containing hétar- and describing priestly titles:
— RVL94.6ab [=AVP XIIL5.5ab]:
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bles were eliminated separately in Iranian and Indo-Aryan suggests that the
constraint *“SUPERHEAVY proposed by Byrd (2015: 107-109 & 243) continued
through Proto-Indo-Iranian but was reranked higher in certain daughter
branches.

In the following, I will assume that (29) is correct, and in doing so, the
developments from PIIr. *arH.C to PIr. *ar.C fall out naturally. The laryngeal
following *r deleted without moraic preservation according to the broader Ira-
nian laryngeal deletion rule given in (30). Then before PIr. *r, *a lowers to
*a (Cantera 2001; Kiimmel 2017: 9-10), as in (31). The change of *s > *a may
represent the typologically common phenomenon where vowels lower before
rhotics.

tvdm adhvarytir utd hétasi pirviydh prasastd pota janiisa purdhitah |

‘You [=Agni] are the Adhvaryu and the primordial Hotar, the Prasastar and the Potar,

by birth the one placed in front [/Purohita].’ (tr. Jamison & Brereton 2014: 231)

- RVIV.9.3:

sd sddma pdri niyate hota mandro divistisu | utd pota ni sidati ||

‘He [=Agni] is led around his seat as the Hotar, gladdening at the rituals of day(break),

and he sits down as the Potar. (tr. Jamison & Brereton 2014: 572)

— RVVIL16.5:

tvdm agne grhdpatis t“vdm héta no adhvaré | t“vam péta visvavara prdceta yaksi vési

cavariyam ||

‘Agni, you are the houselord; you the Hotar in the rite; you the attentive Potar, o you

who grant all wishes—sacrifice and seek out a desirable reward (for us). (tr. Jamison

& Brereton 2014: 9o1)

Second, the creation of the seemingly anit pétar- from set \pi- may also parallel the
derivational ambiguity of hdtar- from anit vhu- ‘pour’ < *ghew- and set \/h_zzE ‘invoke’ <
*§ewh,-. The suffix-accented potdr-, on the other hand, appears only in RV 1x.67.22, where
it takes part in an elaborate figura etymologica at the beginning of an embedded purifica-
tion spell (RV 1X.67.22—27; Jamison & Brereton 2014: 1295-1296; Jamison 2015—: § IX.67.22).
— RVIX.67.22:

pdvamanah sé adyd nah pavitrena vicarsanih | ydh potd sd punatu nah |

‘The one who purifies himself through our filter today, the limitless one who is the

purifier, let him purify us. (tr. Jamison & Brereton 2014: 1297)

Here the suffixal accent perhaps highlights the function of potdr- as an agent noun ‘puri-
fier’ (like stotdr- ‘praiser’) and not as a priestly title.

Debrunner (1954: 675—-676) mentions other unexpected -tdr-stems to set roots (e.g.
vdnitar- vs. vdntar- ‘enjoyer’ < *wénh,-tor- both in Rv) and even unexpected -itdr-stems
to anit roots (e.g., Ved. véditar-[veditdr- vs. CSkt. vettar- ‘knower’ < *wéyd-tor-). It is clear
that the distribution of -i-insertion was already breaking down by the Vedic period. For
the *-tor- and *-tér-stems in particular, this distributional collapse may have been exac-
erbated by lautgesetzlich laryngeal deletion of Lex Schmidt-Hackstein (*CH.CC > *C.CC;
Byrd 2015: 88—95 with lit.) before vowel-initial oblique endings (e.g., DAT.SG * “péwh,-tr-ey
> *péwtrey > pdtre*; cf. * *pewh,-tr-6- > *pewtrd- > Ved. potrd- ‘the pdtar-'s cup/position’).
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In this way, the theory that PIE *LH.C > PIIr. *arH.C easily explains the facts
of Iranian, but the details of how PIA *Ur.C occurred require further discussion.
As stated above, the PIIr. reconstruction *arH.C has the advantage of being tri-
moraic like PIA *Ur.C, but no account exists for why *a should raise to *U before
*r or how *U became lengthened. Even in the extensive discussion of the dis-
tribution of Ved. CUrWV and CUrWV from PIE *CLHWV by Lubotsky (1997),
nowhere does he propose explanations for the height or weight of “COrWV
except to say that Ved. U occurs when accented. Regarding only the question
of length, he proposes that even inherited PIE *UrW lengthened under accent
to Ved. UrW, but each of his examples has complications (pp. 143-144). All of
this suggests that Lubotsky thinks the Vedic pitch accent also had a durational
component which affected only *UrW sequences, but he never explicitly states
as much. Since I know of no other Vedic examples of vowel lengthening under
pitch accent, such a phonetic motivation seems unlikely, especially because
cases of *LH.C where *C # *W show consistent Ur.C outcomes regardless of
accentuation (e.g., PIE *dlh;g"6- > Ved. dirghd-).52 Therefore, [ will discuss what
methods can be used to explain the problems of *5 raising and lengthening in
Indo-Aryan.

4.2 The ‘crossed lines’ account of PIE *LH.C > PIA *Ur.C

At first glance, the easiest way to realign the morae of *a,r,H,.C to *U,,r,.C

would be to delete the laryngeal and reassign the mora to the vowel, as shown
in (32). When the syllable-final laryngeal deletes, its mora ‘leaps over’ the inter-
vening liquid to lengthen the preceding vowel.3 Yet this simple explanation
faces several theoretical hurdles. First, any explanation which involves the
crossing of autosegmental association lines runs afoul of the Well-Formedness
Condition (33).

52 Confusing the topic yet further, inherited PIE */WLH.C/ sequences provide no insight into
this issue, as they should always be vocalized as *| WLH.C], not X[ULH.C-], yet still develop
into Ved. Ur.C (Ved. jirni- ‘blaze’ < PIE *§wrh,-ni-). Under the traditional account, PIE
*WLH.C became (pre-)PIA *WUr.C which then dissimilated to *Ur.C, but as Sihler (1977)
has shown, the Vedic metrical evidence does not generally support readings of WUr.C over
Ur.C. He interprets the dissimilation *“WUr.C > *Ur.C as predating the composition of the
Vedas, meaning there is no way to adjudicate between the traditional view (PIE *WLH.C
> PIIr. “WF:C > pre-PIA *WUr.C > P1A Ur.C) or any other view (PIE *“WLH.C > PIIr. *WarH.C
> pre-PIA *UrH.C > PIA Ur.C).

53 For the sake of argument, I assume *a raised to *U before the mora realignment, since
there is not good reason to posit an extra phoneme *3 in the history of Indo-Aryan.
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(32) PIr. pre-PIA 1 pre-PIA 11 PIA
R R R R
AY) k] - -t
SN Lsing N ZHess N A AN
B op Hop T Hopp
| ]| | ] L-t % L+
or H Ur H U r H U r

(33) Well-Formedness Condition (Goldsmith1979: 48; rev. Sandell & Byrd 2014:
34-35 & 2015: 3)
a. All segments are associated with atleast one prosodic unit. All prosodic
units are associated with at least one segment.
b. Association lines do not cross.

Szemerényi's Law (word-final fricative deletion with compensatory lengthen-
ing; e.g., pre-PIE **ph,tér-s > PIE *ph,tér; Szemerényi 1962: 12-13) might seem
to provide a parallel example of the sort of crossed line effect proscribed
by (33), but Sandell & Byrd (2014 & 2015) have cogently argued the extra-
metricality of word-final consonants may be used to explain Szemerényi's
Law better. Indeed, they correctly predict that PIE should not have ‘medial
Szemerényi’'s Law’ (**VRF.C > *VR.C), suggesting that the Indo-Aryan change
from *arH.C > *Ur.C would be better explained differently from Szemerényi’s
Law.

4.3 The ‘phonemic geminate’ account of PIE *LH.C > PIA *Ur.C

If we cannot simply reassign the laryngeal’s mora directly to the preceding
vowel as in (32), we might try proposing that *rH temporarily became a gemi-
nate *rr before degeminating with compensatory lengthening due to the San-
skrit proscription on geminate r. A schematic version of this account is shown

in (34).

(34) PIr. pre-PIA 1 pre-PIA 11 PIA
R R R R
raisin, *F].- d inati
SN i N S, N degemiaion /N
[y M M p gemination K M MU uopop
B BR | |4 Y%
ar H Ur H Un H U r

Sanskrit has an initially attractive parallel for the creation and immediate loss
of geminate *rr with compensatory lengthening, as when /r/ and /s/ in ruki
contexts delete with lengthening of the preceding vowel before r (e.g., pdtis
+ rayinam (~ *pdtir rayinam) — pdti rayinam; Kobayashi 2004: 99-100). This
external sandhi rule (/Us#r/ - [U#r]) is not a good parallel for *arH.C > *Ur.C
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precisely because the sandhi rule functions heteromorphemically and hetero-
syllabically. Since sandhi applied to synchronically derived sequences, no tem-
porary geminate r phase must have existed: the underlying s following a high
vowel would normally become r before a voiced consonant (since z and £ were
not phonemes in Sanskrit), but because a geminate r would result, the under-
lying s was instead deleted and its mora transferred to the preceding vowel. At
no point in this synchronic process did the illicit *-r r- necessarily exist. Even if
this geminate did exist at some phase in the prehistory of Sanskrit, it would
have appeared heterosyllabically. Keydana (2014: 277—-278) argues in his dis-
cussion of Szemerényi’'s Law that the explanations that analyze * *ph,tér-s as
going through an intermediate geminate phase **ph,térr fail because there is
no evidence that Proto-Indo-European ever allowed tautosyllabic geminates in
codas.

4.4 The ‘phonetic geminate’ account of PIE *LH.C > PIA *Ur.C

If, however, we set aside the idea of a phonemic geminate resulting from the
unmotivated assimilation of *U,r,H, |, > *U,r,7,],, Present Day General Amer-
ican English provides a typological parallel for phonetic gemination of coda r
and /. When English monosyllables contain a high tense vowel or diphthong
followed by a coda liquid, speakers frequently disagree whether the resulting
word is mono- or disyllabic, an effect which Lavoie & Cohn (1999) term ‘sesqui-
syllabicity’.

(35) General American English sesquisyllabicity:

VI | 1], 10 20 1], 10 20

fi/ | peer [pui] [piti] | peel [pi}] [pi:l
fu/ | lure [loi] [luti] | pool [pul] [pu:
fajl | fire [faji] [faj.i] | file [fajt] [faji]

—
——_—

]

As the examples in (35) show, underlying coda liquids may be realized as either
codas or syllabic nuclei, but coda [1] has the further effect of making tense vow-
els lax when tautosyllabic, as in [p1i] and [lo]. Walker & Proctor (2019) explain
this behavior as a result of conditioned bimoraic production of the General
American bunched or ‘molar’ [1].5* The articulation of [1] involves a constric-

54  No official symbol exists in the IPA for the bunched r. Laver (1994: 302) proposed to use the
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tion of the tongue body at the pharynx and a constriction of the tongue tip at
the palate. According to Walker & Proctor, coda [i] has the pharyngeal tongue
body constriction sequentially timed before the palatal tongue tip constric-
tion. When the [1] follows a high vowel or diphthong, which involve a palatal
tongue body constriction, the initial pharyngeal tongue body constriction of
[i] may not overlap with the preceding vowel, resulting in bimoraic coda [i].
The length of the coda [i] is only further increased when another consonant is
added (e.g., peered, lured, fired). Because English has a constraint against syl-
lables with more than three morae and because English high tense vowels and

diphthongs are phonetically bimoraic, quadrimoraic forms like [pi: are

]
repaired by making the vowel lax ([p1,1,,]) or the coda syllabic ([pi,,.1,])-5°

If the Indo-Iranian *r also involved a dorsal constriction, a similar explanation
could be used to explain the lengthening of Pllr. “arH.C > PIA *Ur.C. When PIIr.
*a raised to a short high vowel in pre-PIA, the coda *r would prevent its dorsal
gesture from overlapping the preceding high vowel and thus become phonet-
ically bimoraic. The laryngeal, now preceded by three morae and followed by
another consonant, would then be deleted by stray erasure since extrasyllab-

icity is not possible word-medially (PIIr. *3,7,H,.C > **U,r,,(H).C > *U,1,,.C;

for discussion of similar laryngeal deletions in Indo-European, see Byrd 2015:
105-123).

Yet simply following the r of an already trimoraic syllable cannot have been
sufficient to delete a laryngeal, as seen in the -is-aorists where the laryngeal is

not deleted (*/;é-terhy-s-t > *d.ta,,r,Hst > *d.ta.ritst » Ved. dtarit ‘overcome’

3SG.AOR.ACT.IND). Since the PIIr. laryngeal likely had a dorsal articulation, the
preceding bimoraic, dorsal *r could have led to a dissimilatory loss of the laryn-

character [¥], but Ball (2017) rightly argues that [¥] looks very little like the other rhotics.
Instead, Ball prefers the approximate symbol [1] with the addition of the IPA double dot
diacritic ‘because the tongue is bunched up to a central position along the tongue roof:
(3] (807).

55 In what follows, I treat morae as surface temporal increments, following Walker & Proctor
(2019: 457) when they say that ‘{m]ora assignment is computed over sequencing of sub-
segments, predicting that complex segments may be bimoraic. Thus, a coda [i] with two
sequential gestures, one dorsal and one coronal, may receive two timing units during pro-
duction, one for each gesture. If, however, the dorsal gesture is allowed to overlap with the
preceding vowel (as in car [kai]), the dorsal gesture does not provide a temporal incre-
ment or mora separate from those of the vowel. In this way, the notion of morae functions
as a convenient way of describing the phonetically observable sequencing of gestures and
the timings they impart. If the reader finds issue with this usage of ‘mora’, mentally convert
all mentions above to ‘timing units’.
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geal (*U,r,,(H).C > *U,r,,.C) not found after monomoraic *r (*d,,rH.C >
* (T Hi.C 01 *a,,7,,.iH.C). Crucially for this Indo-Aryan account (just as in
English), the extra mora of *U,r,,.C is never phonemic but merely a phonetic
effect when competing dorsal gestures in high vowels and coda liquids are not
allowed to overlap. The morae would then represent, in sequence, the dorsal
gesture of the high vowel, the dorsal gesture of the coda *r, and the coronal
gesture of the coda *r. After the laryngeal was lost, the *U,r,,.C underwent a
quantitative metathesis to *U,,7,.C, giving the Indo-Aryan outcome. This quan-
titative metathesis would result from speakers reassigning the phonetic extra
mora of the coda *r to the preceding vowel. English does not have a parallel
to the quantitative metathesis *U,r,,.C > *U,,r,.C, but this is unsurprising as
English high tense vowels are already bimoraic, a fact which precipitated the
repair of quadrimoraic *[piz,1,,] to [py1,,] or [piz,,.1,]. The whole Indo-Aryan
process is shown in (36).

(36) PIIr. pre-PIA PIA
R R R

.. \ .
SN _raising o o N
H K phonetic H H M H quantitative H H H
| | gemination | |-~ % metathesis |.-3/
r H Un (H U r

0o —x

Thus, when Indo-Aryan raised the epenthetic *a, the resulting high vowel
conditioned the phonetically bimoraic *r.56 For this analysis to work, much
depends on the Indo-Iranian *r having dorsal articulation similar to General
American English [i], which is exactly what will be argued in Section 4.7. For
the moment though, let us assume that Indo-Iranian *r had the requisite char-
acteristics to allow the lengthening shown in (36). Then the development of
PIE *dlhg"d- ‘tall’ to Ved. dirghd- and OAv. dar’ga- may be summarized in

(37)-

56  Note that under this analysis, the same lengthening of PIlr. *Ur.C > PIA *Ur.C should
occur even without a laryngeal, a theory recently explored and confirmed by Clayton
(2022).
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(37) . pre-PIA . . Ved. .
2 VAN A
o R O R O R O R
—_
\ | /N
HoEpop M Hopop M
PIE PIIr. .
IV | |
X n X X *d i l{ (Hy g" i d 1 grr/ gh a
/NN NN
O R OR (¢} R O R
—_
ANE /N
o " oo K pre-PIr. OAv.
I . - - s o
*d 1 hy gb 6- *d o r H g" 4 /\ A A A

o
ﬂ—‘t}ﬂ
o
™ ——x
P—r—=

—~
T 4+ T

<

]

S —
— r

o —x

4.5 The rounding environments of PIIr. *rH

We still require an account of why the vowels produced before *r rounded in
labial environments. The crucial phonological insight to explaining this phe-
nomenon in Indo-Iranian is the fact that PIIr. *y was phonetically rounded in
the environments discussed above:

(38) Indo-Iranian *r rounding:

[*r/ - [*rw] {{igv{}ﬁ}

This phonological rule continued to function not only into Indo-Aryan and
Iranian but even later if OP ar and Ved. y really represented [r] ~ [r*]. The
conditioned rounding cue associated with following *» would then be associ-
ated with a preceding anaptyctic vowel by speakers. Operstein (2010: 77-81)
gives several examples of anaptyptic vowels developing from syllabic conso-
nants which borrow the secondary articulation from adjacent segments. She
provides examples from the Pacific Northwest language Quileute, which shows
anaptyctic [v] after labio-uvulars (e.g., /q*¥/ [q¥o1] ‘doorknob; shirt’), and from
Tashlhiyt Berber, which shows anaptyctic [v] near /u/ (e.g.,, /jugl/ [jugol] he
hung’). Looking at the examples of Quileute and Tashlhiyt Berber, one might
object that a preceding labial or following *u or *w could have rounded the
anaptyctic vowel without first rounding the *r. Fortunately, Indo-Iranian gives
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several other examples of anaptyxis, none of which shows rounding effects.
Most relevantly, the vocalization of laryngeals produced a high vowel, ;, in San-
skrit just as *r did, but the vocalized laryngeals never show rounding of the
anaptyctic vowel (e.g,, Ved. pitdr- ‘father’ < PIE “ph,tér-, not *putdr-; Lubotsky
2018: 1882-1883). Likewise, *N(H) comes out as *a in Indo-Iranian even in the
rounding environments reconstructed for * (e.g., Ved. pirvajavari- ‘born of old’
F < PIE “prh,-wo-gnh;-wer-ih,-, not *pirvajivvari).5” Because anaptyctic vowels
before other segments do not show variable roundedness, it stands to reason
that some particular property of *r played a role. Therefore, I propose that the
lip rounding of a preceding labial or following *w/*u spread to the *r and then
to its anaptyctic vowel. These two effects are shown in (39) and (40), respec-
tively.

(39) [*r/ > ["] [ {BK"}__

[+rnd] [+rnd] [+rnd]
| _— [ —— IS
*P L *PrV *PoW ¥

(40) ['r/ > ['r] ] __Co{w u}

[+rnd] [+rnd] [+rnd]
| —_ -7 > __-===71
*LC w *"CY w VW CV w

57  There is some evidence that the development of *NVHC in Indo-Iranian was not uniform.
The outcomes *nHC and *mHC have traditionally been unified in the single outcome *a
(Wackernagel 1896: 14-17; Forssman 1986; Hoffmann & Forssman 2004: 70). Kobayashi
(2004: 95—97), however, follows the view that *mHC becomes am in Vedic, unlike *pHC
>a:

— *kremhy- > Ved. srami- ‘be weary’: ramyati < *kriph,-yé-ti, $rantd- < *kriphy-t6-

*temh,- > Ved. ytam'- ‘faint’: tdmyati (B) < *tmh,-yé-ti, tantd- (B) < *tmh,-td-
— *kremh- > Ved. Ykram®- ‘stride’: krantd- < *kriph,-td-, krantvd (B) < *krmph,-tw-éh,
- “wemhy- > Ved. yvam®* ‘vomit’: vantd- (B) < *wmhy-to-

> YAv. Vvam- ‘vomit’: ®vantim < *wmhy-ti-m

Kobayashi postulates the following account for the differing outcomes of *r and *m in
PIIr.: *V epenthesized a vowel before it, [*VNV]. For *5, the nasalization cue became rein-
terpreted as part of the vowel, leading to the loss of the nasal stop and resulting in *V. *V/
was then denasalized to a (cf. Greek *NV > a). For *m, however, the lip rounding cue was
perceptible enough to require a labial segment to motivate it, and so *m remained. Thus,
*nHC > *VnHC > *VHC > *aC, but *mHC > *VmHC > *amC. Crucially, however, it is the
phonetics of the labial *m segment that causes the differing outcome, not the phonetics
of the other adjacent segments. Yet, the change *VmHC > *amC, with the laryngeal com-
pensatorily lengthening the vowel at a distance over the intervening m, would run afoul
of the same crossed lines and phonemic geminate issues mentioned in Sections 4.2—4.3.
Overall, the lautgesetzlich Vedic outcome of *mHC remains problematic.
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In the data presented for Indo-Aryan and Iranian, it is striking that round-
ing from a preceding labial functions across the board, while rounding from a
following *w/u functions less consistently. A possible explanation is shown in
(40), where the spread of lip rounding passes through any intervening conso-
nants, phonetically rounding them in the process. Depending on the particular
phase of PIIr. developing into its daughters, the ability of particular interven-
ing consonants to be rounded may vary.5® Contrast this with (39), where, at any
phase, the lip rounding need only travel to the immediately adjacent *r without
passing through any other segments which could potentially block the effect.
As such, the model of roundedness feature spreading predicts the stability of
P__ and the instability of ___Cy{w, u} as rounding environments. Under this

view, the development of PIE *plh;-nd- into Ved. purnd- ‘full’ proceeds as in
(41).

( 41 ) pre-PIIr. PIIr. pre-PIA Ved.

o o o o o o o o
/NN N /\ N /\ N /\

O R OR o R O R - o R O R — (0] R O R
AN /N A /N

uou | op uopop | op HoHopop | p uopop | op
L L] I L+ ||
*p ™ H n 6- ¥p oY ™ H n 4 *pou ™ (H) n 4 p ur W n 4

4.6 The development of PIE *K*LH.C- > Ved. Kur.C-

With the analysis of the development of *LH described above, the retention of
the effects of labiovelars has yet to be explained. There are three main hypothe-
ses, (42), about how labiovelars could be preserved into Vedic such that PIE
*K¥LH.C- > Ved. Kur.C- but PIE *K¥L.HV- > Ved. Ki.rV-.

(42) Hypotheses for retention of rounding in *K*LH.C-:
a. *r split into two phonemes, *r and *7*, in Proto-Indo-Iranian
b. *H split into two phonemes, *H and *H", in Proto-Indo-Iranian
c. Before *arH],, “*K* did not merge with *K until Proto-Indo-Aryan

All of the hypotheses in (42) work by trying to find somewhere to attach
the phonemic [+labial] feature so that it may continue rounding *r. Perhaps

58 A system like Revised Articulatory Theory of Halle, Vaux, & Wolfe (2000) could pro-
duce this analysis. Under their system, the visibility of features to phonological rules
may change from generation to generation. An intervening segment may block or permit
feature spreading depending on whether a speaker perceives that segment as requiring
specification in a given feature.
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the simplest of these is Hypothesis (42a). Yet the notion that Proto-Indo-
Iranian would gain a short-lived *y* phoneme which then became phonetic
in all the daughter languages is not a parsimonious solution. Furthermore,
phonemic labiality contrasts in rhotics are in themselves uncommon. Look-
ing at rhotics using the cross-linguistic database of phonological inventories
PHOIBLE (Moran & McCloy 2019), a clear trend emerges. In the languages
which contrast coronal rhotics with their rounded variants, /r*/ appeared 17
times, /{¥/ 10 times, and /c%/ 4 times. Each of these languages, however, also
has a full series of contrastive labialized coronal stops (/t*/, /d*/, etc.). Since
no archaic Indo-Iranian language contrasts rounded and unrounded coronal
stops, proposing a labiality contrast in coronal rhotics seems typologically
implausible. On the other hand, the dorsal rhotic /g"/ occurs in 20 languages,
but in 12 of them, it appears as part of series of labialized dorsals.> The poten-
tial for a dorsal place of articulation of PIIr. *r will become important in section
4.7. For the purposes of Hypothesis (42a), however, I see no reason to pro-
pose that Indo-Iranian lost its velar-labiovelar contrast while transferring it to
a marginal phoneme **. In particular, it is unclear why *y would not become
*% in open syllables as well (PIE *g*rh,-éh; > *gr*.HdH > *gurd instead of gira
‘praise’ INS.SG).

Another segment which could become the anchor for a [+labial] feature is
the labialized laryngeal *H* of Hypothesis (42b). Indeed, others have proposed
that Proto-Indo-Iranian had the contrast between *H and *H" before. Khosh-
sirat & Byrd (2018) and Khoshsirat (2018) argue that the Gilaki causative in -bé-
and the Vedic causative in -apaya- could go back to the sequence PIE *-0H-éye-
> pre-PIIr. *-oH"éye- > PIIr. *-aHYdya- *|-a:méja-|/ > Ved. -apdya-, Gil. -bé-. In
support of their proposal, they provide a possible typological parallel for *H >
*H" [ o__, inwhich *-¢He# produces Ved. -au (PIE *deddhs-e > Ved. daddu ‘gave’
3SG.PRF.ACT.IND; Jasanoff 2003: 61-62). For Khoshsirat & Byrd’s argument to
work, the *H* must have become phonemic in Proto-Indo-Iranian when *o lost
its [+round] feature when it became *a. The reconstruction of a phonemic PIIr.
*H» would provide perhaps the most elegant solution to PIE *K¥LH.C- > Ved.
Kur.C-.When PIE “K¥LH appeared in a closed syllable, *K*LH.C-, the tautosyl-
labic laryngeal would labialized by the preceding phonetically rounded ** and
then provide a new anchor for the [+round] feature.6® On the other hand, when

59  When taking the data from PHOIBLE, I collapsed entries for different dialects of the same
language in an attempt to get a more representative count.

60  For this hypothesis, I see no way of determining whether the creation of phonemic *H*
occurred chronologically before or after *r > ar. If it occurred after, rounding would have
to spread through the intervening *s to *r and then to *H. If it occurred before, then the
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TABLE 2 *K¥LH development according to (42b)

*K¥LH.C- > *K“rH.C- [*K¥r*H".C-] > *KorH.C-[*Kor*H".C-] > *Kur.C-
*KYLHV- > *K*rHV-[*K¥r*.HV-] > *Kor.HV-[*Kor.HV-] > *KirV-

*K¥LH appeared in an open syllable, *K*L.HV-, the *H would not be rounded
and the [+round] feature would be lost.

While the previous proposal does get the distribution very nicely, it encoun-
ters two drawbacks. First, the labialization of *H would only occur tautosyllabi-
cally after *y*, but heterosyllabically after *o (PIE *-0.Hé.ye- > PIlr. *-a.H*d.ya-).
Secondly, there is much to be worked out in Khoshsirat & Byrd’s account of the
causatives in *-aH"dya-, which leaves the support for phonemic PIIr. “H* uncer-
tain. Neither drawback kills Hypothesis (42b), but further investigation of PIIr.
*H is required.

Finally, Hypothesis (42c¢) simply allows labiovelars to stick around in one
very limited environment. Fortson (2010: 212) has already proposed this idea:

Particularly interesting are words like guri- ‘heavy’ < *g*rh,-u-, where
the labialization that induced the u-quality was that of the preceding
labiovelar. In other words, at the time of the split of *yH or its immedi-
ate descendant into ir and ur, which happened only in Indic (Iranian has a
different outcome), the labiovelars were still distinct from the plain velars
in at least this environment.

The preceding discussion has shown that guri- is not a reliable witness of its
labiovelar (section 2.3), yet Fortson’s suggestion about the conditioned reten-
tion of labiovelars is a good one. Since *y must have been phonetically rounded
in labial environments already in Proto-Indo-Iranian, the roundedness of the
[*r"] could have served to ‘reinforce’ the labiality of the labiovelars after they
disappeared in other environments. Indeed, there is a parallel type of retention
found elsewhere in Indo-European. In Luvo-Lycian, the palatal velars collapse
together with the plain velars except when followed by a fronting environment
(Melchert 2012). The examples are mirrored: Luvo-Lycian marginally preserves
palatovelars in a centum language while Sanskrit marginally preserves labiove-
lars in a satam language, but conversely the palatovelars collapse with the plain

diphthongization would need to occur in front of both *H and *H™. Since neither of these
two situations seems particularly problematic, the matter remains unsettled.
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velars in the other Anatolian languages just as the labiovelars collapse with the
plain velars in Iranian. Philologically, the remnant labiovelars of Indo-Aryan
would have escaped detection because they left traces in the vocalism of *LH,
while remnant Luvo-Lycian palatovelars appeared as alterations to the conso-
nants themselves.5!

If adopting the conditioned labiovelar retention theory, the question
remains why they would only be retained in closed *K¥LH.C- syllables. A pos-
sible solution comes from gestural overlap. Onset consonants are known to
have heavy gestural overlap with their nuclear vowels (Browman & Goldstein
1988: 98); in the case of labiovelars, this means the lip rounding gesture of
the labiovelar ‘spills over’ into the following *-ar- sequence. Indo-European
has another example where different levels of gestural overlap cause different
featural outcomes in vowels. Specifically, Vine (2002: 293—295) proposes that
Eichner’s Law, the observation that *4, and *#; fail to color long *¢, resulted
from a failure of the laryngeal coloring gestures to overlap the *é completely.52
In a similar way, it is possible that the labiovelar’s lip rounding gesture failed to
overlap an open *K*ar.H- syllable fully. In closed syllables like *K*arH.C-, how-
ever, each of the three morae would be commensurately shorter as also found
in Hungarian, where the initial vowel of VCC rimes shows the shortest dura-
tion of any syllable shape (Cohn 2003: 85-87). In Indo-Iranian, the inherited
labiovelar would only be reinforced when its lip rounding gesture fully covered
not only the intervening *s but the following *r.

A second, more promising approach to the conditioned labiovelar retention
theory appears in the typology of coda liquids. Gick et al. (2006) conducted
an articulatory survey of liquids using ultrasound to map the timings of labial,
coronal, and dorsal gestures, and they found that all languages surveyed (West-
ern Canadian English, Quebec French, Serbo-Croatian, Korean, Beijing Man-
darin, and Squamish Salish) showed dorsal constriction in coda liquids regard-
less of the liquids’ phonemic velarity or palatality. Furthermore, the dorsal ges-

61 Iwouldlike to clarify that I do not think the labiovelars were preserved in all other environ-
ments. Parsimony suggests that before palatalizing environments *K and *K* had already
merged in Indo-Iranian. It is conceivable that labiovelars were also preserved in other
rounding environments, namely before *-u- and *-w-, but that no difference was shown in
the already round vowel.

62  The formulation of Eichner’s Law is confusing in terms of the gestural explanation. As an
artifact of the history of its discovery, the law is stated negatively: laryngeal coloring fails
to affect *e. From the perspective of the gestural overlap explanation, it would be better to
formulate the rule inversely: laryngeals only succeed at coloring in a limited environment,
namely when *e is short. Thinking of Eichner’s observation in this way may be useful for
considering the situation in Vedic.
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TABLE 3 *K¥LH development according to (42c)

*K¥LH.C- > *K“rH.C-[*K*r*H.C-] > *K“or(H).C-[*K*o*r¥(H).C-] > *Kur.C-
*K¥LHV- > *K*rHV-[*K*y*HV-] > *KorV-[*Ka.rV-] > *KirV-

tures of the coda liquids frequently occur before the coronal gestures. In onset
liquids by contrast, not all languages showed dorsal gestures, and those dorsal
gestures that did occur were not significantly before or after the coronal ges-
tures. Assuming that Indo-Iranian behaved similarly and had a dorsal gesture
associated with coda *r but not with onset *r, the preservations of the labiove-
lar rounding gesture could stem from differing syllabifications. Before another
consonant, the leading dorsal gesture of coda *r in *Kar(H).C- would allow the
rounding gesture to spread over the entire nucleus of the syllable, preserving
the rounding until Indo-Aryan. Before a vowel, the onset laryngeal could have
been deleted early, resulting in the *r resyllabifying into the onset and losing
its dorsal gesture. The presence of the dorsal gesture in coda *r would play a
crucial role in retaining the rounding gesture, as schematized in Table 3.

Following the discussion above, I am inclined to support Hypothesis (42c)
since it has anice typological parallel in Luvo-Lycian. Furthermore the next sec-
tion will show that there is good reason to believe that Vedic coda and syllabic
rhotics had dorsal articulation. While Hypothesis (42b) works very elegantly
by providing a new rounded phoneme, *H", to take up the standard from the
disappearing labiovelars, the existence of *H* remains highly speculative. Yet
two plausible explanations for PIE *K¥LH.C- > Ved. Kur.C- definitely provide
sufficient theoretical support for the Vedic data itself.

4.7 The phonological character of PIIr. *r
Throughout the preceding discussion, I have been using the traditional symbol
*r to represent all the rhotics in the Indo-Iranian languages, but it is implausi-
ble to assume that *r represented the apical trill [r] of the IPA throughout the
development of Indo-Iranian. I shall remain agnostic about when the PIE *r
gained the retroflex /1/ articulation assumed by Ryan (2017) among others. As
discussed above, the presence of a dorsal gesture would be sufficient for Indo-
Iranian coda *r to serve as a host for a lip rounding gesture in Indo-Iranian and
to cause lengthening of a preceding high vowel in Indo-Aryan. Fortunately, the
native Sanskrit grammatical tradition provides evidence for the presence of a
dorsal gesture. The earliest grammarians describe Vedic 7 not as retroflex but as
Jihva-maliya ‘produced at the root of the tongue’ (e.g., Rgveda-Pratisakhya 1.41;
Vajasaneyi-Pratisakhya 1.65) and as using the jaws and with the tongue tip near
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the upper back gums (Taittiriya-Pratisakhya 2.18; Deshpande 1979: 282; Hock
1991: 124-128).6% On the other hand, the Pratisakhyas describe consonantal r
as having a (post)dental place of articulation different from syllabic ;’s velar
articulation, another comparable feature to English phonology. Walker & Proc-
tor (2019: 6-9) note that, while General American English coda liquids have
their dorsal tongue body constriction sequenced before their palatal tongue tip
constriction, onset rhotics reach the pharyngeal and palatal constrictions syn-
chronously and onset laterals have the palatal constriction first (which agrees
with the findings of Gick et al. 2006). Thus, the differing characterizations
of the Sanskrit syllabic and consonantal liquids might represent the gram-
marians prioritizing whichever articulatory gesture came sequentially first: for
consonantal liquids, which would be most commonly described in onsets, the
(post)dental target would be reached first, but for syllabic liquids, which would
behave more like coda liquids, the dorsal target would be reached first. The

63  The most explicit discussion of the Pratisakhyas’ frequent and unexpected description
of y and [ as ‘velar’ comes from Hock (1992), who explains away this issue as an acci-
dent of evolving phonetic theory. Several of the Pratisakhyas describe r as equivalent to
the postdental or alveolar r surrounded by two quarter-moraic a vowels (r = ® = [°r°]
= $+5+7%). Hock proposes that, in the earlier phonetic tradition (represented by the
Taittirtya-Pratisakhya), the a vowel would be considered velar by default since it lacked
labial, dental, retroflex, or palatal coloring. He then describes the rise of a new ‘glottalic
theory’ (forinstance, in the Rgveda-Pratisakhya),in which a, 4, and s were recategorized as
glottal. Because of the phonetic descriptions of their surrounding a vowels, r and { received
a velar classification that went unamended when a was reclassified as glottal.

Yet Hock admits the speculative nature of his account, as no treatise preserves the
alleged diachronic stage in which a is classified as velar. Furthermore, it seems plausible
to me that the surrounding quarter-moraic a vowels described in the treatises could be
transitional vocoids perceived on the way to the rhotic articulatory targets. Indeed, the
Taittirtya-Pratisakhya 2.8 describes f as articulated with the jaws close together and the
tongue tip near the upper back gums ( jihvagram ... barsvesipasamharati), which sounds
like a rhotic approximant, not an occlusive, meaning the rhotic target could serve as
the syllabic nucleus and not as a consonant as Hock seems to prefer. Also, the Rgveda-
Pratisakhya 14.38 (& 46) proscribes labial (or palatal) pronunciations of the quarter-
moraic vowels surrounding 7, which shows that 7 could be labialized (and palatalized)
in the relevant contexts (as this paper has demonstrated as an Indo-Iranian-wide fea-
ture). The fact that the Rgveda-Pratisakhya explicitly prohibits these coarticulations may
indicate that the %< [°r°] pronunciation of the treatises was overly mathematical and ide-
alized. Indeed, Whitney (1862: i. 37.) doubts the entire notion of %4, saying ‘The Titt. Pr.
does not, any more than the Rik Pr. in the earlier and more genuine part of its text, take
any notice of the presence of heterogeneous elements in the 7 and { vowels’. The phonetic
comparison by Allen (1953: 62) of ¢ [r°] to Av. ara < PIIr. *r may just be a coincidental
attempt by Sassanid scribes to represent Av. r in a new alphabet adapted from Pahlavi,
which had only consonantal r.
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ability of the Sanskrit grammarians to provide minute phonetic detail has pre-
viously been noted by Catford (2001:181-183), who also claims that Sanskrit had
a dorsal r, though he prefers to reconstruct an English-like [1]. My account does

not require [i] for the Indo-Aryan phonological processes under discussion,
only the typologically common inclusion of a dorsal gesture in coda liquids.

5 Conclusions

In the preceding discussion, I have laid out evidence the Indo-Iranian reflexes
of PIE *L(H) undergo phonetic coarticulation of lip rounding gestures from
nearby labial segments. This behavior shows itself not only in the oldest daugh-
ter languages, but extends well into the middle and modern languages. The
widespread appearance of this rounding behavior allows us to reconstruct
the rounding environments P__ and ___Cy{u, w} to Proto-Indo-Iranian and
helps to describe the likely phonetics of PIIr. *r/*r. Among these phonological
explanations, the environment of Vedic labiovelar traces was further narrowed
and clarified, providing insight into the phonological processes of early Indo-
Iranian. The finding that Indo-Aryan shows limited reflexes of all three velar
series casts further doubt on the use of centum-satam distinction as a phyloge-
netically probative category as in Kortlandt (2017).64
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64  Even without the testimony of languages which show evidence of three-way velar con-
trast, I do not understand how centum-satom can be used as a trait for phylogenetic
inference. For instance, if one reconstructs satamization, the merger of *K and *K*, as an
innovation that defines a clade (approx. Thraco-Armeno-Daco-Albano-Balto-Slavo-Indo-
Iranian), then the other remaining Indo-European branches must independently undergo
centumization as they branch off at higher nodes. Each of these individually centumizing
higher clades (Anatolian, Tocharian, Italo-Celtic, and Germanic) represents undesirable
homoplastic innovations. What's worse, traces of the three way distinction of the velars
appear both in the centum languages (Anatolian) and the satam languages (Armenian,
Albanian, and Indo-Aryan).
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