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Abstract: The present paper deals with Bartholomae’s Law in Indo-Iranian languages. After a new examina-
tion of the data, it concludes that in the case of Bartholomae’s Law, there is no assumed ‘transfer of aspira-
tion’ or any other similar process but that the attested plosives are the result of a process of plosivization of
the original Indo-Iranian voiced fricatives A (< IE *D"). Thus, the process described by Bartholomae is not
an exception in developing of plosive clusters but a regular process affecting the original fricatives, plosives
in the outcome clusters being of secondary origin.
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1. On Bartholomae’s Law in general

Observing the development of the Indo-European clusters formed by two obstruents
into Indo-Iranian,! we see that the typical assimilation process affecting these clusters is
regressive in its orientation, the left* standing obstruent being assimilated both in voice
and aspiration to the right standing obstruent. However, the clusters formed by the left
IE voiced aspirate *D’ and a voiceless plosive on the right are remarkable exceptions
since they are subject to the assimilation process of a progressive orientation where the
right unaspirated voiceless plosive becomes voiced in both Indo-Iranian branches and also
aspirated in Indic, the process described by Bartholomae’s Law.’ In Iranian, even the

! Though some authors consider the Law to be operating already in IE (cf. Kurytowicz 1935: 50-51;
Lubotsky 2018: 1879), we support the idea that the Law is exclusively Indo-Iranian (e.g., Szemerényi 1990:
107; Hoffmann & Forsmann 1996: 95-96). Noteworthy is that the possible validity of Bartholomae’s Law for
Germanic was examined in recent years, especially by Gortzen (1998: 444-448) and Hill (2003: 218-220).

2 The terms left and right are here used purely conventionally to describe both an earlier (left) and later
(right) pronounced element.

3 Named after Christian Bartholomae, who described the mechanism first (for details and history of the
law, see below).
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right sibilant become voiced as well (the question of original aspiration of both types of
right obstruents in Common Indo-Iranian will be also discussed).

NB: For simplicity, we use the traditional IE triad *7 — *D — *D" (used since Lehmann 1952)
as purely algebraic symbols, without any attempt to attach any phonetic values to them, as we
are willing to refuse to use any of many alternative models (‘glottalic’, ‘ejective’ etc.). What
is remarkable both *7" and *D behave in the examined clusters in the same way, with the same
outcomes, unlike *D"; hence, the unique symbol 7/D will be used in formulae.

Our analysis will focus only on clusters formed by the right-standing *#- and *s/5-*
(‘Bartholomaean clusters’) since these are generally the most common both in derivative
and inflective morphs; the examples we will use are those of the verbal derivation and
inflexion since securely attested and synchronically productive.

Analogical clusters formed by a right standing *d"-, though not strictly Bartholomae-
an,’ will be examined as well since they represent the functional background for the
above-mentioned Bartholomaean clusters; hence, the clusters we will examine are:

i. formed by an IE left obstruent (*7/D,° *D");

ii. followed by a right obstruent: *#-, *d"-, *s/s-).

There are six possible combinations, including either Bartholomaean or non-Bartholo-
maean clusters: *7/D + *t/d"/s and *D" + *t/d'/s.

2. Bartholomae’s Law in Indo-Iranian

As we wrote above, Bartholomae’s law is well attested as a synchronic process in
both Old Indic and Iranian (Avestan). However, the two branches differ in the number
of clusters affected by the process and the outcomes.

NB: Old Persian does not have any attested ‘Bartholomaean outcomes’, the cluster *D"t has
only a non-Bartholomaean regressive outcome 77 (cf. OP ppp. basta- derived from the Vband-
‘bind’ cf. LIV? 75-76; Cheung 2007: 4-6; Brust 2018: 265; ppp. gasta- from gant- ‘stink’;
cf. Cheung 2007: 103-104; Brust 2018: 177-178), the cluster *D'S has no known outcomes
either Bartholomaean or not. In Old Persian attested clusters *7/Dd" and *D"d" are naturally
not subject to Bartholomae’s Law, resulting from the (expected) regular regressive process (cf.
OP adv. azda if from *\/adh-; cf. LIV? 222; Lipp 2009b: 87; Cheung 2007: 153; Brust 2018:
132-133).

The differences between the two branches are as follows:

* Both sibilants are just positional (according to the ruki-rule/Pedersen’s Law) variants of a single sibilant.

° Non-Bartholomaean clusters with *d"- are subject to regressive assimilation but share outcomes with the
Bartholomaean *f- clusters, as shown below.

¢ OIA voiceless aspirates never enter the clusters in the left position, being always separated from the
right obstruents by an inserted vowel (cf. Sef¢ik 2012).
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In Indic, only clusters resulting from *D't were affected (marked bold). The clusters
D's have, unlike in Avestan, newly created regressive non-Bartholomaean outcomes
(marked cursive):’

Table 1
OIA *t- *s- *d'-
-*T/D Tt Ts Dd"
-kDh Dd" Ts Dd"

On the contrary, Bartholomae’s Law affects two types of clusters (marked bold) in
Avestan: *D"t and *D"s (see the table with the analogous non-Bartholomaean clusters):®

Table 2
Av. t- s- d'-
-*T/D Ot (®)s Dd
-kDh Ad Az Dd

However, Avestan also exhibits a large number of analogous regressive outcomes
besides the regular Bartholomaen (7t and 75 instead of Ad and 4z); parallelism, on the
contrary, is entirely unknown in Indic, which always has only one type of output.’

Another essential difference between the two branches is the one affecting the location
of the left plosive: in Iranian, the left peripheral (velar or labial) plosive is fricativized
before *#- but in Old Indic, the plosive is preserved. In Iranian, the left central (dental
or originally palatovelar) plosive is sibilantized; in Old Indic, only palatovelars are real-
ized as sibilants (as in other satam-languages).

For the reconstructed Common Indo-Iranian state, we assume that:

i. there was an original IE triad *7, *D, *D",'0 attested still later as a triad in Indic

and with its third member neutralized on D in Iranian; however, Bartholomae’s
Law shows that Indo-Iranian had this triad still preserved (and probably accompa-
nied by a newly created *7") and the fusion of both voiced classes is a secondary
and later feature of Iranian; The old Indo-European triad *7, *D, *D" was still
retained in Indo-Iranian regarding the number of opposition members, plus the
addition of the newly formed Indo-Iranian *7". However, for IE *D’, we assume
a different phonetic value in Indo-Iranian, namely *4, as shown below. Later, in
Iranian, IE *D and *D" merged into a single syllable (Ir. *D), and *T" became
a spirant (Ir. *@). In Indo-Iranian, on the other hand, the phonemic status of IE

7 For the given clusters and their OIA outcomes, see Appendix I.

8 For the given clusters and their Avestan outcomes, see Appendix IL

® Here, we are setting aside unique outcomes of the root Vdha- ‘put’ as: pr. imp. dhattd(na), impf.
dadhattam, etc., areexceptions in otherwise regular OIA developments.

10 These symbols are used purely algebraically and used here only to distinguish between three modal
classes.
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*D" was reshaped to complement the new Indo-Iranian *7" as a new fourth mem-
ber in a system of oppositions based on voicing and aspiration.

ii. Iranian 4z from IE *D"s represents an older state of arts; Indic outcome 75 for the
same input is a later levelling according to the regressive neutralization (similar
neutralization of Bartholomaean clusters appears in Iranian as well as variants to
the Bartholomaean development); hence both clusters *D't and *D's were subject
to Bartholomae’s Law.

Table 3

Inlr t- s- dh-
-T/D Tt Ts Dd"
-Db Dd" Dz Dd"

NB: For simplicity, we leave the question of the fricativization of the left plosives (of the

dental and old palatovelars series) aside at this moment, just stating that:

i. the development of dentals was already the Late Indo-European and Indic state of arts (with
the left dental plosive) is a secondary archaization, not an older state of arts;

ii. the development of palatovelars was already common for all satom-languages.

3. Previously used models of Bartholomae’s Law

As noted above, the progressive direction of Bartholomae’s Law goes contrary to the
prevailing tendency of Indo-European (and Aryan as well) clusters to be assimilated in
a regressive manner (note that the outcomes of the Law are often later analogically
levelled on ‘regular’ regressive outcomes — regularly in Indic for clusters *DS to point
out a very remarkable example, however very often analogical regressive outcomes are
present in Avestan beside regular progressive outcomes, according to Bartholomae’s Law).!!

The law was first described by Bartholomae (1882), who later returned to it many
times (Bartholomae 1883: 48; Bartholomae 1885: 206; Bartholomae 1895-1901: 21-23),
and the law was repeatedly investigated, revalued and remodelled since. For further ref-
erences to older literature, see especially Collinge 1985: 7-11 and Mayrhofer 1986: 115-
-118; Szemerényi 1990: 106-109; Mayrhofer 2004: 46).

Bartholomae stated that the result of the concatenation of any left voiced aspirated
obstruent and any right voiceless unaspirated obstruent would be a cluster of a voiced
and a voiced aspirated obstruent (including aspirated sibilant), schematically: *D'T >
*DD" *DtS > *DZ" His description only observes the inputs and outputs; there is no
detailed process model.

Other authors proposed different models:

1. Anderson (1970: 388) assumes two phases: in the first, a cluster of two voiced

aspirated plosives are created, and the second phase is a deaspiration of the first
plosive (D'"T > D"D"> DD"),

' Cf. IE s > OIA 15, Av. 0s; IE d's > OIA 15, Av. 0z; IE Ks > OIA ks, Av. 05; IE g's > OIA ks, Av. 0%,
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ii. the deaspiration as a second step of the whole process is accepted by Schindler
(1976), who assumes that an obstruent becomes aspirated (and inherently voiced)
after a voiced aspirate, though other authors assume that Indian aspirates are of
biphonematic nature (cf. Ejerhed 1981);

iii. Sag (1974: 593) states there is a paradox: Bartholomae’s law (and subsequent
deaspiration) should, according to him, precede Grassmann’s Law in case of bhot-
sya- but Grassman’s Law should precede Bartholomae’s Law in case of buddha-
(also cf. Sag 1976);

iv. Mey (1972) forms a complex of processes, where a deaspiration with a subsequent
devoicing before an obstruent goes through a series of shifts of inter-exclusive
operations;

v. D. G. Miller (1977) assumes the influence of the root structure on the process,
considering the voicing process as a primary trajectory, followed by the aspiration
as a later process;

vi. Lombardi (1991: 140) tries to explain the unexpected voicing of the right obstru-

ent and the transfer of aspiration to it as ‘spreading of the entire Laryngeal node’,

i.e., by aspiration of the whole cluster;

.Kobayashi (2004: 117-125) speaks about the ‘aspiration throw-back’, using the

instrumentality of the Optimality theory and following the morphemic structure of

clusters;

viii. De Angelis (2006) recalls older Schindler’s opinion (Schindler 1976: 629), as-
suming that the input cluster *D"T aims to preserve the aspiration by shifting it
on the left plosive. Again, this model is based only on Indic data and does not
explain why the assumed shift of aspiration on the *T is accompanied by the shift
of voice, especially since Indic has 7", the possible cluster hence could avoid, if
there is any need for the ‘shift of aspiration’, the basic least marked form is 1777,
not attested DD"."

—

vi

Previous models often focus only on OIA data, and thus only on clusters *D’7T, and
therefore usually omit the parallel cluster *D"S (since its outcome in the Indic is ‘regular
regressive’ 7, unlike in the Iranian). Similarly, they usually ignore parallel clusters *7D"
and *D"D" both sharing the same outcome with *D"T-clusters (i.e., Indic DD, Iranian
DD), which makes them a functional background for Bartholomae’s Law (the same out-
come is the result of two processes in opposite directions).

As we can see, the typically used model generally assumes a shift of aspiration from
the left plosive to the right plosive, accompanied, if considered at all, by various more
or less complicated processes and a shift of voice. Such models are implausible, even
twice: aspiration and voicedness are marked values of obstruents and unaspirated and
voiceless are, on the contrary, unmarked values, and the typical assimilation of these
values proceeds in the opposite direction, i.e. from marked to non-marked and in a re-
gressive direction.

12 Again, cf. Sef¢ik (2012) shows that OIA *7I" is never synchronically neutralized or created, unlike
other modal classes of plosives.
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4. The proposed alternative model

The reconstructed phonetic value of IE and/or Indo-Iranian *D" needs to be re-eval-
uated and clarified.”® In the following lines, we will use IE *D" as a purely algebraic
sign without any comments on its properties in Indo-European. The traditionally recon-
structed IE ‘voiced aspirates’ are realized in Indic as breathy voiced plosives,'* in Irani-
an, they are merged with plain voiced plosives (similarly as in Celtic and Balto-Slavic).
However, the voicedness is the essential property of Indo-Iranian *D" (as we can assume
for Celtic, Balto-Slavic and even Germanic and Armenian but not for Proto-Greek or
Italic).

We assume that IE *D’ was realized in Common Indo-Iranian as a voiced spirant *4,
not as an aspirated voiced stop. This idea was suggested already by von Briicke (1856:
59-60), later also by Walde (1887: 466), Prokosch (1918-1919; Prokosch 1939: 39-41)
and Hammerich (1967: 839-849), although not specifically for the Bartholomaean clusters
but in general for IE *D" in any position.'s

Our proposed model for the development of the IE *D't/*D"s|*TD"/*D"D" clusters (the
first pair is Bartholomaean, and the second is parallel to it) follows the trajectory of two
steps: the early spirantization of the IE *D" in Indo-Iranian on *4 in all positions and
the subsequent processes of further assimilations and lenitions in clusters. To the devel-
opment of individual clusters:

1. We assume the following trajectories for *D"T clusters with the following steps:

a. the left IE plosive (= *D") being an Aryan voiced spirant (4) caused the fol-
lowing ¢ to become also a voiced spirant;

b. in the second phase, both spirants became a subject of fortition to plosives; the
left spirant became a voiced plosive, the right spirant changed into a voiced
aspirate (44 > DD")'® in Indic,"” both plosives are realized as unaspirated plo-
sives in Iranian:

i. IE *D"™T > A+T > AA > DD*! (Indic)
ii. IE *DT > A+T > AA > DD (Iranian)

13 For the phonetic value of IE *D" cf. Kiimmel (2012: 293), who successfully argued against ‘voiced
aspirated’ value. From the phonemic point of view, the triad T — D — D", though many times attacked as
‘typologically improbable’ (cf. Jakobson 1958: 22-23 and Hopper 1973: 141), is well attested in Madurese,
Kelabit and probably also in Bintulu (cf. Blust 2009: 174-175, 182).

4 The phonetic value of Indo-Aryan D' is “breathy voiced”, but phonologically, the position of D’ is
clear: it is in the proportional opposition to 7" as T is to D (i.e., the opposition of voice), and as much in
the proportional opposition to D as T is to 7" (i.e., the opposition of aspiration). Moreover, breathy and
aspirated stops are indeed acoustically similar in that there is a delay in the onset of full voicing. Thus the
phonetic proximity between breathy phonation and aspiration is apparent.

15 Brixhe (1997) assumes that Paleo-Balkan languages (including Proto-Greek!) underwent the change
IE *D' > *4.

'* We assume, similarly to D.G. Miller (1977), that voice was a primary quality, not aspiration.

17 Either directly due to the same process or later, Walde (1897) assumes aspiration as a later feature for
OIA and Greek aspirates.
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2. Simili modo, the trajectories for the development of the IE *D"S (Inlr. *4S) clus-
ters are modelled with steps:
a. the left voiced spirant caused the left sibilant also to become voiced;
b. the intermediate 4Z cluster became a plosive in the left part of it in Iranian;
TS replaces the expected +DZ due to analogy with regressive clusters in Indic,
the Iranian state is assumed to be archaic, hence:

i. IE *D™S > A+S > AZ (— TS) (Indic)
ii. IE *D"S > A+S > AZ > DZ (Iranian)

NB: The spirantization model of Bartholomae’s Law has one prominent advantage concerning
the development of *D'S clusters: within the spirantization model, there is no need to introduce
the ‘exotic’ voiced aspirated sibilants (Z") at all.

The development of both analogical clusters can be modelled in the following way:
3. For the development of IE *7/D+D" cluster, we simply assume that:
a. the left plosive took the voice and is spirantized due to the right A4 (< IE *D");
b. both spirants were subject to a fortition both in Indic and Iranian:

i, IE *T/D+D" > T+A > AA > DD (Indic)
ii. IE *T/D+D" > T+A > AA > DD (Iranian)

4. The development of *D"D" clusters we model as follows:
a. an Aryan left voiced spirant (= IE *D") forms a homorganic cluster with a right
voiced spirant;
b. in the second phase, both spirants became a subject of fortition into plosives;
a left spirant became a voiced plosive, the right spirant changed into a voiced
aspirate (44 > DD") in Indic, the right plosive is unaspirated plosive in Irani-

an:
i. IE *DMDb > A+A > DD" (Indic)
ii. IE *D"+D" > A+A > DD (Iranian)

The fortition of Indo-Iranian voiced spirants on plosives is significantly rarer than
lenition from the typological point of view but not impossible. Here, we have to mention
the fortition of loanwords in Goidelic. Even in Indic, we have modern synchronic alter-
nations of *4 and *D’ in Gujarati: intervocalic /b", g", d") have variants [f, y, 6] (Masi-
ca 1991: 103). Similarly, in Marathi, there is a tendency to spirantize postvocalic /b", d")
and intervocalic //"/ (Lambert 1943). The phonetic differences between D" and 4 almost
negligible and phonologically unusable: there is no Indic language with both classes
together, though Sindhi and Siraiki have another series of implosives) (cf. Masica 1991:
103; Ladefoged & Maddieson 1996: 57-60, 83). Generally, aspiration is very unusual
with fricatives (and more often with sibilants than spirants). In Younger Avestan, there
is a synchronic alternation between voiced fricatives and stops (4 ~ D); this process can
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be both an innovation or a preservation of the older state. Especially for Indic is fortition
of fricatives, even the synchronic process, affecting OIA sibilants, which regularly change
to plosives before IE *s/5 (see Appendix 3 for examples).

NB: The development of clusters *77, *TS is without any special features of interest for our
current research.

NB: De Angelis (2006) proposed that the paradigmatic pressure from Bartholomae’s Law forced
all IE clusters of two voiced dentals *ddh to remain as such, with only two exceptions with
inserted #, namely dehi, dhehi (< *d’dh). However, our model does not require any inserted
sibilant within the two-dental clusters, assuming the first plosive spirantization in both Bart-
holomaean and non-Bartholomaean clusters.

5. Conclusions

We therefore conclude with the following statements:

1.

ii.

iii.

1v.

the progressive direction of the Bartholomaean Law is not in opposition to the
regular regressive development of plosives: the voiced spirants were subject to
their assimilation process that requires each adjacent plosive of a voiced spirant,
either from left or from right, to be assimilated to a voiced spirant. The Bartholo-
maean outcomes are then not exceptions in the regular regressive development of
plosives since plosives do not trigger them, although they were affected them;
both Indic and Iranian outcomes with voiced plosives are later innovations result-
ing from a later parallel fortition, not the inherited Indo-Iranian phonemes. The
Indic outcomes with voiced and voiced aspirated plosives are not results of a fur-
ther dissimilation; the left spirant was never ‘aspirated’, hence could not lose an
aspiration. The Iranian outcomes with a single voiced plosive are also the later
innovation; the attested existence of voiced spirants as allophones of voiced plo-
sives in Avestan can be an indirect proof of the older existence of voiced spirants;
suppose IE *D’ was a voiced spirant and not an aspirated voiced plosive (a pho-
neme which does not phonetically exist as such!). In that case, we do not have to
assume the existence of any exotic *DZ" clusters as Bartholomaean outcomes in
the Common Indo-Iranian period both in IE dental and palatovelar series. The
aspirated sibilants do exist, cf. Amerindian (mutually unrelated) Siouan lan-
guage Ofo (/st/ and /f/), and in the (central?) Chumash languages (/s"/ and /[%/)
usually voiceless (S"). There is no need to shift an aspiration and create only
positional aspirated sibilant if there is no aspiration at all;

the process of fricative fortition, though relater rare, is well documented in Indic
for IE sibilants (*s/5) and palatovelars (probably this is also the reason why IE
*Tt is always OIA Tt, unlike other Indo-European languages).

Summarizing: the exceptional development of Bartholomae’s Law is not unique at all
if we consider the development of its parallel clusters. There were no shifts of aspiration
or creation of specific and exotic voiced aspirated sibilants; the whole process is just
a part of the development of clusters containing voiced spirants without regard to their
relative right—left position.
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Appendix i: the Indic outcomes

Table 4

Indic *t- *s- *dh-
-*t/d tt ts (d)d"
Skdh dd* ts ddh
*Kk/g st ks (dd
kgh 0g® ks od
-*k/g kt ks gd?
g gd" ks Ted"
-*p/b pt ps tbd®
Hph bd" ps +bd"

NB: Bartholomaean outcomes are marked in bold. Outcomes due to a secondary levelling of
originally Bartholomaean clusters are marked cursive. Directly unattested outcomes are marked
by 1. Examples of clusters resulting from *7/Dt, *T/Ds are willingly omitted.

Examples of Bartholomae’s clusters (*D"t, *D"s):

pt. inddhé, ppp. iddhd- (Nidh- “kindle’; cf. pr. indhdte, indhaté; < 1E *NH eid'-; cf. Gr.
aifw ‘I kindle’; cf. Whitney 1885: 8; MacDonell 1916: 371-372; IEW: 11-12; EWAI II:
267; LIV% 259);

ppp. baddhd-, gd. baddhva, ft. bhantsyati (Nbandh- “bind’; cf. pr. badhndte; < 1E
*\prend'-; cf. Goth. band ‘bond’; cf. Whitney 1885: 105; MacDonell 1916: 400;
IEW: 127; EWAI II: 208; LIV% 75);

ppp. buddhd-, ao. dbhutsi, fut. bhotsati B (Nbudh- ‘wake’; cf. pr. bédhati; < IE *\Nbreyd'-;
cf. Gr. mevbouon ‘I give notice’, OCS bljudp ‘beware’; cf. Whitney 1885: 106-107;
MacDonell 1916: 400-401; TEW: 150-152; EWAI II: 233-235; LIV* 82-83; NIL: 36-37);

ppp. yuddhd-, gd. yuddhvi, pr. yétsi, des. yuyutsati (Nyudh- “fight’; cf. pr. yiidhyate; < IE
*\/Hjeydh-; cf. OL ioubé ‘I command’; cf. Whitney 1885: 133; MacDonell 1916: 410;
IEW: 511-512; EWAI II: 418-419; LIV% 225-226);

pr. lédhi B (Nih- “lick’; cf. caus. lehdyati; < IE *\leig"-; cf. Gr. Aeiyo, OCS lizo ‘I lick’;
cf. Whitney 1885: 148; MacDonell 1916: 414; IEW: 668; EWAI II: 463; LIV* 404);

ppp. ridha-, gd. ridhva, ao. ruksas, druksat, fut. roksyati B, ds. ruruksati (\/ruh— ‘ascend’;
cf. pr. réhati; < IE *NH [leud'-; cf. Gr. Hom. #§jAd0ov ‘I came; cf. Whitney 1885: 143-
-144; MacDonell 1916: 414; IEW: 306-307, 684-685; EWAI II: 467-469; LIV?: 248-
-249; NIL: 245-246);

ppp. idhd-, inf. vodhum, ao. dvaksur, fut. vaksyati (\/vah— ‘carry’; cf. pr. vahati; < IE
*\yeg'-; cf. L uehs, OCS vezp ‘I carry’; cf. Whitney 1885: 157; MacDonell 1916:
417, TEW: 1118-1120; EWAI II: 535-537; LIV% 661-662);

ppp. rabdhd-, ds. ripsate B (Nrambh- ‘grasp’; cf. pr. rdbhate; < 1E *Nlemb'-; cf. Gr.
Aaevpa “‘spoils of war’; cf. Whitney 1885:136; MacDonell 1916: 411; IEW: 652;
EWAI II: 434-435; LIV?: 411-412); etymologically the same root as the following one;
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ppp. labdhd-, gd. labdhva, ds. alapsata, fut. lapsydti, des. lipsate AV, ps. lipsydite B
(Nlabh- “take’; cf. pr. ldbhate; < IE *\lemb'-; cf. Gr. Aagpdpo “spoils of war’; cf.
Whitney 1885: 145-146; MacDonell 1916: 414; IEW: 652; EWAI II: 434-435; LIV*
411-412);

ppp. dabdhd-, ds. dipsati (Ndabh- ‘harm’; cf. pr. dabhati; < 1E *Nd'eb'-; cf. Hitt. tepnuzzi
‘downsize’, Lith. dobiu ‘invalidate’; cf. Whitney 1885: 70; MacDonell 1916: 388;
IEW: 240; EWAI II: 694-696; LIV?: 132-133; NIL: 85-86).

pre. dhaktim (Ndagh- “reach t0’; cf. pr. daghnuyat o <IE *\/d”eyg*"’Hz—; cf. Gr. Hom. ¢fdve
‘I come first’; cf. Whitney 1885: 69; MacDonell 1916: 388; IEW: 250; EWAI 1. 691;
LIV? 134-135);

ppp. dagdhd-, ao. adhaksit, fut. dhaksyati (Ndah- ‘burn’; cf. pr. dahati; < IE *Nd'eg'-;
cf. Lith. degu ‘I burn’; cf. Whitney 1885: 71; MacDonell 1916: 388-389; IEW: 240-
-241; EWAI I: 712-713; LIV* 133-134);

pr. dogdhi, dugdhé, ao. adhuksata, dhuksata (\/duh— ‘milk’; cf. pr. duhdnti; < 1E *\/d”eyg”—;
cf. Gr. tevy® ‘I make ready’, OE ge-dyigan ‘overcome’; cf. Whitney 1885: 76; Mac-
Donell 1916: 390; IEW: 271; EWAI 1. 747-748; LIV?: 148-149).

Examples of parallel (non-Bartholomaean’s) clusters (*7/DD", *D"D").

pr. addhi (\/ad— ‘eat’; cf. pr. &dmi; < IE *H Jed-; cf. Hitt. &dmi, L edo ‘I eat’; cf. Whit-
ney 1885: 3; MacDonell 1916: 370; IEW: 287-289; EWAI 1. 61-62; LIV 230-231;
NIL: 208-220);

pr. viddhi (\vid- “find’; cf. pr. vindati; < 1E *Nueid-; cf. L uidi ‘saw’, Arm. egit ‘found’;
cf. Whitney 1885: 159-160; MacDonell 1916: 418; IEW: 1125-1127; EWAI II: 579-
-581; LIV? 665-667; NIL: 717-722);

pr. dehi,”s daddhi (\Nda- ‘give’; cf. pr. dadati; < 1E *\/deH3—; cf. Gr. didop, L do ‘1 give’,
OLith. duosti ‘give’; cf. Whitney 1885: 71-72; MacDonell 1916: 388-389; IEW: 223-
-225; EWAI I 713-715; LIV% 105-106; NIL: 60-69);

pf. dididdhi (Ndis- ‘point’; cf. pr. disatu; < 1E *Ndeik-; cf. L dico 1 say’; cf. Whitney
1885: 73; MacDonell 1916: 389; IEW: 188-189; EWAI II: 744-746; LIV* 108-109);

int. nenigdhi (\nij- ‘wash’; cf. ao. dnijam; < IE *\neig'-; cf. Gr. vilw ‘I wash’, OIr.
-nenaig ‘wash’; cf. Whitney 1885: 90; MacDonell 1916: 395; IEW: 761; EWAI I
54; LIV?: 450; NIL: 519-520; NIL: 660-661);

ao. dyugdham (Vywj- ‘join’; cf. pr. yuiijanti; < IE *\ieug-; cf. L iungo ‘I harness’, OCS
igo ‘yoke’; cf. Whitney 1885: 132-133; MacDonell 1916: 410; IEW: 508-510; EWAI
II: 417-418; LIV 316; NIL: 397-404);

pr. indhvam (*-dd-)"* (Nidh- ‘kindle’; cf. pr. indhdte; < IE *\/Hzejdh—; cf. Gr. aibw ‘kindle’;
cf. Whitney 1885: 8; MacDonell 1916: 371-372; IEW: 11-12; EWAI II: 267; LIV*
259);

pr. bodhi (*-dd'-) (Nbudh- ‘wake’; cf. pr. bédhati; < IE *Nbreyd'-; cf. Gr. nebbopou ‘I give
notice’, OCS bljudp ‘1 am beware’; cf. Whitney 1885: 106-107; MacDonell 1916:
400-401; TEW: 150-152; EWAI II: 233-235; LIV* 82-83; NIL: 36-37);

'8 From -d+d", output is simplified instead of the expected dadd"i or ded'i (= -0d"-).
1 However, clusters nCC of this type are often simplifed independently.
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a0. yodhi (*-dd"™) (Nyudh- “fight’; cf. pr. yidhyate; < 1E *\Hieud"-; cf. OL ioubé ‘I com-
mand’; cf. Whitney 1885: 133; MacDonell 1916: 410; IEW: 511-512; EWAI II: 418-
-419; LIV?: 225-226);

pr. dheh?® (Ndha- ‘put’; cf. pr. dadhami; < IE *\/d”eH]-; cf. Gr. tinu ‘put’, OLith.
dest(i); cf. Whitney 1885: 82; MacDonell 1916: 392-393; IEW: 235-239; EWAI [
783-786; LIV 136-138; NIL: 99-117);

ao. volham, vodhvam (\/vah— ‘carry’; cf. pr. vdhati; < 1E *\/yeg”’-; cf. L ueho, OCS vezo
‘I carry’; cf. Whitney 1885: 157; MacDonell 1916: 417; IEW: 1118-1120; EWAI II:
535-537; LIV 661-662).

Appendix ii: the Iranian outcomes

Table 5
Iranian *t- *s- *dh-
-*t/d st 0s zd
Skdh zd 0z zd
-*k/g §t 03 zd
A gh 2d 0% 2d
-*k/g xt X8 ed
-*g" gd s Ted
-*p/b pt*! f3 bd
-*ph bd Bz tbd

NB: Directly not attested outcomes are marked in cursive. The non-Bartholomaean outcomes
parallel to the Bartholomaean are not listed. Directly not attested outcomes are marked by f.
In the examples, outcomes of clusters resulting from *7/Dt, *T/Ds are willingly omitted again.

Examples of Bartholomae’s clusters (*D"t, *D"s):

pr. OAv. dazda but without Bartholomae’s Law: YAv dasta (Nda- ‘put’; cf. impf. YAv.
adadat;, < 1E *\/d”eHI—; cf. Gr. tiOn ‘I put’, OLith. desti ‘put’; cf. IEW: 235-236;
Kellens 1995: 29; LIV? 136-137; Cheung 2007: 45-46);

2 From -d"+d", output is simplified instead of the expected dadd"i or ded"i (= -0d'-).

2l This outcome is unusual and unexpected, since we can expect /. It is a matter of debate, if attested
pt is an archaism or re-archaization. The Avestan development of the cluster Pt is irregular, not only in
comparison to the development of the analogous clusters but also in other Iranian languages, since Av. hapta
‘seven’ has the Pahlavi and New Persian counterpart Aaft (< Olranian *hafia). The question is whether Aves-
tan pt is an archaism, or whether it represents an innovation (despirantization/occlusivization), since, in Aves-
tan, we encounter the following forms of pitar- ‘father’: nom. sg. OAv. pta, ta, YAv. pta, pita, dat. sg. OAv.
faoroi, pisre, YAv. pisre. The form ta is easy to be explained as the result of development from *fta (i.e.,
pt > ft > ht > 0f) but Hoffmann and Forssman (1996: 94) assume the direct simplification of the word-initial
pt- > t-). Beekes (1988: 73) and Hoffmann & Forssman (1996: 94) otherwise reckon with the preservation of
inherited pt, contrary to Reichelt (1909: 40), whereas for eastern dialects of Iranian Kiimmel (2007: 65) as-
sumes partial restitution of the spirants *f, *0, *y by the aspirates p”, #, k", which partially, however, can be
considered as original according to Morgenstierne (1942; also cf. Lipp 2009a: 158-160 with further references).



112 ONDREJ SEFCIK LPLXVI(2)

ppp. OAv. varazda- (\/vard— ‘grow’, OAv. pr. varadaitr; < IE *\/HyeRdh-; cf. OIA vardhate
‘they grow’; cf. IEW: 1167; Kellens 1995: 51; LIV?: 228; Cheung 2007: 208);

ppp. OAVv. bazda- but without Bartholomae’s Law: YAv. basta- (Nband- “bind’; cf. ps.
YAv. bandaiiatati; < 1E *\b'end'-; cf. OIA bandhati, Goth. bindan ‘bind’; cf. Kellens
1995: 37; LIV% 75-76; Cheung 2007: 4-6);

ppp. YAV. niuruzda- but without Bartholomae’s Law: YAv. wrusta- (Nraud- ‘grow bigger’;
cf. pr. raodahe; < 1E *\/H]leyd”-; cf. Gr. Hom. fjA000v ‘I came’; cf. IEW: 306-307,
684-685; Kellens 1995: 59; LIV% 248-249; NIL: 245-246; Cheung 2007: 193-194);

(?) pr. YAV. uruudza- (Nuruudad- ‘be proud’; no secure IE cognate; cf. Kellens 1995: 60;
Cheung 2007: 438);

pr. OAv. gorazda (Ngarz- ‘complain, pr. OAV. gorazoi; < IE *\gWeRg'-; cf. OIA grhate
‘he complains’; cf. IEW: 350-351; Kellens 1995: 19-20; LIV* 187; Cheung 2007:
111-112);

subs. OAv vazdra-, YAv. vazdri- but without Bartholomae’s law: ppp. YAv. vasta-, subs.
vastar- ‘drag animal’ (?)+ ao. YAv. wzuuazat (Nvaz- ‘drive’, pr. YAv. vazaiti; < IE
*\yeg-; < IE *Nyeg'-; cf. L uehs, OCS vezo ‘I carry’; cf. IEW: 1118-1119; Kellens
1995: 52; LIV%: 661-662; Cheung 2007: 429-432);

pr. OAv. aog’da but. pr. YAv. aoxte (Naoj- ‘say’; cf. pr. OAv. aojoi; < IE *NH Leug - (2);
cf. Gr. ebyopor ‘I pray’, L uoued ‘1 vow’; cf. IEW: 348; Kellens 1995: 9; Cheung
2007: 169-170);

subs. YAv. dugad(a)r-, YAv. duyo(a)r- ‘daughter’ (< IE *d'ugH ter-;** cf. OIA duhitar-,
Gr. 00yatp, Goth. dauhtar ‘daughter’; cf. IEW: 277; NIL: 126-130);

ds. OAv. didrayzo.duiié (\/dranj— “fix’; cf. caus. dranjaiieiti; < IE *\/dregf’—; cf. Gr.
dpaoocopar ‘I grasp’, OCS dreZo ‘I hold’; cf. IEW: 254; Kellens 1995: 32; LIV* 126;
Cheung 2007: 76);

pr. OAv. pd'rii-aoyza (Naoj- “say’; cf. pr. OAv. aojoi; < IE *NH ueg""- (?); cf. Gr. ebyopon
‘I pray’, L uoued ‘1 vow’; cf. IEW: 348; Kellens 1995: 9, 14; LIV* 253; Cheung
2007: 169-170);

subs. YAv. dorafida ‘bundle of muscles’ (< Iranian *Ndarb- ‘join’; < IE *Nd'erb'-; cf.
Lith. dirbu ‘1 work’; cf. IEW: 211-212, 257; LIV% 121; Cheung 2007: 60);

ds. OAv difzaidiiai (Ndab- “deceive’; cf. pr. OAv. dobonaotd; < IE *Nd'eb'-; cf. Lith.
dobiu ‘subdue’; cf. TEW: 240; Kellens 1995: 27; LIV% 132-133; NIL: 85-86; Cheung
2007: 42-43);

subs. YAv. vafizaka- ‘scorpion’ (< IE *uob"sa; cf. L uespa, OHG wafsa; ‘wasp’ cf. IEW:
1179).

Examples of parallel (non-Bartholomaean’s) clusters (*7/DD", *D"D"):

pr. imp. YAv. dazdi, OAv. mgz-dazdiim (\/dd— ‘give’; cf. pr. OAv. dade; < IE *\/deH3—;
cf. Gr. didow, L do ‘I give’, OLith. duosti ‘give’; cf. IEW: 223-225; Kellens 1995:
29; LIV% 105-106; NIL: 60-69; Cheung 2007: 43-45);

* From IE *gf t, probably merged with *g"t already before the Common Indo-Iranian period, since the
first plosive was deaspirated according to Grassmann’s Law, hence IE *gH t > *g't.
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inf. OAv. véizdiiai, ao. OAv. frauudizdim (\vid- ‘know’; cf.. pf. OAv vaeda; < IE *yeid-;
cf. L widi ‘T saw’, Arm. egit “find’; cf. IEW: 1125-1127; Kellens 1995: 54; LIV%
665-667; NIL: 717-722; Cheung 2007: 408-409);

inf. YAv. dazdiiai (Nda- ‘put’; cf. impf. YAv. adadat; < 1E *Nd'eH -5 cf. Gr. tiOn ‘I put’,
OLith. desti ‘put’; cf. IEW: 235-236; Kellens 1995: 29; LIV% 136-137; NIL: 99-11;
Cheung 2007: 45-46);

inf. OAv. azdiiai (V(n)as/s- ‘reach’; cf. ao. OAv. ngsat; < IE *\/Hznek'-; cf. Gr. dmvexng
‘continuous’; cf. TEW: 316-317; Kellens 1995: 40-41; LIV? 282-283; Cheung 2007:
183-184);

inf. OAv. morgzdiiai (Nmarz- ‘rub’; cf. pr. OAv. marozaiti; < IE *\/Hzmerg'-; cf. Gr.
apépym ‘T pluck, pull’; cf. IEW: 722-723; Kellens 1995: 44; LIV? 280-281; Cheung
2007: 180-182);

pr. OAv. marangaduiié (\/marc— ‘destroy’; cf. pr. marancaite; < 1E *\melk; cf. Gr.
Bromrw ‘T damage’; cf. TEW: 737; Kellens 1995: 43; LIV% 434-435; Cheung 2007:
265-266);

pr. YAv. auuanyhabdaéta, caus. YAv. nix'abdaiieiti (Nx'ap- ‘sleep’, pf. YAv. husx'afa < IE
*\suep-; cf. L sopio, OCS swvpljo ‘I sleep’; cf. IEW: 1048-1149; Kellens 1995: 17-18;
LIV% 612-613; NIL: 675-680; Cheung 2007: 145-146).

Appendix iii: the development of the *SD" clusters in Indic

That Indic was subject to a regular de-spirantization is evident from the development
of clusters *SD" > OIA 0D"/DD" (cf. OIA imp. pr. edhi = Nas- ‘be’ + dhi, OIA imp. pr.
adhvam = \as- ‘sit’ + dhvam; OIA imp. pr. vividdhi = \vis- “be active’ + dhi, OIA imp.
pr. ridhvam = Vris- ‘be hurt’ + dhvam), since root-final sibilant was either lenited (de-
buccalized and elided) or became a plosive in the position before a voiced plosive.
Similarly, in clusters of two sibilants, the root-final usually became a plosive (cf. OIA
ds. jighatsati = \ghas- “eat’ + sa-, OIA dvatsyat B. = \vas- ‘shine’ + sya-; OIA inj. ao.
dviksat = Ndvis- “hate’ + sd-; OIA pr. viveksi = \vis- ‘be active’ + si).?

Avestan preserved the original left sibilant, which was lost before a following sibilant,
this state of arts is an archaic feature, replaced by a new creation in Indic.

Trajectories we assume for the development of these clusters are:

ia. S + D" > ZA > iD" (Indic)
ib. S + D" > ZA > AA > DD" (Indic)
ii. S+ D'">ZA>7ZD (Iranian)
i. S+S>0s>TS (Indic)
ii. S+S>S8S>0S (Iranian)

% QOIA dsi from Vas- is probably the old IE simplification of clusters, cf. L. es. OIA $assi = N$as- + si is
a unique example of the (restituted?) cluster.
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Examples:
Indic:

pr. edhi (\/as- ‘be’; cf. pr. dsat; < IE *\/H]es-; cf. Gr. éoti, L est ‘is’; cf. Whitney 1885: 5;
MacDonell 1916: 370-371; IEW: 340-341; EWAI I. 144; LIV 241-242; NIL: 235-
-238);

pr. adhvam (\/ds- ‘sit’; cf. pr. asathe; < 1E *VH jeH s-; cf. Hith. &sa, Gr. notou ‘sits’; cf.
Whitney 1885: 6-7; MacDonell 1916: 371; IEW: 342-343; EWAI II: 181; LIV? 232);

pr. Sadhi, pf. Sasadhi (Nsas- ‘order’; cf. pr. Sasmi; < IE *\keHs-; cf. Alb. thom ‘say’; cf.
Whitney 1885: 172; MacDonell 1916: 423; IEW: 533; EWAI II: 632-633; LIV? 318-
-319);

pf. vividdhi (\/vi_s— ‘be active’; cf. pr. vivesah; < IE *\/yejs— 3; cf. Whitney 1885: 161;
MacDonell 1916: 419; EWAI II: 585-586; LIV*: 672);

ao. ridhvam TA (\ris- ‘be hurt’; cf. pr. risyati; < IE *N(H )reis-; cf. Whitney 1885: 140;
IEW: 859; EWAI II: 462; LIV% 505);

ds. jighatsati AV (Nghas- ‘eat’; cf. pf. jaghdsa; < IE *NgWhes-; cf. OAv. ayzonuuamna-
‘not consumable’; cf. Whitney 1885: 42; MacDonell 1916: 381; IEW: 452; EWAI [:
514; LIV% 198-199);

co. avatsyat B (\/vas- ‘shine’; cf. ao. dvasran; < IE *\/yes-; cf. Lith. austi ‘break dawn’;
cf. Whitney 1885: 155-156; MacDonell 1916: 417; IEW: 86-87; EWAIi II: 530-532;
LIVZ 292-293; NIL: 357-367);,

ao. dviksat, dviksata AV (\/dvis— ‘hate’; cf. pr. dvésat, < IE *\/dyeiﬁs-; cf. OAv. d“bisantt,
cf. Whitney 1885: 81; MacDonell 1916: 392; TEW: 228; EWAI I: 770-771; LIV* 131);

ao. apiksan SB (\pis- ‘crush’; cf. pf. pipésa; < IE *\peis-; cf. Lith. pisii ‘I copulate’,
OCS pvxoms ‘1 pushed’; cf. Whitney 1885: 97-98; MacDonell 1916: 398; IEW: 796;
EWAI II: 169; LIV%: 466-467);

pr. viveksi, fut. veksyadti (\/vis— ‘be active’; cf. pr. vivesah; < IE *\/yez;s— 3; cf. Whitney
1885: 161; MacDonell 1916: 419; EWAI II: 585-586; LIV?: 672).

Iranian:

pr. OAv. zdr (\/ah- ‘be’; cf. pr. OAv. ahmi, < IE *\/H]es-; cf. Gr. éoti, L est ‘is’; cf. IEW:
340-341; Kellens 1995: 10-11; LIV?: 241; Cheung 2007: 151-152);

ao. OAv. Orazdim (\/Qrd- ‘protect’; cf. YAv. pr. Oraiiente; < IE *\treH-; cf. OIA tréyate
‘he protects, saves’; cf. IEW: 1075; Kellens 1995: 27; LIV?: 646; Cheung 2007: 394);
‘I judge’; cf. IEW: 566; Kellens 1995: 62; LIV* 326; Cheung 2007: 334-335);

ao. OAv. Ofarozdim (NOBars- “cut’; cf. pr. YAv. Oforasaiti; < IE *Ntuers- (?); cf. IEW:
1102; Kellens 1995: 26; LIV? 656; Cheung 2007: 399-400);

pr. (a0.?) OAv. cizdi (Ncis- ‘assign’; cf. pr. OAv. ciSmahi < IE *\keis-; cf. OIr. ad-ci
‘see’; cf. IEW: 637; Kellens 1995: 22-23; LIV? 381-382; Cheung 2007: 30);

inf. OAv. bizdiiai (\bis- ‘endeavour’; < IE *b'euH -s-; cf. Lith. bus ‘it will be’; cf.
IEW: 146-147; Kellens 1995: 39-40; LIV? 98-101; Cheung 2007: 25-26);

2 This from can be from Vsand- ‘appear”, cf. Cheung (2007: 334), but it seems to be doubtful. Kellens lists
it as derived from Vsaph- ‘declare” without any doubts (Kellens 1995: 62).
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part. inch. YAv. (vi)usaiti- f. (Nvah- ‘shine’, < IE *\yes-; cf. Lith. aisti ‘break dawn’;
cf. IEW: 86-87; Kellens 1995: 53; LIV% 292-293; Cheung 2007: 202);

ppp. (?) YAv. ustriiamna- (= us-\stor- ‘throw down’; < IE *\ster-; cf. L prosterno
‘cause to fall’; cf. IEW: 1029-1030; Kellens 1995: 64; LIV?: 597-598; Cheung 2007:
363-364);

pr. inch. YAv. tuson (Ntus- ‘be empty’; cf. pr. caus. YAv. -taosaiieiti; < IE *Nteus-; cf.
OCS st ‘empty, vain’, Lith. ziscias ‘empty, poor’; cf. IEW: 1085; Kellens 1995:
26; LIV% 642; Cheung 2007: 388-389).

Abbreviations
ao. = aorist inch. = inchoative
co. = conditional inf. = infinitive
ds. = desiderative int. = intensive
fut. = future pf. = perfect
ed. = gerund pr. = present
imp. = imperative PPD- = preterit passive participle
impf. = imperfect subs. = substantive
Languages
Alb. = Albanian OAv. = Old Avestan
Arm. = Armenian OCS = Old Church Slavonic
Av. = Avestan OE = Old English
Goth. = Gothic OIA = Old Indo-Aryan
Gr. = Greek Olr. = OId Irish
Hitt. = Hittite OL = Old Latin
Hom. = Homeric OLith. = Old Lithuanian
IE = Indo-European OP = Old Persian
L = Latin YAv. = Young Avestan
Lith. = Lithuanian
Symbols
D = voiced unaspirated plosive T = voiceless unaspirated plosive
D" = voiced aspirated plosive T = voiceless aspirated plosive
A = voiced spirant ® = voiceless spirant
S = voiceless sibilant Z = voiced sibilant
St = voiceless aspirated sibilant Z" = voiced aspirated sibilant
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