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1 On IE obstruents, examined clusters and used methods

1.0 Introduction remarks

The purpose of the present study is to describe the development of a particular set of
consonantal clusters in the Indo-European languages and, in hindsight, to shed some light both
on its earlier phase (shared in various degrees by the various sub-branches of the IE language
family) and on the main tendencies present in the development of given Indo-European
branches.

The set of consonantal clusters we will study are two-consonantal clusters (with a few
exceptions, mentioned as such in the following text, used from necessity given by the lack of
more suitable data) formed either by an Indo-European obstruent (in the context of the present
study, an obstruent will be any IE plosive and a sibilant) in the left position and by either by *t-
or *s- or *d"- in the right position (the terms ‘right’ and ‘left’ are arbitrarily used to mark the
mutual relative position within the speech act).

The method used is the principally traditional structural analysis of clusters of our
interest, primarily those synchronically productive, secondarily those etymological (i.e.,
synchronically unanalysable and with structure revealed only through the etymological
analysis). The analysis is based on the assumption that the phonemic alternation (indifferent if
synchronic or diachronic) could reveal, in its nature, functions and relations otherwise invisible
to the pure phonemic analysis in the way of simple registration of elements and their
description; this is the reason why we use the term ‘structural analysis’ since we are focused on
mutual relations between segments as much as on the segments themselves.

On the following lines of this chapter in we will bring forth the reconstructed set of IE

obstruents, the classification of given consonantal classes and a few methodological remarks.

1.1 Indo-European obstruents
The set of the Indo-European obstruents consists of a single voiceless sibilant *s (split in
languages affected by the Pedersen’s Law/the ruki-rule into two sibilants — in such languages,
we will deal with both sibilants independently) and a numerous set of plosives, their number
differing according to the used models.

The main differences between given models of the plosive sets used could be classified

according to the number of modal classes used and on local series; the main points of divergence



we will sum up on following lines to express reasons for the list of plosive phonemes we will

be using below.

1.1.1 Indo-European plosives I: the modal classes
The classification of IE obstruents according to their modality is a matter of debate both of their
number and phonemic nature. The models used could be classified thus:

i. the quaternary model, containing the voiceless-nonaspirated, voiced-nonaspirated, voiceless
aspirated and voiced aspirated classes, is, in fact, a projection of the Vedic system backwards
in time, was first proposed by Curtius (1853), and became the standard model for another
century, being used by influential grammarians, especially by Brugmann. Hirt (1927: 218—
219, 224, 240-241; Hirt 1939: 161) followed the quaternary model, though considering the
secondary origin of the voiceless aspirates (as proposed by ternary models). From later
supporters we have to mention Hiersche (1964) and especially Szemerényi (1967: 84, 88—
89; Szemerényi 1996: 54); Rasmussen (1987: 81-109 = 1998: 216-243), Elbourne (1998:
1-30; 2000: 2-28).

ii. the ternary model has numerous variants, all having in common a denial of the Indo-
European origin of the voiceless-nonaspirates (since de Saussure 1892: 118), for its classical
form see especially Pedersen (1926: 48); Kurylowicz (1927: 202-204; Kurytowicz 1973:
68-69); Lehmann (1952: 99). From its variants, we could mention the one assuming that the
voiced-aspirates were originally the voiced spirants (cf. Briicke 1856: 59-60; Walde 1897:
466; Prokosch 1918-1919; Prokosch 1939: 39-41; Hammerich 1967: 839-849). More
popular are various glottal models, denying the traditional values of three modal classes in
various degrees, cf. Pedersen 1951: 10-16; Andreev 1957: 7-8; Griffen 1989. Often variant
are purely glottalic models such as those by Martinet (1953: 67—68); Gamkrelidze/lvanov
(1972: 15-18); Hopper (1973: 141-166); Kortlandt (1978b: 107-108; Korlandt 1985); Huld
(1984: 140); Collinge (1985: 259-269); Salmons (1993); Fallon (2002: 284288, 317-318).
An interesting variant replaces the voiced non-aspirated with an implosive, cf. Haider
(1985); Kiimmel (2012: 303—306); Brett Miller (2012: 95, 236-266).

Note: The binary model, using the simple opposition of the voice was introduced by Schleicher (1861': 136-137;
1866 162-163) as the first stage in the common development of the IE languages; even Schleicher assumes
the later existence of the ternary model. Erhart (1956; Erhart 1982: 39) later brings a similar model of the two-
stages development with a later split of the voiced class on two modal classes.

Within the frame of this study, we will use the traditional variant of the ternary model, since it
satisfyingly fits our purposes, especially since we will deal with plosives in the neutralization
positions, where the distinction between the modal classes is subjected to various alternations.
As we will see below, the contrast between the voiceless and voiced non-aspirates is always
neutralized (as often are the voiced aspirates), and the distinction between both non-aspirated
plosives on one side and the voiced aspirate on the other side is relevant only in some contexts

of our interest for the Indo-Iranian languages (the contexts of Bartholomae’s law).



The phonetic properties of the reconstructed IE phonemes are always only better or
worse approximatively due to their necessarily abstract nature, this being the result of the
reconstruction, not of direct observation. As we saw above, the conventional modal classes are
variously interpreted. The terms voiceless non-aspirates, voiced non-aspirates and voiced
aspirates will be used on following lines, with approximate values given by the names (except
with the third modal class where the phonetic nature as voiced aspirate could be successfully
doubted, cf. Kiimmel 2015: 293; we would prefer the values of voiced spirants, as mentioned
above, but we will use both the traditional values and frame)!. However, Jakobson (1958: 22—
23) and Hopper (1973: 141) are wrong when arguing that two voiced plosives in a single triadic
system are impossible (cf. Kiimmel 2012: 294-295), as demonstrate the typological parallel of
Madurese or Kelabit (Blust 2009: 174—175, 182; added could be probably even Bintulu).

Note: The existence of the IE voiceless-aspirates we cannot be merely rejected, but we can surely assume that if
such modal class did exist, it was not proportional to other classes (cf. Sef¢ik 2012; Seféik 2016), as it is in
Indic (the Indic state is a secondary leveling of the system, as we will demonstrate below). It should be noted
that OIA, where the voiceless aspirates are a singular class (unlike in other languages — Greek voiceless
aspirates usually reflect the IE voiced-aspirates), they never enter the context we will examine below, hence
clearly demonstrating their unusual position in the whole phonemic system.

1.1.2 Indo-European plosives II: the local series
The reconstruction of the dental and labial series is not in doubt (though the status of the IE
phoneme *b is often questioned, the reconstructed existence rest of labials is accepted).
However, the number and phonetic realization of a reconstructed velar series is a matter of
debate.

To sum up, there are the following approaches to the ‘guttural question™

i. the monic model reconstructs only three series: labial, dental and (plain) velar series. This
type of model was first used by Schleicher (1861': 136—1379; Schleicher 18662: 162—165),
who presupposed that other velar series (the terminology used today was not used in his
days) developed due to the set of processes he even tried to list. Schleicher’s model in the
original form was abandoned in favour of either dyadic or triadic models; however, even
later the monic model was considered as a working model for an earlier stage of
development of guttural series, i.e. used as a predecessor of later models with more series,
cf. Pedersen (1897: 192; Pedersen 1900: 292-300; Pedersen 1908: 354; 1 Pedersen 951: 3);
Ribezzo (1903; Ribezzo 1922-1923; Ribezzo 1929); Hirt (1927: 234-236; Hirt 1939: 162);
Sturtevant (1930); Specht (1944: 316-317); Safarewicz (1945: 37); Vaillant (1950: 25);
Otrebski (1963: 11-15). To the possibilities of the palatalization and labialization of velars
see Solta (1965), who adds typological parallels. The monic model is, as an earlier stage of
the development of IE guttural system, presupposed later by Markey (1980) and Szemerényi

! Peeters (1971) prefers to reconstruct non-phonemic voice (development later in context with the later creation of
voiceless aspirates). Peeters assumes the non-occlusive character of IE *D", though he does not directly state
the spirant value.
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(1996: 149), first via the split of plain velars and labiovelars, followed (in satam-languages)
by the phonemization of palatovelars and the subsequent delabialization of labiovelars?.

ii. the dyadic centum-model presupposes that system of guttural series we meet in centum-

languages, is already traceable back to Indo-European and consequently, the sazom-language

model is considered a later innovation. According to this model, the three guttural series
model is a pure phantom given by a generalization and merging of two models in a single
one, without any real existence. The first proponent of the dyadic centum model was Meillet

(1893), later Hirt (1899; also Hirt 1927: 226f, 1939); Vaillant (1950: 25), Lehmann (1952:

8; Lehmann 1993: 100-102); Sihler (1995: 151-165). Generally, the satomization is

considered a process similar in its nature to later palatalizations of velars (in Indo-Iranian,

Slavic, Romance etc.), though the specification of its conditions is quite vague. This

satomization lead to the split of original plain velar series into two, the palatovelars later

(aPfricativized. Numerous authors pointed out that satom-languages form a single

innovation area (i.e. area of satomization)?, cf. J6zsef Schmidt (1912: 45); Skold (1931, 56-

79); Pisani (1961); Porzig (1954: 76); W. P. Schmid (1966: 11); Shields (1981: 210-211);

Sihler (1995: 153); Schmitt-Brand (1998, 88-90). Burrows (1955: 72-73) considers

satomization in the satam-languages as the first stage of a general process of palatalization

(“first palatalization’), followed by a ‘second palatalization’ of velars (< original IE *K and

*K*¥), occurring independently in the satom Balto-Slavic and Armenian (Burrows 1955: 76-

77), similarly Sihler (1995: 154-155); Sims-Williams N. (2017: 268-270). To generalize the

thesis: the original state of IE was with plain velars and labiovelar, and some of the plain

velars became secondarily palatalized (except in some positions like before r, a or after u, @
etc.) in the future satom-languages. With a new marker in work, the original labiovelars lost
their labiality and merged with original IE plain velar.

the dyadic satam-model mirrors the dyadic centum-model in presupposing that the three-

valued model is a purely reconstructional phantom. The difference in the idea that the satom-

model (i.e. the model with distinguished palatovelars and plain velars) was the original
model of IE since in this model, the labiovelar series is a secondary series, arising due to
some process of labialization of plain velars (‘centumization’), resulting in the secondary
split of plain velar series into two. It is worthy of mention that this model was originally
accepted by Brugmann in the first edition of his Grundriss (Brugmann 1886), though it was
later abandoned and replaced by the triadic model. However, similar ideas were later stated
by authors like Joh. Schmidt (KZ 25, 1881: 134); Ribezzo (1903; 1922-23; 1929); Joszef

Schmidt (1912: 54) and Reichelt (1922: 40-81). Later the main proponent of this model was

Kurylowicz, who voiced his opinion repeatedly (Kurylowicz 1956: 356-375; Kurylowicz

1964: 12). The mechanism of centumization was described by Szemerényi as the result of

simplification of *Ky clusters (where K is any plain velar) (Szemerényi 1964: 401;

Szemerényi 1996: 145-146); in this he follows Vaillant (1950: 171-173).

iv. the dyadic equipollent model assumes that there were two marked series (i.e. the labiovelar
and the palatovelar series) and that the plain velar series, which are reconstructed for IE in
an only very limited number (note that absolutely higher number of plain series in attested
IE languages is given by the merging of one of marked guttural series with plain velar series,
not inherited from IE), were not present in reconstructed Indo-European. As a proponent of
this model, we can list Meillet (1893; Meillet 1934: 91-95), since in his model, plain velar
is just an allophone of palatovelar and hence the phoneme is palatovelar in opposition to

2 That the palatovelars must be arisen before the merging of plain velars and labiovelars is clear from the fact that
there are no palatovelars arisen from original labiovelars since both sets of gutturals are clearly and strictly
distinguished.

3 Less probably is the idea supported by Georgiev (1937: 124; 1966: 46) and Abaev (1965: 140f.), who suppose
the independent process of satomization in given IE languages.
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labiovelar. Steensland (1973, cf. especially 96-127) presupposes two series, marked in a
purely algebraic way as KA and KB, the first of them developing in palatovelar series in the
sataom-languages and plain velars in the centum-languages, the second of them developing
into labiovelar series in the centum-languages and plain velars in the satom-languages; plain
velars are then a result of neutralization of one of his series. A very similar model was
developed by Kortlandt (1978a; Kortlandt 1994a: 2—-3) and Woodhouse (1998; 2000), who
advances the opposition between prevelars and backvelars. Even Beekes (2011: 124-126),
who otherwise reconstructed three guttural series, seems to tend to accept the opinion that
plain velars were just positional allophones either of palatovelars or labiovelars (cf. Cavoto
2001: 51).

. the triadic model assumes the original existence of all three velar series and was first
introduced by Bezzenberger (Bezzenberger 1890), named by von Bradke (1890) and
accepted by Brugmann (1897) (both by the second edition of his great comparative grammar
and also by his concise grammar). Since that time, this model has been used by many authors;
for example by Szemerényi (1990: 71). This model became a widely accepted standard,
having the advantage of covering all possible guttural series. However, it could still contain
a reconstructional error since the possibility of reconstructing three guttural series does not
necessarily mean that the system with three series ever existed at the same time (cf. Sihler
1995: 154). This traditional model is accepted by Allen (1978); Tischler (1990: 93-94);
Kapovié¢ (2017: 14-15, 21-28). The fact that attested Indo-European languages have only
two guttural series®, led Burrows (1955: 75-76), Kurytowicz (1956: 356; Kurytowicz 1973:
64); Meillet (1893: 278); Lehmann (1952: 100), Bernabé Pajares (1971: 84) and others to
state that the triadic model is therefore impossible, but since there are external parallels in
the Northern Caucasian and other languages, it is hardly possible to say that the system of
three guttural series is impossible from the typological point of view, and we will
demonstrate that some version of it even exists in Indo-European language. A slightly
modified statement is that by Cavoto (2001: 51), who namely considers three phonetically
distinct guttural series, but only two phonemic series for IE (cf. Beekes 2011: 126, too). A
very similar statement was already earlier made by Safarewicz (1945: 37). Speaking about
the triadic system, we have to mention the variants given by Huld (1986; 1997) and by
Kiimmel (2007: 310-327), working with the triad with traditional labiovelars, but where
traditional palatalovelars are plain velars (hence there is no depalatalization in the centum-
languages, but there is a palatalization in the satam-languages), and traditional plain velars
are uvulars (de-uvularized in both branches) (cf. also Huld 1986: 144—-147; Huld 1997,
Woodhouse 1998). Lipp (2009a, especially: 5-19) postulates two stages system, similar to
that by Szemerényi (1996: 60-61), with an original distinction between plain- and
labiovelars, but with a later split of palatovelars from the plain velars in languages which
later became the satom-languages; the satomization as a first step in the general development
of palatalization (cf. two stages of palatalization in Burrows 1955: 72-73).

The aforementioned lack of the whole triadic system in attested IE languages led numerous

authors to raise grave objections against the triadic system (cf. Meillet 1893: 278; Lehmann

1952: 100; Burrows 1955: 75; Kurylowicz 1956: 356; Kurylowicz 1973: 64 as examples).

However the traces of a triadic system were stated to be found in Albanian, since Pre-Albanian

labiovelars *k* and *g* (< IE *g¥, *g*") were later palatalized to Albanian s, z before the palatal

4 The question of preserving at least of traces of three guttural series in IE we will deal with below.
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vowel but merged with plain velars in other positions and hence giving, as plain velars, *k and

*g (< IE *g, *g"); cf. Alb. sjell “to bring’ < IE *Vk*elH;- but Alb. pjek ‘to bake’ < IE *\pek:-;

Alb. zorré ‘gut’ < IE *Ng"&rn- but Alb. djeg ‘to burn’ < IE *d"eg""-. Moreover, since Albanian

is a satom-language (IE palatovelar *k developed into Alb. th, the IE palatovelars *g, ¢ merged

into Albanian dh), Albanian preserved traces of the original triadic system. The first proponent
of this theory was already Pedersen (1900a), similarly Jokl (1937), Huld (1984: 144; Huld

1997); Rusakov (2017: 569—571); for the opposing points of view cf. Olberg (1976), Kortlandt

(1980a), Orél (2000: 66—74).

A similar development was stated for Armenian, in which, again, the IE voiceless
labiovelar® was in some cases palatalized before the merging of labiovelars and plain velars
(cf. Stempel 1994; Kortlandt 1980; Kiimmel 2007: 311; Olsen 2017: 426—428; for data see at
least Schmitt 2007: 62—65): IE *\kérdi- > Arm. sirt ‘heart’; IE *\kér-6 > Arm. kerem ‘I scratch’;
IE *Vket(y)ores > Arm. ¢ ork ‘four. A contrary view that the distinction between original
labiovelars and plain velars is secondary and accidental is held by Kortlandt (1975), Beekes
(2003: 176—179) and Martirosyan (2010: 711), who consider the palatalization as regular for
both original labiovelars and plain velars, the regularity of this process later being disrupted by
the excessive analogy.

Note: A model of three velars series was proposed for Luvo-Lycian by Melchert (1987: 182-204; Melchert 1994:
251-256)° but was later distinctly decreased by Melchert himself (Melchert 2012: 206-218), not being
unconditioned, but having conditioned palatalization of original palatovelars (but not plain velars) before front
vowels, { and y (the phenomenon seems to be proved for voiceless palatovelars, but not fully affirmed for
voiced palatovelars); cf. Cuneiform Luv. ziyari, Lyc. sijéni ‘lies’ < IE *késdie- vs Cuneiform Luv. ki§a(i)- ‘to
comb’ < IE *kés- vs Cuneiform Luv. kui-, Lyc. ti ‘who’ < IE *k¥i-. In contrast, the traces of three guttural series
in Phrygian are assumed by Woodhouse (2005) as the result of the further development of the original IE

dyadic two-valued model, based originally on front velar and back velar (in this respect he is following
Steensland 1973: 96—107; Kortlandt 1978a: 237; see above).

Other traces of the original existence of the labiovelars in the future satom-languages are
considered to be found in original reduced grades such as OIA guru- ‘heavy and girta-
‘welcome’, similarly in OCS gwnati (cf. Zenp ‘propel, drive, chase’) from IE *\/g”hen- (cf.
Burrows 1957; Pisani 1961; Mayrhofer 1986: 104—-105).

The striking phenomenon of the satam-languages, especially present in Balto-Slavic,

but traceable in Indo-Iranian, too, is the existence of parallel roots with plain velar or original

5 Surprisingly, this change did not affect IE *g*.
® Melchert (1987: 204) mentions an independent statement made by Warren Cowgill in his unpublished manuscript
from the early seventies, though based on less evidence (which was probably the reason why the paper was
never published). For another independent statement on the preservation of the IE triadic system in Luwian,
see Morpurgo Davies/Hawkins (1988: 169—182).
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palatovelar, not caused by any noticeable first-hand alternation-trigger, cf. OIA Vklam- ‘be tired’
vs Vslam- “be tired’; OIA Vruc- ‘shine’ vs rusant- ‘be bright’; OIA Vsru- ‘hear, OCS slysSati
‘hear’ vs Lith. klausyti ‘hear’; Lith. pekus ‘domestic animal’ vs OIA pasu- “cattle’; OIA svasura-
‘father-in-law’ vs OCS svekrv ‘father-in-law’; OIA asman- ‘stone’, Lith. asmué, Latv. asmens
‘sharpness’ vs Lith. akmud, Latv. akmens, OCS kamy ‘stone’ etc. (cf. Hirt 1927: 238-241;
Vaillant 1950: 171-173; Burrows 1955: 75-76; Steensland 1972: 102—-104; Cekman 1974;
Allen 1978: 103; Shields 1981: 210-211; Mayrhofer 1986: 105—-106; Szemerényi 1996: 146;
Lipp 2009a: 5-98; Kapovi¢ 2017: 26-27; Young 2017: 497).

To the phonemic status of given velars: the labiovelars were determined as such’ at least
since Zupitza (1896: 1-2). Skold doubted the monophonemic value of labiovelars (Skold 1924:
128; similarly Whatmough 1937: 52-56) and preferred the double articulated labial-velar
plosives (i.e. as Ewe Kp, gb), Salmons and Smith (2005) returned to the monophonemic status
of (voiced) labiovelars, independently confirming it. Palatovelars are not attested as such in a
single satam-language (here we usually meet sibilants or affricates); their phonetic value is then

a reconstruction®.

We will use the two-stages triadic model based on Lipp (2009a: 5-19), assuming the older
distinction between the plain velar (unmarked) and the labiovelar (marked series). This model
was replaced in the area of the later satam-languages by the classical triadic model (this explains
why there are traces of the old labiovelar vs plain velar distinction in the satam-languages, but
not the traces of the palatovelars in the centum-languages). However, it is highly probable that
the ‘palatovelars’ were affricates at the same time, not true palatovelar plosives.” With such
massive remodelling, the primordial distinction between old labiovelars and plain velars was
neutralized in all positions, resulting in a merging of both guttural series (similar processes are

known from the centum-languages, e.g. k-Celtic, Tocharian, later Germanic languages).

7 Similar sounds are present in North-Caucasian, the Suto-Chuana subgroup of Bantu languages and Salish
languages.

8 Again, palatovelars as such are attested in Ubykh and other North-Caucasian languages.

 However, the classical triadic system has typological parallels in some non-Indo-European languages, especially
in North-Caucasian; we should mention especially recently extinct Ubykh or in Abaza and Abkhaz. Edel'man
(1973: 540-546) demonstrated that the guttural system based on three series (plain, palatalized, labialized) is
attested in Yazghulami, an East Iranian dialect in the North Pamir, and it should be noted that this system is
not a directly inheritance from IE, but secondarily created. It is worthy of mention that Yazghulani has not only
three guttural series, but a plain uvular and labialized uvular series, too. Ossetian has a pair of guttural and
uvular series in opposition plain vs labialized, too, again independently developed, not inherited from IE. That
the triadic system of related series could exist, is demonstrated in OIA in Sef¢ik 2012.
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However, for simplicity, we will use the traditional marking for the palatovelars, as we do for

other reconstructed Indo-European phonemes.

1.1.3 Indo-European obstruents: the list
Considering the issues as mentioned above, the set of Indo-European obstruents we work with
is then the seemingly conventional set (including the ruki-sibilant *s), we can put as follows:

plosives sibilant
labiovelars: k o ggh
plain velars: k g gh
palatovelars;:  k g gh @)
dentals: t d dh 5
labials: p b ph

This model does not probably reflect any actual state in the development of the Common Indo-
European but serves as a panchronic working model (as we have already mentioned above, the
guttural triad was limited to future satom-languages and palatovelars were probably not
phonetic palatovelar plosives, and we have to repeat that the modal values are probably
simplified, etc.). For panchronic reasons, the ruki-palatal s is included in the list, though never
reconstructable outside the satam-area and even so it’s existence is questionable for Pre-

Albanian and Pre-Armenian).

1.2 Segments and contexts
The focus of our study is clusters of IE obstruents in three different contexts.

The obstruent segments (i.e., the left part) of clusters could be split into the following blocks:

i. the central block'® containing IE dentals (phonetically could also be realized as alveovelars
in some of the languages) and palatovelars (in the satam-languages only);

ii. the peripheral block!! containing IE labials, plain velars and labiovelar series (in the
centum-languages only);

iii. the sibilant block'? containing the old IE sibilant *s, the most satom-languages have a
secondary sibilant *s, arising due to Pedersen’s Law/the ruki-law.

Similarly, the context (i.e., the right part) of clusters could be classified as:
i. the context of *t-, causing the devoicing and deaspiration of the left obstruent in all Indo-
European languages; the exception is languages with Bartholomae’s Law;

19 In terms of Jakobson / Halle (1956: 31), we can term it an acufe block.
! Using the terminology of Jakobson/Halle again, the block could be termed a grave block.
12 This block is defined, as we see, not by its localization, but its sonority.
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ii. the context of *d"-; causing the voicing and deaspiration of the left obstruent in languages
where the voicing is preserved (here especially in Indo-European);

iii. the context of *s-;2 also causing the devoicing and deaspiration of the left obstruent; again;
these clusters could be affected by Bartholomae’s Law, the feature well preserved in Iranian
only.

1.3 On trajectories of the development in general

The development from the Indo-European stage to a given language stage is the transformation

between two (or more) states-of-arts; each state is a set of elements.

Within this analysis, we generally distinguish at least three stages of the development

from the input Indo-European into a given output language:

1. the (Late) Indo-European stage, the initial state, arrived at by reconstruction;

ii. the intermediate stage, the transitional stage (or, more appropriately, a set of sub-stages)
between Indo-European and an output language;

iii. the given language stage, the actually attested language'*.

The Indo-European-stage and the given-language-stage are hence both fermini of the whole

complex of the development processes, and both serve either as an input or respectively output

of the complex transformation of the reconstructed Indo-European phonemic system into a

given phonemic system. This transformation, concerning the processes involved, could be

described more appropriately as a set of minor transformations, not as a single giant

transformation of its own.

Note that the input (i.e., the Indo-European-stage) is a result of reconstruction, but the
output is actual language matter, recorded as a hard fact. Both are fixed sets objects, though
results of a different approach (output is simply observed, the input is reconstructed).

The intermediate-stage (or stages) is, on the contrary, a set of trajectories between the
input and the output and hence a matter of more or less analytic nature.

It is a paradox that often the reconstructed stage (the input) can be quite securely
reconstructed without a more profound analysis, e.g. the merging of both voiced modal classes
of plosives in Iranian, Balto-Slavic, etc., since it can be based on a simple observation.

The intermediate stage is based both on a comparative reconstruction and an internal

reconstruction and in this very aspect the intermediate-stage is a kind of black box since we do

13 In some context realized as *5-; the distribution, in this case, is affected by the left phoneme in the cluster, i.e.,
by the Pedersen’s Law/ruki-rule; securely attested in Indo-Iranian and Balto-Slavic);

14 At this moment, we leave aside the often insecure knowledge of the phonetic realization (cf. the phonetic
nature of the ‘tau gallicum’, the value of Hittite plosives, etc.).
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not see immediately what is inside, but we project the possible trajectories in it and choose that

which fits most the known data both of the input and the output.

INPUT TRANSFORMATIONS OUTPUT
Indo-European | — intermediate - a given language
stage(s)
(given by (‘the black box’; the (attested language
reconstruction) modelled trajectories) facts)

When speaking about the trajectory from the input to the output, there are often multiple ways
of plotting the trajectory, i.e., there could be competing scenarios, though leading from the same
income towards the same outcome, as we will see on the examples of the development of
various clusters below (a typical case is the development of the peripheral clusters + #/s- in Pre-

Slavic).

Note: On the following lines, the terms ‘major’ and ‘minor’ developments will be sometimes used. A minor
development is a development which in its results differs from the expected lautgesetzlich development
according to a given known sound law but falls with a possible range of outputs, though the precise reasons
for this special development are not clear (otherwise they would fit within a defined sound law).

1.4 On language material and its analysis

The focus of the present analysis is on clusters of Indo-European obstruents (in a sense
described above) + *#/s- clusters. The reason we have picked these clusters is obvious and
apparent: formations of these two types are very numerous and well-attested, and the
observation of their function could be applied, in the basic features, to all other clusters formed
by voiceless obstruents.

The clusters of the same obstruents with *d"- were used only with languages with
extensive and productive use of this kind of formation, namely in Indo-Iranian (here especially
since the comparison of the d"-context clusters are important due to Bartholomae’s Law and
subsequently for the #-context clusters), Baltic (more to illustrate the situation outside of Indo-
Iranian) and Greek (besides the purely illustrative use, it was important to demonstrate the *d”-
context clusters after the phonemic revaluating of voice and subsequent remodelling of whole
*d"-context clusters in Greek). Again, the function of the *d”-context clusters can be applied
and generalized to other IE voiced aspirated contexts, namely to IE *b"-context.

The reader will notice that a natural complement to the present study could be the
‘thorn’-question, which was deliberately and willingly omitted, since the sheer number of
examples would increase the number of pages required — the author of the present lines could

only recommend comprehensive study by Lipp (2009b — covering 350 print pages!).
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The work on this analysis was made possible due to preceding important works, quoted in the
lines below. Especially worthy of mention are authors of LIV (the second edition of it was
used), the more so since our focus was mainly on the productive verbal formations, NIL (used
when verbal data were not sufficient) and of various quoted etymological dictionaries of given
languages (often of the Leiden origin) but also with the use of the classical works like Pokorny
(IEW). Of valuable help were lists of OIA verbal forms by Whitney (1885) and MacDonell
(1916), the list of the Avestan verbal forms by Kellens (1984) and the list of Tocharian verbal
forms by Malzahn (2010). From monographs at least few of many should be noted in alphabetic
order: Gortzen (1998), Hill (2003), Kiimmel (2007) and two-part monumental volume by Lipp
(2009a; 2009b). To the quoted literature, we should attribute all the positive sides of the present

works; all mistakes are fully the author’s alone.

The analysis 1s segmented in accordance with given branches of the IE languages, represented
either by a single language (Old Church Slavonic for the whole Slavic family, Gothic for the
whole Germanic) or more languages (OIA, Avestan, Persian and Niristani represent the Indo-
Iranian branch; Italic languages are represented by both by Latin and Sabellian languages) if
the data they bring are substantially and significantly different (the aforementioned Italic
languages differ in their development of the peripheral series, Indo-Iranian languages
substantially differ in the development of all local series). The ordering of the given branches
is not accidental — first, we will follow the satam-languages, followed by the centum-languages
and finally by two peripheral (technically centum) languages with a remarkable difference in
the development of the clusters of dental plosive + *#/s (Hittite for Anatolian languages, and
Tocharian). Each chapter on a given branch/language is then written as an independent study,

both for convenience of the reader and for the simplicity of the present treatise as a whole.
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2 The development of the two-obstruent clusters from Indo-European into

Indo-Iranian

2.0 Indo-Iranian languages
The Indo-Iranian (Aryan) branch of Indo-European languages is one of the most influential sources of the whole
discipline, due to its huge documentation.

Old Indo-Aryan is known from extensive Vedic texts, the most important source being Rg-veda, assumed
to be compiled by the middle of the second millennium BC, this oldest stratum is followed by younger documents,
notably brahmanas and post-Vedic works. The Old Indo-Aryan language was replaced by its Middle and New
Indo-Aryan heirs, forming a natural laboratory of a language continuum (cf. Bloch 11-31; Masica 1991: 32—-60;
Cadorna 2017). The influence of Vedic (or precisely, of Classical Sanskrit) on the development (and results) of
Indo-European comparative linguistics was enormous, especially in the 19" century.

There are two relatively well Old Iranian languages: Avestan, orally composed in the 2" and 1% millennia
BC (written down in the Sassanian Period ca 600 AD), the Old and Young Avestan are not different stages of a
single language but are distinguished even spacially. The second language is Old Persian, attested in contemporary
documents in cuneiform script, dated since the rule of Darius I until Alexander (cf. Skjeervo 2017: 472-474).

Nuristani language are, on the other hand, a relatively small group of languages with an unclear relation
to both main branches, attested from the 20™" century AD and relatively worse both documented and examined.
2.1 On the reconstruction of the trajectory of the Indo-Iranian development
The development of two-obstruent clusters from Indo-European into given Indo-Iranian
languages should be understood as a complex of sequences of at least three stages, which can
be demonstrated by the development of Old Indo-Aryan: there is the IE stage, which is an input
to the process, the Old Indo-Aryan stage, which is the output of the process and the intermediate
transitory stage (or stages), which we can term the Indo-Iranian stage. We can similarly model
the development of Avestan and Old Persian, differing in their respective outputs and later
developments, specific for the Iranian branch of the Indo-European languages. Old Indo-Aryan,
Avestan and Old Persian stages are mutually equivalent, being attested roughly at the same
time. Naristani, on the other hand, which probably forms the third branch of Indo-Iranian
languages, according to the prevailing opinion (but see note below), is attested since the early
20™ century, which creates remarkable problems because of the relationship of its data to the

old Indo-Iranian languages.

Note: The position of NiristanT within the Indo-Iranian family was considered the third independent branch
(Mayrhoffer 1951: 15; Morgenstierne 1961; Fussman 1972: 391; Strand 1973; Nelson 1986: 104—116; Kausen
2012: 661-667), closer to Iranian (Mayrhofer 1984; Mayrhoffer 1997: 107—108; Lipp 2009a: 156—157) or to
Indo-Aryan languages (Bloch 1965: 54; Buddruss 1977: 33; Degener 2002; Blazek/Hegediis 2012; Weba
2016), for the most actual discussions on the theme also see Cardona/Jain (2003: 22-25).

In the following lines, our analysis will be primarily focused on the development of Old Indic
(represented by Vedic) and of Old Iranian languages (i.e., Avestan and Old Persian), since they
are fully equivalent in the relative chronology, though Old Persian data are far worse attested

than those of Avestan and Avestan worse than those of Vedic. Naristani data will serve more
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as a commentary and appendices to the main course of analysis, quoted when possible, visually
marked from the bulk of Old Indo-Iranian languages by the size of the font used.

Note that the output stages contain the ‘hard data” and these data are almost empirically
approached, but both IE and Il stages are reconstructed models®®, reconstructed via the
comparison either of IE or Indo-Iranian languages, the approach being more ‘algebraic’ than
‘empirical’, ‘models’ than “facts’ in its very nature. The changes between given stages are
expressed through trajectories; in some cases, parallel trajectories could be modelled, as we will
demonstrate below.

Our primary focus is on two-obstruent clusters, formed either by any left-standing
plosive or a sibilant in contexts of the right standing *t-, *d"- or *s/5. The main point of our
interest will be clusters formed on the morphemic boundary between two morphs, i.e., on the
clusters of obstruents synchronically produced; the ‘etymological’ clusters (not resulting from
synchronic alternations) will be used only if the ‘alternating’ clusters will not be at hand. The
alternating clusters have precedence, since being a very ‘living flesh’ of a given language, such
alternations show active structures and can serve as a cornerstone for an internal reconstruction.
The verbal systems offer a huge thesaurus of such productive alternations; nominal morphology

will be used only occasionally.

Note: The two-obstruent clusters could either be preceded or followed by a non-obstruent consonant but since
Indo-Iranian non-obstruents (liquids, sonants, nasals'®) are always peripheries of the consonantal clusters, if
the obstruents are present, such clusters will be accepted as well as obstruent-only clusters, especially since
non-obstruents do not generally trigger any alternations of obstruents in observed languages (the exceptions
will be pointed out in case of need).

2.2 The development of two-obstruent clusters in Vedic
In the forming of two-obstruent clusters in Vedic, there are the following general tendencies
and rules (usually shared with other old Indo-Iranian languages as well):

i. voiceless and voiced non-aspirated plosives have the same developments before voiceless
obstruents;

ii. voiced aspirated plosives, when concatenated by a voiceless non-aspirate plosive, form
clusters of DD"; this process is known as Bartholomae’s law;

iii. the same result is given by the concatenation of two voiced aspirated plosives or by a
concatenation of a voiceless or voiced non-aspirate with a voiced aspirate plosivel’;

iv. in contrast with above, all plosives are neutralized on a voiceless plosive before s-
(Bartholomae’s Law is not applied).

15 However, even ‘hard” Vedic, Avesta, Old Persian or Niristani data form some kind of a mental structure; they
form a model sui generis, though based on empirical evidence.

16 For good reasons, we deal with nasals as with phonemic non-obstruents, though phonetically, they are obstruents
as well.

17 But we will see below, there are some interesting exceptions of this generally assumed rule.
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Beside those, we have to remark that:

v. the OIA voiceless aspirates never form a cluster with the following obstruent in the same
way as their counterparts. The OIA voiceless aspirated plosives are always separated by i
from the following obstruent; hence, all examples of voiceless aspirates will be absent from
our overview;

vi. for both for diachronic and synchronic reasons we have to distinguish two series: the original
Indo-European palatovelars (and though this series is in no way palatalovelar in its phonetic
realization, we will stick for simplicity to this name): s, j1, hy and true palatals: c, j», h. arising
from the later palatalization from merged original IE plain velars and labiovelars. The
synchronic reason to distinguish both series is as follows: original palatovelars are realized
before plosives in OIA as cerebrals (or as zero), as we will see below, the palatals are
neutralized to plain velars (in contrast with that both series are neutralized on plain velar
before the sibilant).

vii. Since the number of examples on the alternations of left standing cerebrals is insignificant,
the cerebrals (diachronically moreover of the late origin) are in generally omitted, except -s,
which is generally the result of Pedersen’s Law and in its diachronic aspect definitely at least
of Indo-Iranian origin. Some notes on cerebrals are included as a special note to section 2.3
dealing with dentals.

2.2.1 Clusters of labial + t/d"/s
The clusters with the labial obstruent on the left form following patterns:

P+t =OIA pt:

ppp. aptd-, inf. aptum (Nap- obtain’; cf. pr. apnéti; < IE *NHoep-; cf. Hitt. épzi, appanzi
‘grab’, OL. apio ‘fasten’; cf. Whitney 1885: 6; MacDonell 1916: 371; Pokorny IEW:
50-51; EWAI I: 167; LIV*: 237; NIL: 311-317);

a0. tdptam, ppp. taptd- (Ntap- ‘heat’; cf. pr. tdpati; < IE *Ntep-; cf. L. teped ‘be warm’,
OCS teplostv ‘heat’; cf. Whitney 1885: 61; MacDonell 1916: 386; Pokorny IEW:
1169-1170; EWAI I: 623-624; LIV?: 629-630; NIL: 698-670);

ppp. trptd- (Ntrp- ‘be pleased’; cf. pr. trpnéti; < IE *terp-; cf. Lith. tarpstii ‘satisfy’; cf.
Whitney 1885: 65-66; MacDonell 1916: 386; Pokorny IEW: 1077-1078; EWAI I:
634-635; LIV?: 636);

pr. svdptu, ppp. suptd- (Nsvap- ‘sleep’; cf. pr. svdpati; < IE *\syep-; cf. L. sopia, OCS
sopljo ‘sleep’; cf. Whitney 1885: 201; MacDonell 1916: 432; Pokorny IEW: 1048—
1049; EWAI II: 791; LIV% 612; NIL: 675-680);

num. saptd- ‘seven’ (< IE *\/septng—; cf. Gr. énta, L. septem ‘seven’; cf. Pokorny IEW:
1048—-1049; Emmerick 1992a: 169-170, 181-182; Blazek 1999: 246; EWai I1: 700);

b" + t = OIA bd™:
ppp. ubdhd- (Nubh- “stick’; cf. pr. dumbhat; < IE *\yeb"-; cf. Hitt. wepta, OHG weban
‘weave’; cf. Whitney 1885: 13; MacDonell 1916: 373; Pokorny IEW: 1114; EWAI II:
506; LIV?: 658);
ppp. rabdhd- (Nrambh- ‘grasp’; cf. pr. rabhate; < IE *Nlemb"-; cf. Gr. Mgpdpa “spoils of
war’; cf. Whitney 1885:136; MacDonell 1916: 411; Pokorny IEW: 652; EWAI II: 434—
435; LIV*: 411-412); etymologically the same root as the following one:
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ppp. labdhd-, gd. labdhvd (Nlabh- ‘take’; cf. pr. ldbhate; < IE *Nlemb"-; cf. Gr. Magdpa
‘spoils of war’; cf. Whitney 1885: 145—-146; MacDonell 1916: 414; Pokorny IEW: 652;

EWAI II: 434-435; LIV?: 411-412);
ppp. dabdhd- (Ndabh- ‘harmy’; cf. pr. dabhati; < IE *Nd"eb'-; cf. Hitt. tepnuzzi ‘downsize’,

Lith. dobiu ‘invalidate’; cf. Whitney 1885: 70; MacDonell 1916: 388; Pokorny IEW:
240; EWAI II: 694-696; LIV?: 132-133; NIL: 85-86);

P + d"= OIA *bd":

not attested

b" + d" = OIA *bd":
not attested
P +s =0IA ps:
ft. apsydti, ds. ipsati (Nap- “obtain’; cf. pr. apnéti; < IE *NHoep-; cf. Hitt. épzi, appanzi
‘grab’, OL apio ‘fasten’; cf. Whitney 1885: 6; MacDonell 1916: 371; Pokorny IEW:

50-51; EWAI I: 167; LIV?: 237; NIL 311-317);
a0. dtapsit (\Ntap- “heat’; cf. pr. tdpati; < IE *\tep-; cf. L. teped ‘be warm’, OCS teplostw

‘heat’; cf. Whitney 1885: 61; MacDonell 1916: 386; Pokorny IEW: 1169-1170; EWAI

I: 623-624; LIV%: 629-630; NIL: 698-670);
co. dtarpsyat B, ds. titrpsati (Ntrp- “be pleased’; cf. pr. trpnéti; < IE *Nterp-; cf. Lith.
tarpstu ‘satisfy’; cf. Whitney 1885: 65-66; MacDonell 1916: 386; Pokorny IEW:

1077-1078; EWAI I: 634-635; LIV?: 636);
ft. svapsydti B (Nsvap- “sleep’; cf. pr. svdpati; < IE *Nsyep-; cf. L. sopis, OCS swpljo

‘sleep’; cf. Whitney 1885: 201; MacDonell 1916: 432; Pokorny IEW: 1048—1049;
EWAI II: 791; LIV?: 612; NIL:675-680);
b"+s =OIA ps:
ps. ripsate B (Nrambh- ‘grasp’; cf. pr. rabhate; < IE *Nlemb"-; cf. Gr. Magdpa “spoils of
war’; cf. Whitney 1885:136; MacDonell 1916: 411; Pokorny IEW: 652; EWAI II: 434—

435, LIV2Z 41 1—412), etymologically the same root as the following one
ds. dlapsata, ft. lapsydti, ds. lipsate AV, ps. lipsydte B (Nlabh- ‘take’; < IE *Nlemb"-; cf.
Gr. Aagdpa ‘spoils of war’; cf. Whitney 1885: 145-146; MacDonell 1916: 414,

Pokorny IEW: 652; EWAI II: 434-435; LIV?: 411-412);
ds. dipsati (Ndabh- ‘harm’; cf. pr. dabhati; < IE *Nd"eb"-; cf. Hitt. tepnuzzi ‘downsize’,

Lith. dobiu ‘invalidate’; cf. Whitney 1885: 70; MacDonell 1916: 388; Pokorny IEW:
240; EWAI II: 694-696; LIV?: 132—133; NIL: 85-86);

The b"t-clusters are subjected to Bartholomae’s law (but not b"s-clusters), as are all clusters
resulting from original voiced aspirated plosive + t. There are no secure examples of clusters
from p/b + d" and b"+ d", though we can assume, due to analogy with other series (see below),

for both as *db", i.e., the same outcome as for clusters of b"t.

20



2.2.2 Clusters of velar palatal + t/d"/s
The true velars are generally scarce at the end of roots, and the (secondary) palatals are products
of the palatalization of original IE plain velars and labiovelars. Both series are in privative
opposition to the related series in the sense of Trubetzkoy, and palatals neutralize to plain velars
before obstruents, hence, both series are treated as a single one.

The clusters with the velar/palatal obstruent on the left form the following patterns:

K® +t = OIA kt:

a0. Saktdm, inf. Saktave (NSak- ‘be able’: cf. ao. Sdkat; < |E *\kek®-; cf. Olr cecht ‘might’;
cf. Whitney 1885: 169; MacDonell 1916: 422; Pokorny IEW: 522; EWAI 11: 600-601;
LIV?2: 322);

pf. mumoktu, ppp. muktd- (Nmuc- ‘release’; cf. ao. dmoci; < IE *Nmeuk-; cf. L. &-mungo
‘blow out’, Lith. munkz ‘get loose’; cf. Whitney 1885: 122; MacDonell 1916: 406;
Pokorny IEW: 744; EWAI I1: 382-383; LIVZ: 443-444);

pr. prakté, impf. piprkta (Npre- ‘mix’; cf. pr. priicdte; < IE *Nperk-; cf. L. parco ‘spare’;
cf. Whitney 1885: 101; MacDonell 1916: 398-399; Pokorny IEW: 820; EWAI I1: 96;
LIV?: 476);

inf. pdktave, gd. paktvd, nom. paktar- (Npac- ‘cook’; cf. pr. pdcati; < IE *\pekt-; cf. L.
coqua, OCS peko ‘cook’; cf. Whitney 1885: 92-93; MacDonell 1916: 396; Pokorny
IEW: 798; EWAI II: 64; LIV?: 468; NIL: 548-552);

pr. vivakti, ppp. uktd- (\vac- ‘speak’; cf. ao. dvaci; < IE *\uek!-; cf. Gr. elnov ‘say’; cf.
Whitney 1885: 151; MacDonell 1916: 415; Pokorny IEW: 1135-1136; EWA. I1: 489—
491; LIVZ: 673-674);

pr. niniktd, ppp. niktd-, int. nenikté (\nij- ‘wash’; cf. ao. dnijam; < |E *\nejg*-; cf. Gr.
vilw ‘wash’, Olr. -nenaig ‘wash’; cf. Whitney 1885: 90; MacDonell 1916: 395;
Pokorny IEW: 761; EWAI I1: 54; LIV?: 450; NIL: 519-520);

ppp. tyaktd- B (Ntyaj- ‘forsake’; cf. pf. titygja; < IE *Vtieg™-; cf. Gr. oépopar “feel
awe/shame’; cf. Whitney 1885: 66; MacDonell 1916: 387; Pokorny IEW: 1086; EWAI
I: 673-674; LIV?: 643; NIL: 660-661);

pr. yundkti, yundkta, a0. yukta (Nyuj- “join’; cf. pr. yunjanti; < |E *\jeug-; cf. L. iungo
‘harnesss’, OCS igo ‘yoke’; cf. Whitney 1885: 132-133; MacDonell 1916: 410;
Pokorny IEW: 508-510; EWA. II: 417—418; LIVZ: 316; NIL: 397—404);

a0. viktd, ps. viktd- (Wij- ‘tremble’; cf. pr. vijdnte; < |E *\yejg-; cf. Gr. gixo, OF wican
‘give way’; cf. Whitney 1885: 159; MacDonell 1916: 418; Pokorny IEW: 1130-1131;
EWAI II: 577-578; LIV?: 667-668);

num. pakthd- “fifth’, pa(i)kei- ‘set of five’ (< IE *Vpenk!-t-; cf. L. quinctus, OCS petw
‘fifth’; cf. Pokorny IEW: 1048-1049; Emmerick 1992a: 168-169, 180-181; Blazek
1999: 246; EWai ll: 65-66);

g®h + t = OIA gd"
prc. dhaktam (Ndagh- ‘reach to’; cf. pr. daghnuyat g; < IE *Nd"eyg“"H.-; cf. Gr. Hom.
e0avo ‘come first’; cf. Whitney 1885: 69; MacDonell 1916: 388; Pokorny IEW: 250;
EWAI I: 691; LIV?: 134-135);
ppp. dagdhd- (Ndah- burn’; cf. pr. ddhati; < IE *Nd"eg"-; cf. Lith. degs ‘burn’; cf.
Whitney 1885: 71; MacDonell 1916: 388-389; Pokorny IEW: 240-241; EWAI |: 712—
713; LIVZ 133-134);
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pr. dégdhi, dugdhé, ppp. dugdhd- (Nduh- ‘milk’; cf. pr. duhdnti; < IE *Nd"eug"-; cf. Gr.
tevym ‘make ready’, OE ge-dygan ‘overcome’; cf. Whitney 1885: 76; MacDonell
1916: 390; Pokorny IEW: 271; EWA. |: 747-748; LIV?: 148-149);

K® + d" = OIA gd":

a0. Sagdhi (Nsak- ‘be able’: cf. a0. Sdkat; < IE *Nkek®-; cf. Olr cecht ‘might’; cf. Whitney
1885: 169; MacDonell 1916: 422; Pokorny IEW: 522; EWA. I1: 600-601; LIV?: 322);

pr. piprgdhi, pridhi (= pragdhi) (Npre- “mix’; cf. pr. pricdte; < IE *\perk-; cf. L. parco
‘spare’; cf. Whitney 1885: 101; MacDonell 1916: 398-399; Pokorny IEW: 820; EWAI
11: 96; LIV?: 476);

pf. mumugdhi, @0. dmugdhvam (N\muc- ‘release’; cf. a0. dmoci; < IE *Nmeyk-; cf. L. &-
mungo ‘blow out’, Lith. munka ‘get loose’; cf. Whitney 1885: 122; MacDonell 1916:
406; Pokorny IEW: 744; EWAI 11: 382-383; LIVZ: 443-444);

pf. tityagdhi (Ntyaj- ‘forsake’; cf. pf. tityaja; < IE *tieg’-; cf. Gr. oéfopar “feel
awe/shame’; cf. Whitney 1885: 66; MacDonell 1916: 387; Pokorny [IEW: 1086; EWAi
I: 673-674; LIV?: 643);

int. nenigdhi (\nij- ‘wash’; cf. ao. dnijam; < IE *\nejg*-; cf. Gr. vi¢o ‘wash’, OIr. -nenaig
‘wash’; cf. Whitney 1885: 90; MacDonell 1916: 395; Pokorny IEW: 761; EWAI II:
54; LIVZ: 450; NIL: 519-520; NIL: 660-661);

a0. dyugdham (\yuj- join’; cf. pr. yusijanti; < IE *Njeug-; cf. L. iungd ‘harness’, OCS igo
‘yoke’; cf. Whitney 1885: 132—-133; MacDonell 1916: 410; Pokorny IEW: 508-510;
EWAI 1I: 417-418; LIV?: 316; NIL: 397-404);

gWh+ gh = *gq:

not attested

K® + s = OIA ks:

ft. Saksydti (Nsak- ‘be able’: cf. ao. Sdkat; < |E *\kek®-: cf. Olr cecht ‘might’; cf. Whitney
1885: 169; MacDonell 1916: 422; Pokorny IEW: 522; EWA. I1: 600-601; LIV?: 322);

a0. dprksi (Npre- ‘mix’; cf. pr. priicdte; < IE *\perk-; cf. L. parco ‘spare’; cf. Whitney
1885: 101; MacDonell 1916: 398-399; Pokorny IEW: 820; EWA. I1: 96; LIV?: 476);

a0. muksata, ds. mimuksati (Nmuc- ‘release’; cf. ao. dmoci; < IE *Nmeuk-; cf. L. &-mungo
‘blow out’, Lith. munka ‘get loose’; cf. Whitney 1885: 122; MacDonell 1916: 406;
Pokorny IEW: 744; EWA.I |I: 382-383; LIV?Z: 443-444);

a0. pdksat, ft. paksydti (Npac- ‘cook’; cf. pr. pdcati; < IE *Npek®; cf. L. coqus, OCS peko
‘cook’; cf. Whitney 1885: 92-93; MacDonell 1916: 396; Pokorny IEW: 798; EWAI
I1: 64; LIVZ: 468; NIL: 548-552);

ft. vaksydti, ds. vivaksati (\vac- ‘speak’; cf. ao. dvdci; < IE *\uek!-; cf. Gr. elnov ‘say’;
cf. Whitney 1885: 151; MacDonell 1916: 415; Pokorny IEW: 1135-1136; EWA. II:
489-491; LIVZ: 673-674);

a0. niksi, dnaikstt (\nij- ‘wash’; cf. ao. dnijam; < |E *Nneig'-; cf. Gr. viCw ‘wash’, OIr. -
nenaig ‘wash’; cf. Whitney 1885: 90; MacDonell 1916: 395; Pokorny IEW: 761;
EWAI 11: 54; LIVZ: 450; NIL: 519-520);

gWh + s = OIA ks:
a0. ddhaksit, ft. dhaksyati (Ndah- ‘burn’; cf. pr. dahati; < |E *\d"eg*"-; cf. Lith. degu
‘burn’; cf. Whitney 1885: 71; MacDonell 1916: 388-389; Pokorny IEW: 240-241;
EWAI I: 712-713; LIVZ 133-134);
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a0. ddhuksata, dhuksata (\/duh- ‘milk’; cf. pr. duhdanti; < |IE *\/dheygh-; cf. Gr. tevym
‘make ready’, OE ge-dygan ‘overcome’; cf. Whitney 1885: 76; MacDonell 1916: 390;
Pokorny IEW: 271; EWAI I: 747-748; LIVZ: 148-149);

As above, a solid example of clusters resulting from a concatenation of g"h,+d" is missing, the
reconstruction is given purely by analogy either with ‘Bartholomae’s clusters’ of g"t/h,t or with
the dental series. As in other cases, the g"s/hs clusters are not subjected to Bartholomae’s Law,

in contrast with g"t/h,t.

2.2.3 Clusters of palatovelar + t/d"/s
The original IE palatovelars (realized in OIA as s, ji1, hi respectively) form clusters of the
following patterns:

K+t = OIA st:

pf. didestu, a0. ddista, ppp. distd-, int. dédisti (Ndis- ‘point’; cf. pr. disatu; < |E *Ndejk-;
cf. L. dico ‘say’; cf. Whitney 1885: 73; MacDonell 1916: 389; Pokorny IEW: 188—
189; EWAI I: 744-746; LIVZ: 108-109);

ppp. drstd-, gd. drsiva (Ndrs- “see’; cf. pf. daddrsa; < |E *Nderk-; cf. Gr. 8épropon ‘see’;
cf. Whitney 1885: 391; MacDonell 1916: 78; Pokorny IEW: 213; EWAI I: x; LIV
122);

pr. vasti, vastu, vivasti, vivastu (\/vas’- ‘desire’; cf. pr. vdasmi; < IE *\/yek'-; cf. Hitt. wekzi
‘wish’; cf. Whitney 1885: 155; MacDonell 1916: 416; Pokorny IEW: 1135; EWAI II:
527-528; LIV?: 672-673);

a0. dyasta, ppp. istd- (Nyaj- ‘sacrifice’; cf. pr. ydjati; < |E *NHjag-; cf. Gr. 8 opou ‘stand
in awe’ (?); cf. Whitney 1885: 129; MacDonell 1916: 408; Pokorny IEW: 501; EWAI
11: 392-394; LIV?: 254-255);

ppp. mrstd- (Nmrj- ‘wipe’; cf. pr. mpjdnti; < 1E *\Hmerg-; cf. Gr. apépyo ‘pluck, pull’;
cf. Whitney 1885: 125; MacDonell 1916: 407; Pokorny IEW: 738; EWAII II: 324-326;
LIV?2: 280-281);

a0. dsrsta, ppp. srsta- (\Nsrj- “emit’; cf. pr. spjati; < IE *Vselg-; cf. Gr. Aayaio, ‘release’
(?); cf. Whitney 1885: 189-190; MacDonell 1916: 428-429; Pokorny IEW: 900-901;
EWAI 1I: 709; LIVZ: 528-529);

g+t = OIA 0d":

ppp. giidhd-, gd. gidhvi (Nguh- “hide’; cf. ao. guhdh; < IE *Ng“eyg"-; cf. Whitney 1885:
38; MacDonell 1916: 379-380; Pokorny IEW: 450; EWAI |: 502—503; LIV?2: 199);

pr. lédhi B (Vlih- “lick’; cf. caus. lehdyati; < IE *\leig"-; cf. Gr. Aeiyw, OCS lizo ‘lick’; cf.
Whitney 1885: 148; MacDonell 1916: 414; Pokorny IEW: 668; EWAI II: 463; LI1V?:
404);

ppp. riidhd-, gd. ridhva (Nruh- ‘ascend’; cf. pr. réhati; < IE *\VHileud"-; cf. Gr. Hom.
fAv0ov ‘come, start’; cf. Whitney 1885: 143-144; MacDonell 1916: 414; Pokorny
IEW: 306-307, 684—-685; EWAI II: 467-469; LIVZ: 248-249; NIL: 245-246);

ppp. ddhd-, inf. védhum (Nvah- ‘carry’; cf. pr. vdhati; < |E *\ueg"-; cf. L. uehs, OCS
vezo ‘ride’; cf. Whitney 1885: 157; MacDonell 1916: 417; Pokorny IEW: 1118-1120;
EWAI 11: 535-537; LIV?: 661-662);
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ppp. sadhd- (Nsah- ‘prevail’; cf. pr. sdhate; < IE *\seg"-; cf. Gr. & ‘have, hold’; cf.
Whitney 1885: 184—185; MacDonell 1916: 427; Pokorny IEW: 888-889; EWAI II:
717-718; LIV?: 515-516; NIL: 600-604);

K + d"= OIA dd"
pf. dididdhi (Ndis- ‘point’; cf. pr. disdtu; < |E *Ndejk-; cf. L. dicé ‘say’; cf. Whitney 1885:
73; MacDonell 1916: 389; Pokorny IEW: 188-189; EWA. II: 744-746; LIV2: 108
109);
pr. mrddhvam (Nmrj- ‘wipe’; cf. pr. myjanti; < |IE *\Homerg-; cf. Gr. auépyo ‘pluck,
pull’; cf. Whitney 1885: 125; MacDonell 1916: 407; Pokorny IEW: 738; EWAI II:
324-326; LIV?: 280-281);

g" + d"= OIA 0d":
a0. volhdm, vodhvam (Nvah- “carry’; cf. pr. vdhati; < |E *\ueg"-: cf. L. uehs, OCS vezop
‘ride’;cf. Whitney 1885: 157; MacDonell 1916: 417; Pokorny IEW: 1118-1120;
EWA. I1: 535-537; LIVZ 661-662);

K + s = OIA ks:

a0. ddiksi, ddiksat B (Ndis- ‘point’; cf. pr. disatu; < |E *Ndejk-; cf. L. dicé ‘say’; cf.
Whitney 1885: 73; MacDonell 1916: 389; Pokorny IEW: 188-189; EWAI II: 744—
746; LIVZ: 108-109);

pr. dadrksé, ao. adraksit B, ds. didrksate (Ndrs- ‘see’; cf. pf. daddrsa; < |E *Nderk-; cf.
Gr. dépkopan ‘see’; cf. Whitney 1885: 391; MacDonell 1916: 78; Pokorny IEW: 213;
EWAI I: x; LIVZ: 122);

pr. vdksi, vavdksi (\vas- ‘desire’; cf. pr. vasmi; < |E *yuek-; cf. Hitt. wekzi ‘wish’; cf.
Whitney 1885: 155; MacDonell 1916: 416; Pokorny IEW: 1135; EWA. Il: 527-528;
LIV?: 672-673);

a0. ydksva, ydksat, ft. ydksydte, ds. iyaksati®(Nyaj- ‘sacrifice’; cf. pr. ydjati; < |IE *Hjag-
; cf. Gr. élopan ‘stand in awe’ (?); cf. Whitney 1885: 129; MacDonell 1916: 408;
Pokorny IEW: 501; EWAI I1: 392-394; LIV?2: 254-255);

pr. mrksva, ao. dmarksit B, ft. mraksydte B (Nmrj- ‘wipe’; cf. pr. myjdnti; < IE *\Hamerg-
; cf. Gr. apépyw ‘pluck, pull’; cf. Whitney 1885: 125; MacDonell 1916: 407; Pokorny
IEW: 738; EWAI II: 324-326; LIVZ: 280-281);

a0. dsrksi, dsrksmahi, ft. sraksyati B, ds. sisrksati B (\/srj- ‘emit’; cf. pr. spjati; < IE
*selg-; cf. Gr. Aayaio, ‘release’ (?); cf. Whitney 1885: 189-190; MacDonell 1916:
428-429; Pokorny IEW: 900-901; EWA. I1: 709; LIV 528-529);

g+ s = OIA ks:

a0. dghuksat, ds. jiiguksati (Nguh- ‘hide’; cf. ao. guhdh; < |E *Ng“"eug"-; cf. Whitney
1885: 38; MacDonell 1916: 379-380; Pokorny IEW: 450; EWAI |: 502-503; LIVZ:
199);

a0. ruksas, druksat, ft. roksyati B, ds. ruruksati (Nruh- ‘ascend’; cf. pr. réhati; < |E
*\VHileyd"-; cf. Gr. Hom. #\b0ov ‘come, start’; cf. Whitney 1885: 143-144;
MacDonell 1916: 414; Pokorny IEW: 306-307, 684-685; EWAI II: 467—469; LIVZ:
248-249; NIL: 245-246);

18 An atypical reduplication, the expecting outcome would be *yiyaksati (cf. caus. ao. dyiyajat s from the same
root).
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a0. dvaksur, ft. vaksyati (\/V&h- ‘carry’; cf. pr. vahati; < |IE *\/yegh-; cf. L. ueha, OCS vezp
‘ride’; cf. Whitney 1885: 157; MacDonell 1916: 417; Pokorny IEW: 1118-1120;
EWAI 11: 535-537; LIV?: 661-662);

ao0. dsaksi, sdksat, ft. saksyate B (Nsah- ‘prevail’; cf. pr. sdhate; < |E *Nseg"-; cf. Gr. &
‘have, hold’; cf. Whitney 1885: 184—185; MacDonell 1916: 427; Pokorny IEW: 888—
889; EWAI II: 717-718; LIVZ 515-516; NIL: 600-604);

An interesting feature in the development is the secondary cerebralization of clusters, which is
triggered by the ruki-rule (Pedersen’s Law), affecting clusters with a right dental plosive,
clearly distinguishing them from clusters of velars/palatals + plosive (see above). What is
remarkable is that h; + t (‘Bartholomae’s clusters’) and hy + d" clusters both tend to the outcome
04", where 0 stands for the lost element (probably an approximant), causing either
diphthongization of the preceding a to o or e, dependent on the vowel of the next syllable (cf.
vodhvam from “vah- ‘carry’, trnédhi from \trh- ‘crush’ for diphthongic outcome; iidha- from
\vah- ‘carry’, sadhd- from \sah- ‘prevail’ for a simple lengthening of a preceding vowel). In
contrast, clusters resulting from s/j1+d" have as the outcome a geminate dg" (cf. pf. dididdhi
from Vdis- “point’ or pr. mrddhvdm from \mrj- ‘wipe’). As in other cases, the hss cluster is not

subjected to Bartholomae’s Law, in contrast with hat.

2.2.4 Clusters of dental + t/d"/s
The dentals form clusters of the following patterns:

T+t=0IAtt:

ppp. krttd- (Nkrt- “cut’; cf. pr. krntati; < IE *N(s)kert-; cf. Lith. kerti ‘cut off’; cf. Whitney
1885: 22-23; MacDonell 1916: 376; Pokorny IEW: 941-942; EWA. I: 315-316; LIV?:
559-560);

ppp. vrttd- (Nvrt- “turn’; cf. pr. vdrtate; < |E *\yert-; cf. L uertor, Goth. wairpan ‘turn’;
cf. Whitney 1885: 164; MacDonell 1916: 420-421; Pokorny IEW: 1156-158; EWAI
I1: 518-519; LIV?: 691-692);

pr. undtti, ppp. uttd- B (Nud- ‘wet’; cf. pr. undanti; < |E *\yed-; cf. Whitney 1885: 13;
MacDonell 1916: 373; Pokorny IEW: 346; EWA.I Il: 215-216, 279; LIV?: 658-659;
NIL: 706-715):

pr. dtti inf. detum (Vad- ‘eat’; cf. pr. ddmi; < IE *Hied-; cf. Hitt. édmi, L. edé ‘eat’; cf.
Whitney 1885: 3; MacDonell 1916: 370; Pokorny IEW: 287-289; EWAI |: 61-62;
LIV?Z: 230-231; NIL: 208-220);

pr. bhindtti, gd. bhittvd (Nohid- “split’; cf. pr. bhinddmi; < |E *\bejd-; cf. L. finds ‘split’,
Goth. beitan “bit’; cf. Whitney 1885: 111; MacDonell 1916: 402; Pokorny IEW: 116—
117; EWAI I1: 273-274; LIVZ 70-71; NIL: 11-12);

ppp. vittd-, gd. vittvd (\vid- ‘find’; cf. pr. vinddti; < |E *\yejd-; cf. L. uidi ‘see’, Arm.
egit ‘find’; cf. Whitney 1885: 159-160; MacDonell 1916: 418; Pokorny IEW: 1125—
1127; EWAI I1: 579-581; LIVZ 665-667; NIL: 717-722);

d" +t = OIA dd":
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pr. inddhé, ppp. iddhd- (Nidh- “kindle’; cf. pr. indhdte; < IE *VHaejd"-; cf. Gr. aibw
‘kindle’; cf. Whitney 1885: 8; MacDonell 1916: 371-372; Pokorny IEW: 11-12;
EWAI I1: 267; LIVZ: 259);

ppp. baddhd-, gd. baddhva (Vbandh- ‘bind’; cf. pr. badhndte; < IE *\bPend"; cf. Goth.
band ‘bind’; cf. Whitney 1885: 105; MacDonell 1916: 400; Pokorny IEW: 127; EWAI
11: 208; LIV 75);

ppp. buddhd- (Nbudh- ‘wake’; cf. pr. bédhati; < 1E *\b"eyd"-; cf. Gr. nevbopon ‘give
notice’, OCS bljudg ‘beware’; cf. Whitney 1885: 106—107; MacDonell 1916: 400—
401; Pokorny IEW: 150-152; EWAI 1I: 233-235; LIVZ: 82-83; NIL: 36-37);

ppp. yuddhd-, gd. yuddhvi (Nyudh- “fight’; cf. pr. yiidhyate; < |IE *\Hjeud"-; cf. OL. ioubé
‘command’; cf. Whitney 1885: 133; MacDonell 1916: 410; Pokorny IEW: 511-512;
EWAI II: 418-419; LIV?: 225-226);

T +d" = OIA dd"/od":

pr. addhi (Nad- ‘eat’; cf. pr. ddmi; < IE *\Hied-; cf. Hitt. édmi, L. edé ‘cat’; cf. Whitney
1885: 3; MacDonell 1916: 370; Pokorny IEW: 287-289; EWA. I: 61-62; LIVZ: 230
231; NIL: 208-220);

pr. viddhi (\vid- “find’; cf. pr. vinddti; < IE *Nuejd-; cf. L. uidr ‘see’, Arm. egit “find’; cf.
Whitney 1885: 159-160; MacDonell 1916: 418; Pokorny IEW: 1125-1127; EWA. II:
579-581; LIV?: 665-667; NIL: 717-722);

pr. dehi*® daddhi (Nda- “give’; cf. pr. dadati; < IE *\deHs-; cf. Gr. 8idwpt, L. do, OLith.
duosti ‘give’; cf. Whitney 1885: 71-72; MacDonell 1916: 388-389; Pokorny IEW:
223-225; EWAI I: 713-715; LIV?: 105-106; NIL: 60—69);

pr. undhi (-ddh-) (Nud- ‘wet’; cf. pr. unddanti; < IE *\yed-; cf. Whitney 1885: 13;
MacDonell 1916: 373; Pokorny IEW: 346; EWAI II: 215-216, 279; LIV2 658-659;
NIL: 706-715);

pr. bhindhi (-ddh-) (\bhid- split’; cf. pr. bhinddmi; < IE *\b"ejd-; cf. L. finds “split’,
Goth. beitan ‘bit’; cf. Whitney 1885: 111; MacDonell 1916: 402; Pokorny IEW: 116—
117; EWAI I1: 273-274; LIVZ 70-71; NIL: 11-12);

d" + d" = OIA 0d":

pr. bodhi (-ddh-) (Vbudh- ‘wake’; cf. pr. bédhati; < IE *\b"eud"-; cf. Gr. nevbopon ‘give
notice’, OCS bljudo ‘beware’; cf. Whitney 1885: 106—-107; MacDonell 1916: 400-
401; Pokorny IEW: 150-152; EWA. II: 233-235; LIVZ 82-83; NIL: 36-37);

a0. yodhi (-ddh-) (\yudh- “fight’; cf. pr. yudhyate; < IE *\Hjeud"-; cf. OL. ioubé
‘command’; cf. Whitney 1885: 133; MacDonell 1916: 410; Pokorny IEW: 511-512;
EWAI II: 418-419; LIV?: 225-226);

pr. dhehi?® (Ndha- ‘put’; cf. pr. dadhami; < IE *NdPeH;-; cf. Gr. tifmw ‘put’, Lith. desti;
cf. Whitney 1885: 82; MacDonell 1916: 392-393; Pokorny IEW: 235-239; EWAII I:
783-786; LIV?: 136-138; NIL: 99-117);

pr. indhvam (-ddh-) (Vidh- “kindle’; cf. pr. indhdte; < IE *\Heid"-; cf. Gr. aifo ‘kindle’;
cf. Whitney 1885: 8; MacDonell 1916: 371-372; Pokorny IEW: 11-12; EWAI II: 267,
LIV?2: 259);

19 From -d+d", output is simplified instead of the expected dadd"i or ded"i (= -0d"-).
2020 Erom -d"+d", output is simplified instead of the expected d"ed"i (= -0d"-).
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T+s=0IAts:

ft. kartsyami (Vkrt- ‘cut’; cf. pr. krntdti; < |E *N(s)kert-; cf. Lith. kerta ‘cut off’; cf.
Whitney 1885: 22-23; MacDonell 1916: 376; Pokorny IEW: 941-942; EWAI I: 315-
316; LIVZ: 559-560);

a0. avrtsata, ft. vartsyadti (\/vrt- ‘turn’; cf. pr. vartate; < 1E *\yert-; cf. L uertor, Goth.
wairpan ‘turn’; cf. Whitney 1885: 164; MacDonell 1916: 420—421; Pokorny IEW:
1156-158; EWAI I1: 518-519; LIV2: 691-692);

pr. dtsi (Nad- “eat’; cf. pr. ddmi; < IE *\Hied-; cf. Hitt. édmi, L. edo ‘eat’; cf. Whitney
1885: 3; MacDonell 1916: 370; Pokorny IEW: 287-289; EWA. |: 61-62; LIVZ: 230
231; NIL: 208-220);

pr. bhindtsi, ft. bhetsydte B, ds. bibhitsati (Nbhid- “split’; cf. pr. bhinddmi; < IE *\b"ejd-;
cf. L. findo ‘split’, Goth. beitan ‘bit’; cf. Whitney 1885: 111; MacDonell 1916: 402;
Pokorny IEW: 116-117; EWA. II: 273-274; LIVZ: 70-71; NIL: 11-12);

pr. vitsé, a0. avitsi, ds. vivitsati B (Wid- “find’; cf. pr. vindati; < IE *\uejd-; cf. L. uidr
‘see’, Arm. egit ‘find’; cf. Whitney 1885: 159-160; MacDonell 1916: 418; Pokorny
IEW: 1125-1127; EWAI II: 579-581; LIV?: 665-667; NIL: 717-722);

ds. part. ditsant- (Nda- “give’; cf. pr. dadati; < IE *NdeHs-; cf. Gr. 8idwpt, L. do, OLith.
duosti ‘give’; cf. Whitney 1885: 71-72; MacDonell 1916: 388-389; Pokorny IEW:
223-225; EWAI I: 713-715; LIV?: 105-106; NIL: 60—69);

d"+s=0IAts:

ft. bhantsydti (Nbandh- <bind’; cf. pr. badhndte; < IE *\b"end"-; cf. Goth. band ‘bind’; cf.
Whitney 1885: 105; MacDonell 1916: 400; Pokorny IEW: 127; EWA.I 1I: 208; LIV?:
75);

a0. dbhutsi, ft. bhotsati B (Nbudh- ‘wake’; cf. pr. bédhati; < IE *\Nb"eyd"-; cf. Gr. nevbopo
‘give notice’, OCS bljudp ‘beware’; cf. Whitney 1885: 106-107; MacDonell 1916:
400-401; Pokorny IEW: 150-152; EWA.I I1: 233-235; LIVZ: 82-83; NIL: 36-37);

pr. yétsi, ds. yiyutsati (Nyudh- “fight’; cf. pr. yudhyate; < IE *NHjeud"-; cf. OL. ioubé
‘command’; cf. Whitney 1885: 133; MacDonell 1916: 410; Pokorny IEW: 511-512;
EWAI I1: 418-419; LIVZ 225-226);

ds. dhitsati (Ndha- ‘put’; cf. pr. dadhami; < IE *Nd"eH;-; cf. Gr. tifnw ‘put’, Lith. desti;
cf. Whitney 1885: 82; MacDonell 1916: 392-393; Pokorny IEW: 235-239; EWAI I:
783-786; LIV?: 136-138; NIL: 99-117);

Especially worthy of note are t/d + d" clusters since they result either in dd" (as do
‘Bartholomae’s d"t clusters”), but sometimes in 0d"; cf. the root \da- ‘give’ which has both

forms: daddhi, dehi. The cluster of d" + d" results in 0d" regularly. As in other cases, the d"s

cluster is not subjected to Bartholomae’s Law, in contrast with d"t.

Note: Few examples demonstrate the development of clusters with a cerebral plosive in the left. From the root
\id- ‘praise’ there is ppp. itre. from Vtad- ‘beat’ there is pr. tadhi (from roots Vpid- ‘press’, Wid- ‘make strong’,
Vhid- ‘be hostile’ etc., have no attested forms with direct contact of a left cerebral plosive + t/d"/s, since this

clusters are prevented often by the anaptyctic i; cf. ppp. vilitd-, hidita-). The clusters ending in -s are dealt with
below.

2.2.5 Clusters of sibilant + t/d"/s
Both OIA sibilants are inherited from Indo-Iranian, s arose from Indo-Iranian *s (and from IE

*s due to Pedersen’s law/ruki-rule).
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S+1t=O0IA st:

pr. dsti, stds, dstu (Nas- ‘be’; cf. pr. dsat; < |E *VHies-; cf. Gr. éoti, L. est ‘be’; cf.
Whitney 1885: 5; MacDonell 1916: 370-371; Pokorny IEW: 340-341; EWAI |: 144,
LIV?2: 241-242; NIL: 235-238);

a0. dghasta (Nghas- ‘eat’; cf. pf. jaghdsa; < IE *Ng®Pes-; cf. Whitney 1885: 42;
MacDonell 1916: 381; Pokorny IEW: 452; EWAI I: 514; LIV?: 198-199);

ppp. ustd-, inf. vastave (Nvas- ‘shine’; cf. a0. dvasran; < |E *\yes-; cf. Lith. austi ‘break
dawn’; cf. Whitney 1885: 155-156; MacDonell 1916: 417; Pokorny IEW: 86-87,;
EWAI 11: 530-532; LIV?: 292-293; NIL: 357-367);

pr. Saste (Nsas- ‘order’; cf. pr. sasmi; < IE *\keHs-; cf. Alb. thom ‘say’; cf. Whitney 1885:
172; MacDonell 1916: 423; Pokorny IEW: 533; EWAI 1I: 632-633; LIV?: 318-319);

s+t =OIA st:

pr. dvésti, ppp. dvistd- (Ndvis- ‘hate’; cf. pr. dvésat; < IE *Ndyejs-; cf. OAv. d®bisantr; cf.
Whitney 1885: 81; MacDonell 1916: 392; Pokorny IEW: 228; EWAI I. 770-771;
LIV?2: 131);

pr. pindsti, ppp. pistd- (\pis- ‘crush’; cf. pf. pipésa; < |E *\pejs-; cf. Lith. pisz ‘copulate’,
OCS poxoms ‘push’; cf. Whitney 1885: 97-98; MacDonell 1916: 398; Pokorny IEW:
796: EWAI II: 169; LIV?: 466-467);

pr. vivesti, vivistds, ppp. vista- (\/vzls- ‘be active’; cf. pr. vivesah; < IE *\/ye;'s- 3; cf.
Whitney 1885: 161; MacDonell 1916: 419; EWA. I1: 585-586; LIV 672);

s+ d"= OIA 0d":?

pr. edhi (Nas- ‘be’; cf. pr. dsat; < |IE *VHies-; cf. Gr. éoti, L. est ‘be’; cf. Whitney 1885:
5; MacDonell 1916: 370-371; Pokorny IEW: 340-341; EWAI I: 144; LIV?Z: 241-242;
NIL: 235-238);

pr. ddhvam (Nas- sit’; cf. pr. asathe; < IE *\x-; cf. Hith. &sa, Gr. jotau sit’; cf. Whitney
1885: 6-7; MacDonell 1916: 371; Pokorny IEW: 342-343; EWAI II: x; LIVZ: 232);

pr. $adhi, pf. sasadhi (Nsas- ‘order’; cf. pr. sasmi; < IE *VkeHs-; cf. Alb. thom ‘say’; cf.
Whitney 1885: 172; MacDonell 1916: 423; Pokorny IEW: 533; EWAI Il: 632-633;
LIV?2: 318-319);

s +d"= OIA dd"
pf. vividdhi (\vis- ‘be active’; cf. pr. vivesah; < IE *\uejs- 3; cf. Whitney 1885: 161;
MacDonell 1916: 419; EWA. |I: 585-586; LIV?: 672);

s+s = OIA ts/ss/0s:

ds. jighatsati AV (Nghas- “eat’; cf. pf. jaghdsa; < |E *Ng®Pes-; cf. X x x’; cf. Whitney
1885: 42; MacDonell 1916: 381; Pokorny IEW: 452; EWAI |: 514; LIV?: 198-199);

CO. dvatsyat B (\/vas- ‘shine’; cf. ao. davasran; < |E *\/yes-; cf. Lith. austi ‘break dawn’;
cf. Whitney 1885: 155-156; MacDonell 1916: 417; Pokorny IEW: 86-87; EWAI II:
530-532; LIV?: 292-293; NIL: 357-367);

but

pr. Sassi (Nsas- ‘order’; cf. pr. sasmi; < IE *\keHs-; cf. Alb. thom ‘say’; cf. Whitney

1885: 172; MacDonell 1916: 423; Pokorny IEW: 533; EWA. II: 632—633; LIV?: 318
319);

21 Cf. later Wvas- 2. ‘wear’: pr. vaddhvam S. for the form with two plosives. This form is clearly construed as
analogical to sd" > dd".
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but

pr. asi?? (Nas- <be’; cf. pr. dsat; < |E *\Hies-; cf. Gr. £oti, L. est ‘be’; cf. Whitney 1885:
5; MacDonell 1916: 370-371; Pokorny IEW: 340-341; EWAI |: 144; LIV?Z: 241-242:
NIL: 235-238);

s +s = OIA ks:

a0. dviksat, dviksata AV (\/dvis- ‘hate’; cf. pr. dvésat; < IE *\duejs-; cf. OAv. d¥bisontr:
cf. Whitney 1885: 81; MacDonell 1916: 392; Pokorny IEW: 228; EWAI |: 770-771;
LIV?2: 131);

a0. apiksan $B (\pis- crush’; cf. pf. pipésa; < |E *\pejs-; cf. Lith. pisi ‘copulate’, OCS
poxoms ‘push’; cf. Whitney 1885: 97-98; MacDonell 1916: 398; Pokorny IEW: 796;
EWAI 11: 169; LIVZ: 466—467);

pr. viveksi, ft. veksyati (\vis- ‘be active’; cf. pr. vivesah; < |E *\yejs- 3; cf. Whitney 1885:
161; MacDonell 1916: 419; EWA. I1: 585-586; LIV 672);

Clusters with t- and d"- are cerebralized after s. Clusters from sd" are realized in two variants,

either as dd" or as 04" (cf. development of clusters of palatovelars + d"and dentals + d" above).

Clusters of two sibilants are usually dissimilated as a plosive + sibilant.

2.2.6 Overview of attested Vedic alternations
For a summary of the attested alternations of Vedic clusters formed either by any plosive +
t/d"/s or a sibilant + t/d"/s see the following table. Not attested forms are omitted, and the

assumed analogous forms are in brackets:

IE OIA t- dh- S-
-kW/g® | -k/clglj kt gd" ks
-g&" -g"h; gd" (ks)
-k/g -$/j1 st dd" ks
-G -hy 0d" 0d" (ks)
-t/d -t/d tt dd: ts
0d
-d" -d" dd" od" (ts)
-p/b -p/b pt ps
-b" -p" bd" (ps)
-s -S st od" ts
-3 s st dd" ks

Note: Since Indo-Iranian does not distinguish between original IE plain velars and labiovelars, we omit this
distinction for its irrelevance for the analysed data.

Note: For simplicity, the contrast between sand s is ahistorically translated to Indo-European, though the
applicance of Pedersen’s Law (ruki-law) was limited just to the part of the IE dialect continuum, similar
‘ahistorical” introduction of § will also be used below for other languages.

22 |t seems that in this case the simplification of IE *ss to *s is already Indo-European, hence older than here listed
examples of the later development, since we meet not only Av. ahi, but also Gr. i, OLith. esi, OCS jesi, see

more below.
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2.3 The development of two-obstruent clusters in Avestan
Iranian development differs in some of its aspects from that of Indic, though on the other hand,
there are striking similarities.

The Old-Iranian phase is represented by two languages, Avestan and Old Persian. Our
primary source language is Avestan, which is better attested and hence, offers more data. Old
Persian will serve as complementary material to Avestan (an overview will be given below
independently).

From the typical features of Avestan development, we have to emphasize:

I. the original voiced non-aspirates and voiced aspirated are neutralized to voiced non-aspirated
in all positions, the originally voiced aspirates could be internally reconstructed only
using Bartholomae’s Law (see iv);

ii. the left plosives are generally spirantized in the cluster, dentals are sibilantized (and see v);

iii. though Bartholomae’s Law is operating in Iranian, it is often eroded due to analogy;

iv. in contrast with Indo-Aryan, clusters of original voiced aspirate + s are generally subjected
to Bartholomae’s law (again, this process is often eroded by analogy);

v. the clusters of original palatovelar plosive + t/d" are sibilantized in Iranian to st/zd®, the
analogical clusters of *K+s and *$"+s are realized as 0s and 0z;

vi. the clusters of two sibilants are simplified as a single sibilant.

2.3.1 Clusters of labial + t/d"/s

A remarkable feature of the Avestan development is that the IE cluster *Pt is realized, contrary
to the expected results, as Av. pt (see below about this peculiarity), similarly the *b"t and *Pd"
clusters, both realized as bd without spirantization. the IE cluster *Ps is regularly realized as

fs/fs (irregularly subjected to Pedersen’s Law!):

P+t=Av.pt:

ppp. YAV. hgm.tapta- (Ntap- ‘heat’; cf. caus. YAv. tapaiieiti; < IE *tep-; cf. L. tepei ‘be
warm’, OCS teplostv ‘heat’; cf. Pokorny IEW: 1069; Kellens 1995: 24; LIV?: 629—
630; NIL: 698—700; Cheung 2007: 378-380);

pr. OAv. haptt (Nhap- ‘keep’; < IE *\sep-; cf. Gr. énm “to be about’, L. sepelié ‘bury’; cf.
Pokorny IEW: 909; Kellens 1995: 71; LIV?: 534; Cheung 2007: 129);

num. hapta- ‘seven’ (< IE *\septm-; cf. Gr. éntd, L. septem ‘seven’; cf. Pokorny IEW:
909; Emmerick 1992b: 299; Blazek 1999: 246);

ppp. YAv. vipta- (vaép- ‘engage in homosexual activities’; cf. pr. YAv. vaépanti; < IE
*\yeip-; cf. OIA vépate ‘tremble, shake’, L. uibrare “vibrate’; cf. Pokorny IEW: 1131—
1132; Kellens 1995: 55; LIV?: 671; Cheung 2007: 415);

b" +t= OAv. bd/YAv. B3 (pt):
nom. YAv. dorapda ‘bundle of muscles’ (< Ir. *Ndarb- ‘join’; < IE *Nd’erb’-; cf. Lith.
dirbii “work’; cf. Pokorny IEW: 211-212, 257; LIV*: 121; Cheung 2007: 60);

but without the Bartholomae’s Law:
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ppp. YAV. dapta- ‘cheated (Ndab- “deceive’; cf. pr. OAv. dobonaota < IE *Nd'eb'-; cf.
Lith. débiu ‘subdue’; cf. Pokorny IEW: 240; Kellens 1995: 27; LIV?: 132-133; NIL:
85-86; Cheung 2007: 42-43);

P +d"=Av. bd:
pr. YAv. auuaphabdaéta, caus. YAv. nix’abdaiieiti (\x"ap- ‘sleep’, pf. YAv. husx"afa <
IE *Vsuep-; cf. L. sopio, OCS swupljo ‘sleep’; cf. Pokorny IEW: 1048—1149; Kellens
1995: 17-18; LIV?: 612-613; NIL: 675-680; Cheung 2007: 145-146);

b + d"'= Av. *bd:
not attested

P+s = Av. f§/fs:

pr. hafst OAv. (Nhap- ‘keep’; < IE *Vsep-; cf. Gr. &n® ‘to be about’, L. sepelié ‘bury’; cf.
Pokorny IEW: 909; Kellens 1995: 71; LIV?: 534; Cheung 2007: 129);

inch. YAv. X*afsa, x"afsata (Nx"ap- ‘sleep’, pf. YAv. husx’afa < IE *Nsyep-; cf. L. sopié,
OCS swvpljo ‘sleep’; cf. Pokorny IEW: 1048—1149; Kellens 1995: 17-18; LIV?: 612—
613; NIL: 675-680; Cheung 2007: 145-146);

pr. inch. YAv. tafsat (Ntap- “heat’; cf. caus. YAV. tapaiieiti; < IE *Ntep-; cf. L. teped ‘be
warm’, OCS teplostv ‘heat’; cf. Pokorny IEW: 1069; Kellens 1995: 24; LIV?: 629—
630; NIL: 698—700; Cheung 2007: 378-380);

b"+s =Av. Pz

ds. OAv dipzaidiiai (Ndab- ‘deceive’; cf. pr. OAv. dobanaotad; < IE *Nd'eb"-; cf. Lith.
débiu ‘subdue’; cf. Pokorny IEW: 240; Kellens 1995: 27; LIV 132—133; NIL: 85-86;
Cheung 2007: 42—43);

YAVv. vapzaka- ‘scorpion’ (< IE *yob"sd; cf. L. uespa, OHG wafsa; cf. Pokorny IEW:
1179;);

but without the Bartholomae’s law:

a0. subj. YAV. hangarfSané (Ngrab- ‘seize’, ao. inj. grabom; < IE *Ng'rebH>-/g"reb"- (?);
cf. Lith. gré?)iu, OCS grablp ‘rob’; cf. Pokorny IEW: 455; Kellens 1995: 20-21; LIV
201; Cheung 2007: 119-121);

pr. inch. YAV. xsufsqn (Nxsub- ‘rustle, tremble’; < IE *Vk®seyd’-; cf. OIA cuksubhe
‘quake’; cf. Pokorny IEW: 625; Kellens 1995: 17; LIV?: 372; Cheung 2007: 454—455);

A remarkable feature is the preservation of the pt in Avestan clusters as two-plosive clusters,
which is in strong contrast to the development of analogous clusters (see below). 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 haff (< Olr. *hafta). The question is whether the Avestan pt is an
archaism, or whether it represents an innovation (despirantization/occlusivization), since, in
Avestan, we encounter the following forms of pitar- “father’: nom. sg. OAv. pta, ta, YAv. pta,
pita, dat. sg. OAv. foroi, pidré, YAv. pidre. The form ta is easy to explain as the result of
development from *fa (i.e., pt > ft > ht > 0t) but Hoffmann and Forssman (1996: 94) assume

the direct simplification of the word-initial p#- > ¢-). Beekes (1988: 73) and Hoffmann and
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Forssman (1996: 94) reckon with the preservation of inherited pt, contrary to Reichelt (1909:
40), whereas for eastern dialects of Iranian Kiimmel (2007: 65) assumes partial restitution of
the spirants *f, *6, *y by the aspirates p”, ", k", which partially, however, can be considered as
original according to Morgenstierne (cf. Lipp 2009a: 158—160 with further ref.). The outcome
of the cluster *b"d" is not directly attested; it is modelled according to the assumed analogy with

‘Bartholomae’s cluster’ *b"t.

Note: The confusing outcomes of labial + s as p§ or ps could be due to morphology, since inchoatives and sa-
presents (both parallel to OIA -ccha- and from IE *sko-) regularly have ps but aorists and desideratives f$. The
extension to the ‘ruki-rule in Avestan is hence limited to original single sibilants, not clusters.

2.3.2 Clusters of velar/palatal + t/d"/s

The Indo-European plain and labiovelars are merged, secondarily often palatalized, but this
palatalization is neutralized before obstruents. The plosives are spirantized before *#-/d""/s-, the
clusters ending in *g¢”" are subjected to Bartholomae’s Law (often neglected by the analogy

with voiceless clusters):

KW +t: = Av. xt:
ppp- YAV. yuxta- (Nyuj- ‘yoke’; cf. a0. OAv. yaoja; < IE *\jeug-; cf. L. iungd ‘harness’,
OCS igo ‘yoke’; cf. Pokorny IEW: 508—509; Kellens 1995: 47; LIV?: 316; NIL: 397—
404; Cheung 2007: 217-218);
YAv. pr. irinaxti (\/me‘c— ‘leave’; cf. caus. YAvV. raécaiieinti; < IE *\/Zejk”-; cf. Gr. Aeino,
L. linqué ‘leave’; cf. Pokorny IEW: 669—670; Kellens 1995: 58; LIV?: 406—408; NIL:
451-452; Cheung 2007: 307-308);

gWh +t: = OAv. gd/YAv. y8:

ppp. YAV. barayda- (Nbarj- ‘honour’; cf. ps. barajaém; < IE *\b'erg"-; cf. Goth. bairgan
‘protect, shelter’, OCS ne-brésti ‘neglect’; cf. Pokorny IEW: 145; Kellens 1995: 38;
LIV?2: 79-80; Cheung 2007: 10-12);

pr. OAV. aog’da but. pr. YAV aoxte (Naoj- ‘say’; cf. pr. OAV. aojoi; < IE *\NHieyg™"-
(?); cf. Gr. gbyouou ‘pray’, L. uoueo ‘vow’; cf. Pokorny IEW: 348; Kellens 1995: 9,14;
LIV2: x; Cheung 2007: 169-170);

but without Bartholomae’s law:

ppp- YAvV. handraxta-, int. YAv. dqdrgxti (\/dra_nj- “fix’; cf. caus. drapjaiieiti; < 1IE
*\dreg"-; cf. Gr. dpaocopon ‘grasp’, OCS drvzo hold’; cf. Pokorny IEW: 254; Kellens
1995: 32; LIV%: 126; Cheung 2007: 76);

YAv. ppp. anadruxta- (\/druj— ‘lie, deceive’; cf. pr. YAv. druzaite; < 1E *\/dhreugh—; cf.
OHG triugan ‘deceit’; cf. Pokorny IEW: 276; Kellens 1995: 32; LIV?: 157; Cheung
2007: 80-81);

K®+d"'= Av. gd:
OAv. marangaduiie (Nmarc- “destroy’; cf. pr. morancaite; < IE *\Nmelk!-; cf. Gr. BAGmte
‘damage’; cf. Pokorny IEW: 737; Kellens 1995: 43; LIV?: 434-435; Cheung 2007:

265-266);
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gWh + dh = Av. *gd:
not attested;

K® +s=Av. x3:

a0. OAv. uruudxsat (Nuruuaj- <go forth’; < IE *Nyreg-; cf. L. urgére ‘urge’, Goth. wrikan
‘pursue’; cf. Pokorny IEW: 1181; Kellens 1995: 60; LIV?: 697; Cheung 2007: 438);

YAv. ao. raéksisa (\/rae'c- ‘leave’; cf. caus. YAV. raecaiieinti; <1E *\/Zejk”-; cf. Gr. Aelno,
L. linqué ‘leave’; cf. Pokorny IEW: 669—670; Kellens 1995: 58; LIV?: 406-408; NIL:
451-452; Cheung 2007: 307-308);

pr. YAv. takse, ds. YAv. *tixsonti (\Ntac- ‘rur’, pr. YAv. fratacaiti; < IE *\tek-; cf. OCS
teko, Lith. tekii ‘run, flow’; cf. Pokorny IEW: 1059-1060; Kellens 1995: 24; LIV
620—621; Cheung 2007: 372-374);

nom. vaxs ‘voice’ (~ vacam), fut. OAv. vaxsiia (\vac- ‘speak’; cf. OAv. ao vaocat; < IE
*\yek-; cf. Gr. elnov ‘say’; cf. Pokorny IEW: 1135-1136; Kellens 1995: 48-49; LIV?:
673—-674; Cheung 2007: 402-404);

gWh 4+ 5= Av. vz (x3):

ds. OAv. didrayzo.duiie (Ndranj- “fix’; cf. caus. dromjaiieiti; < IE *Ndreg'-; cf. Gr.
Spaccopar ‘grasp’, OCS drvZo ‘hold’; cf. Pokorny IEW: 254; Kellens 1995: 32; LIV
126; Cheung 2007: 76);

ds. OAv. mimayz6 (Nmag- “offer’; cf. OIA maghd- ‘gift, reward’; < IE *NmeHzg"- (?); cf.
Goth. mag, OCS mogo ‘can’, Lith. magu ‘want, like’; cf. Pokorny IEW: 695; Kellens
1995: 43; LIV?: 422; Cheung 2007: 254);

pr. OAv. pda'rii-aoyza (Naoj- “say’; cf. pr. OAV. aojoi; < IE *NHieug™"- (?); cf. Gr.
gbyopan ‘pray’, L. uoued ‘vow’; cf. Pokorny IEW: 348; Kellens 1995: 9,14; LIV?: x;
Cheung 2007: 169-170);

but without the Bartholomae’s Law:
nom. midro.druxs ‘oathbreaker’ (Ndruj- ‘lie, deceive’; cf. pr. YAv. druzaite; < IE
*Nd'reyg-; cf. OHG triugan “deceit’; cf. Pokorny IEW: 276; Kellens 1995: 32; LIV?:

157; Cheung 2007: 80—-81);
Again, the outcome of g"d"//"d" clusters is not directly attested, being modelled according to

the assumed analogy with ‘Bartholomae’s cluster’ g"#//"t.

2.3.3 Clusters of palatovelar + t/d"/s

The old IE palatovelars are realized as a palatal sibilant before obstruents and lost before a
sibilant (which is, according to Pedersen’s Law/the ruki-rule, usually palatalized). The final
original aspirate, if followed by a voiceless obstruent, is subjected to Bartholomae’s Law, if it

is not neglected by the analogy:

K+t=Av. it
int. OAV. daédoist (Ndaés- ‘show’, pr. YAV. daésaiion; < IE *Ndejk-; cf. cf. Gr. Seikvopy,
‘show’; L. dico ‘say’; cf. Pokorny IEW: 188-189; Kellens 1995: 30; LIV2: 108-109;
Cheung 2007: 51-52);
pr. OAV vasti (Vvas- ‘desire’, pr. OAV. vasami; < IE *\yek-; cf. Hitt. wekzi ‘wish’; cf.
Pokorny IEW: 1135; Kellens 1995: 52; LIV2: 672-673; Cheung 2007: 427);
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ppp. YAV. pairi.agharsta- (Nharz- ‘release’, pr. YAV. auuaygharazami; < IE *\selg-; cf.
Hith. salk- ‘knead, mingle’, OHG selken ‘fall down’; cf. Pokorny IEW: 900-901;
Kellens 1995: 72; LIVZ: 528-529; Cheung 2007: 132-133);

pr. YAv. iste (Vis- ‘be able, rule’, pr. OAv. isamaidé; < IE *\Haejk-; cf. OCS iskati ‘seek’;
cf. Pokorny IEW: 16; Kellens 1995: 13; LIV?: 260; Cheung 2007: 158);

ppp. YAV. uzvarita- (\varz- *work’, OAV. varaziiamaht;, < 1E *Nyuerg-; cf. Gr. £pyo
‘work’; cf. Pokorny IEW: 1168—1169; Kellens 1995: 51-52; LIV?2: 689—690; Cheung
2007: 425-427);

num. asta ‘eight’ (< IE *okt -; cf. OIA astdu, L. octo ‘eight’; cf. Pokorny IEW: 775;
Emmerick 1992b: 299-300; Blazek 1999: 263);

gh+t=Av.zd (3t):

OAwW. pr. garazda (Ngarz- ‘complain, pr. OAV. garazoi; < IE *Ng®@eRg"-; cf. OIA grhate
‘complain’; cf. Pokorny IEW: 350-351; Kellens 1995: 19-20; LIV?: 187; Cheung
2007: 111-112);

OAV. nom. vazdra- but without Bartholomae’s law: ppp. YAV. vasta-, nom. vastar- ‘drag
animal’ (?) (\vaz- “drive’, pr. YAv. vazaiti; < IE *ueg’-; < IE *\ueg"-; cf. L. ueha,
OCS vezp ‘ride’; cf. Pokorny IEW: 1118-1119 ; Kellens 1995: 52; LIV?: 661-662;
Cheung 2007: 429-432);

K +d"=Av zd:

OAwv. inf. azdiiai (N(n)as/s- ‘reach’; cf. a0. OAV. ngsat; < |E *\VHznek-; cf. Gr. mvexng
‘continuous’; cf. Pokorny IEW: 316-317; Kellens 1995: 40—41; LIVZ 282-283;
Cheung 2007: 183-184);

OAVv. inf. margzdiiai (Nmarz- ‘rub’; cf. pr. OAV. marazaiti; < IE *\NH,merg-; cf. Gr.
auépym “‘pluck, pull’; cf. Pokorny IEW: 722-723; Kellens 1995: 44; LIV?: 280-281;
Cheung 2007: 180-182);

gh+d" = Av. *zd:
not attested;

K + s = Av. 03/0s:

a0. OAv. dais, doisa (Ndaes- ‘show’, pr. YAV. daésaiion; < IE *Ndejk-; cf. cf. Gr.
delkvo, ‘show’; L. dico ‘say’; cf. Pokorny IEW: 188-189; Kellens 1995: 30; LIV?:
108-109; Cheung 2007: 51-52);

pr. OAV. vasi (Nvas- ‘desire’, pr. OAV. vasami; < IE *Nyuek-; cf. Hitt. wekzi ‘wish’; cf.
Pokorny IEW: 1135; Kellens 1995: 52; L1V?2: 672—673; Cheung 2007: 427);

inch. OAvV. parasa, YAV. parase, ao. OAv. frasi (Vfras- ‘ask’, pr. parasaniieiti; < IE
*\prek-; cf. L. posco ‘demand’, Toch. A prak-, B prek-, OCS prositi ‘ask’; cf. Pokorny
IEW: 821-822; Kellens 1995: 35; LIV?2: 490-491; Cheung 2007: 88-90);

ft. YAV. harasiiamna- (Nharz- ‘release’, pr. YAV. auuanharazami; < IE *selg-; cf. Hith.
salk- ‘knead, mingle’, OHG selken ‘fall down’; cf. Pokorny IEW: 900-901; Kellens
1995: 72; LIV?: 528-529; Cheung 2007: 132—133);

pr. YAv. ise (Nis- ‘be able, rule’, pr. OAv. isamaidé; < IE *\Haejk-; cf. OCS iskati ‘seek’;
cf. Pokorny IEW: 16; Kellens 1995: 13; LIV?: 260; Cheung 2007: 158);

OAwV. a0. varasa (\varz- "work’, OAV. voraziiamaht, < IE *\yerg-; cf. Gr. &pyo ‘work’;
cf. Pokorny IEW: 1168-1169; Kellens 1995: 51-52; LIV?: 689-690; Cheung 2007:
425-427);
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gh+s= Av. 07 (0%):
YAV. 20. uzuuazat (Nvaz- “drive’, pr. YAv. vazaiti; < IE *Vyeg"-; < |E *Vyeg"-; cf. L.
ueho, OCS vezo ‘ride’; cf. Pokorny IEW: 1118-1119 ; Kellens 1995: 52; LIV?: 661
662; Cheung 2007: 429—432); but analogical without the Bartholomae’s Law 80. YAV. vasata
(? — cf. Narten 1964: 368 fn1; Kellens 1995: 52; Cheung 430) ;

Note: It should be mentioned that Kellens (1976) found examples for a minor development *K7 in Iranian x3t; Av.
paiti.fraxstar- ‘interrogator’, yaoxsti ‘branch’, spaxsti- ‘vision’, Kellens considers this a proof that clusters from
K+t and §+¢ did not merge fully even in Proto-Iranian, which contrasts with the known merging of both clusters
not only in Indic but also in Baltic (and Slavic). Lubotsky (2018: 1884) follows such data as a proof of a
dialectal development in Eastern Iranian (similar reflexes are found in Sogdian and Bactrian). Bartholomae
(1895-1901: 36) considers the anlauting clusters of x3z- (not only those from *Kt-, since even YAv. xitat
‘stands’ has such a for ) as a prothetic consonant, which is acceptable only in a word-initial, but hardly for the
internal consonantal clusters (Kellens 1976: 68 rejects the idea of the prothesis as whole). To this question we
will return below.

As previously, the outcome of the g"d” cluster is not directly attested, being modelled according

to the assumed analogy with ‘Bartholomae’s cluster’ of *g’t.

2.3.4 Clusters of dental + t/d"/s
The old IE dentals are realized as a non-palatal sibilant before obstruents and lost before a
sibilant. The final original aspirate, if followed by a voiceless obstruent, is subjected to the

Bartholomae’s Law, if it is not neglected by analogy:

T+t=Av. st

a0. OAv. cista (<\Ncait- ‘observe’; cf. pf. cikaeOa; < IE *N(s)k“eit-; cf. OCS cwtp ‘count,
read’; cf. Pokorny IEW: 636-637; Kellens 1995: 22; LIV?: 382; Cheung 2007: 31);

pr. OAv. vinast, pr. YAv. vinasti (\vid- “find’; cf. Y Av. vindonti; < |E *Nyejd-; cf. L. uidi
‘see’, Arm. egit ‘find’; cf. Pokorny IEW: 1125-1127; Kellens 1995: 54-55; LIV*
665—667; Cheung 2007: 409-410);

pf. OAv. vaista (Vvid- ‘know’; cf. OAv. pf. vaéda; < IE *\yejd-; cf. L. uidf ‘see’, Arm.
egit “find’; cf. Pokorny IEW: 1125-1127; Kellens 1995: 54; LIV*: 665-667; NIL:
717-722; Cheung 2007: 408—409);

ppp. YAv. x’asta (Vh'ad- “to become savoury’, OAv. nom. hudoma- ‘sweetness; < IE
*\syed-; cf. OIA svddant ‘make tasty’, OE swéte ‘sweet’; cf. Pokorny IEW: 1039—
1040; LIVZ: 606-607; NIL: 670-672; Cheung 2007: 141);

ppp. YAV. xsusta (\Nxsud- “to become liquid’, YAv. nom. xsudra- ‘liquid’ ;< IE *kseud-;
cf. OIA ksédante “dissolve’; cf. Pokorny IEW: 625; LIV?: 372; Cheung 2007: 455—
456);

d"+t> Av. zd (st):
pr. OAv. dazda but YAV dasta (Nda- put’; cf. impf. YAv. ddadat; < |E *Nd"eH;-; cf. Gr.
tiOn “put’, Lith. desti; cf. Pokorny IEW: 235-236; Kellens 1995: 29; LIV 136-137;
Cheung 2007: 45-46);
ppp. OAvV. varazda- (Nvard- ‘grow’, OAv. pr. varadaiti; < IE *\HyeRd"-; cf. OIA
vardhate ‘grow’; cf. Pokorny IEW: 1167; Kellens 1995: 51; LIV%: 228; Cheung 2007:
208);
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ppf. OAv. uriraost (\/raud— ‘hinder’; cf. ps. YAv. °raodonti; < IE *\/Zeudh-; cf. OIA
arodham ‘restrain’; cf. Kellens 1995: 59-60; LIV?: 415; Cheung 2007: 317);

ppp. YAV. niuruzda- but without the Bartholomae’s law: YAV. wrusta- (Nraud- “grow bigger’;
cf. pr. raodahe; < 1E *NHjleyd"-; cf. Gr. Hom. fjAt0ov ‘come, start’; cf. Pokorny IEW:
306-307, 684-685; Kellens 1995: 59; LIV?: 248-249; NIL: 245-246; Cheung 2007:
193-194);

but without the Bartholomae’s law:

ppp. YAV. busta- (Nbaod- ‘feel, sense’, part. ps. OAv. baodant-; < |E *NbPeyd"-; cf. Gr.
nevBopon ‘give notice’, OCS bljudg ‘beware’; cf. Pokorny IEW: 150-151; Kellens
1995: 39; LIV?: 83-84; NIL : 36-37; Cheung 2007: 14-15);

T+d"=Av. zd:
pr. imp. YAV. dazdi, OAv. mqz-dazdim (Nda- ‘give’; cf. OAv. pr. dade; < IE *NdeHs-;
cf. Gr. 6idm, L. do, OLith. duosti ‘give’; cf. Pokorny IEW: 223-225; Kellens 1995:
29; LIV% 105-106; NIL: 60—-69; Cheung 2007: 43—45);
inf. OAV. véizdiidi, ao. OAV. frauusizdim (Nvid- ‘know’; cf. OAv. pf. vaéda; <IE *\yejd-
; cf. L. uidr ‘see’, Arm. egit ‘find’; cf. Pokorny IEW: 1125-1127; Kellens 1995: 54;
LIV?: 665-667; NIL: 717-722; Cheung 2007: 408—409);

d"+d"= Av. zd:
inf. YAv. dazdiiai (Nda- put’; cf. impf. YAv. adadat; < |E *Nd"eH;-; cf. Gr. tionu ‘put’,
Lith. desti; cf. Pokorny IEW: 235-236; Kellens 1995: 29; LIV?: 136-137; NIL: 99—
11; Cheung 2007: 45-46);

T+ s=Av.O0s:
YAv. nom. masiia- ‘fish’ (< IE *\mad-sjo-; cf. OIA mdtsya-; cf. Pokorny IEW: 694 ;
NIL: 455-457);
OAv. nom. graguuasi (< -t-su) ‘liable’ (Nx- x; cf. pr. x; < IE *\x-; cf. X x ‘x’; cf. Pokorny
IEW: x; Kellens 1995: x; LIV?: x; Cheung 2007: x);
a0. OAv. sqs (Nsond- ‘appear’, YAv. pr. sadaiiemi; < IE *\(s)kend-; cf. OIA chddayati
‘appear’; cf. Kellens 1995: 61; LIV?: 546; Cheung 2007: 332-334

d"+s = Av. 0z

() pr. YAvV. wruudza- (Nuruuad- ‘be proud’; cf. Kellens 1995: 60; Cheung 2007: 438);
The sibilantization of all dental plosives before *#/*d" is systematic (and shared with other Indo-
European languages but not with OIA). The development before *s could be considered as a

simplification of the original *ss-cluster.

2.3.5 Clusters of sibilant +t/d"/s
Sibilants are, in contrast to Vedic, preserved in all clusters. The voiceless sibilants became

voiced before *d”, while clusters of two sibilants are simplified on a single one (degemination):

*st = Av. st.
pr. OAv. asti, YAv. asti (\/ah— ‘be’; cf. pr. OAv. ahmi; < |IE *\H:es-; cf. Gr. €oti, L. est
‘be’; cf. IEW: 340-341; Kellens 1995: 10-11; LIV?: 241; Cheung 2007: 151-152);
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pr. YAv. vasté (\vah- ‘be dressed’; cf. pr. YAv. vaghata; < IE *Nyes-; cf. Hitt. wésta
‘wear’, Gr. &vvout, évvoo ‘put clothes on’, L. uestis ‘cloth’; cf. Pokorny IEW: 1172—
1173; Kellens 1995: 53; LIV?: 692-693; Cheung 2007: 405);

ppp. YAV. aifi.sasta-, inf. ao. OAv. sasté (\Nsanh- ‘declare’, pr. YAv. saphaite; < 1E
*\kens-; cf. L. cénseo ‘judge’; cf. Pokorny IEW: 566; Kellens 1995: 62; LIV 326;
Cheung 2007: 334-335);

*St = Av. St

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

nom. OAv. bustis ‘endeavours’ (\/bﬁ§— ‘endeavour’; < IE *\beyHo-s-; cf. Lith. bis ‘will
be’; cf. Pokorny IEW: 146-147; Kellens 1995: 39-40; LIV?: 98-101; Cheung 2007:
25-26);

ppp. YAV. paiti.0farsta- (NOBars- “cut; cf. pr. YAv. Oforasaiti; < IE *Ntyers- ( ?); cf.
Pokorny IEW: 1102; Kellens 1995: 26; LIV%: 656; Cheung 2007: 399—400);

*sd" = Av. zd:
pr. OAv. zdi (Nah- <be’; cf. pr. OAv. ahmi; < IE *\Hses-; cf. Gr. £oti, L. est be’; cf. IEW:
340-341; Kellens 1995: 10-11; LIV?: 241; Cheung 2007: 151-152);
a0. OAv. Orazdim (NOra- ‘protect’; cf. YAv. pr. Ordiiente; < IE *\treH-; cf. OIA trayate
‘protect, save’; cf. Pokorny IEW: 1075; Kellens 1995: 27; LIV?: 646; Cheung 2007:
394);

Judge cf. Pokorny IEW: 566 Kellens 1995 62 LIV2 326 Cheung 2007 334 335);

*d" = Av. zd:
ao. OAv. Ofarozdim (NOBars- ‘cut; cf. pr. YAv. Qforasaiti; < IE *Ntyers- (?); cf.
Pokorny IEW: 1102; Kellens 1995: 26; LIV%: 656; Cheung 2007: 399—400);
pr. (a0.?) OAv. cizdi (\cis- “assign’; cf. pr. OAv. cismahi < IE *Nk“ejs-; cf. OIr. ad-ci
‘see’; cf. Pokorny IEW: 637; Kellens 1995: 22-23; LIV?: 381-382; Cheung 2007: 30);
Av. inf. bizdiiai (Vbiis- ‘endeavour’; < IE *\b'eyHo-s-; cf. Lith. bus ‘will be’; cf. Pokorny
IEW: 146-147; Kellens 1995: 39-40; LIV?: 98-101; Cheung 2007: 25-26);

*55 = Av. 0s:%
YAv. part. inch. (v)usaiti- f. (Nvah- “shine’, < IE *\yes-; cf. Lith. au3ti ‘break dawn’; cf.
Pokorny IEW: 86-87; Kellens 1995: 53; LIV?: 292-293; Cheung 2007: 202);
ppp. (?) YAV. ustriiamna- (= us-\stor- ‘throw down’; < IE *Nster-; cf. L. prosterné ‘cause
to fall’; cf. Pokorny IEW: 1029-1030; Kellens 1995: 64; LIV?: 597-598; Cheung 2007:
363-364);

*ss = Av. 0s/0s:
pr. inch. YAv. tuson (Ntus- ‘be empty’; cf. pr. caus. YAv. -taosaiieiti; < IE *teys-; cf.
OCS #vste ‘empty, vain’, Lith. tiscias ‘empty, poor’; cf. Pokorny IEW: 1085; Kellens
1995: 26; LIV?: 642; Cheung 2007: 388-389);

23 This from could be from Vsand- ‘appear”, cf. Cheung 334, but it seems to be doubtful. Kellens lists it as derived
from \sanh- ‘declare” without any doubts (Kellens 62).

24 But from Vah- ‘be” is 2" sg. OAv. ahi, YAV. ahi, probably because the cluster of *ss was merged into *s already
in IE, cf. OIA asi from Vas- ‘be”, cf. Hoffmann/Forssmann: 109.
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Again, the cluster of two sibilants is simplified, as it was in case of (secondary) sibilants from

dentals and palatovelars + s (cf. above).

2.3.6 The overview of the Avestan development

See the following table for a summary of the attested alternations of the Avestan clusters formed
either by any plosive + t/d"/s or a sibilant + #/d"/s. Not attested forms are omitted, and the forms
clearly formed by an analogy (especially those parallel to forms formed according to the

Bartholomae’s Law) are marked by round brackets:

IE Avestan t- di. S-
-k/g -s/z St zd 05
(0s)

-gh -z zd 0z
(81) (05)

-k(”)(/ f)gh(”) -k/c/g/j xt gd x$

-g* -g/] gd ¥z
(x1) (xs)

-t/d -t/d st zd Os

-dh -d zd zd 0z
(st) (0s)

-p/b -p/b pt bd f5

(1) (/s

-b" -b bd pz

(pt) (5. 15)

- - st zd Os

= -S st zd 0s
(0s)

2.4 The development of two-obstruent clusters in Old Persian

Old Persian data are far more scarcely attested than those of Avestan (or Vedic) but offer some
useful parallels to those of Avestan. The remarkable advantage of Old Persian is its antiquity;
the remarkable disadvantage is the attested corpus, which is far more limited than that of
Avestan or Vedic. For these reasons, the Old Persian data are overshadowed by those of
Avestan.

The whole development of Old Persian is in its nature very similar and close to that of
Avestan, as just the original IE palatovelars are realized as follows: *k > OP 4, *¢ and *3" > OP
d.

In its general features Old Persian follows same trajectories as Avestan do, we should

mention specially that:
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I. the originally voiced non-aspirates and voiced aspirates are neutralized as voiced non-
aspirates as in Avestan;

ii. the dentals are sibilantized before dentals as happens in Avestan;

iii. the left plosives of the clusters are always neutralized according to the right plosive or
sibilant in voice. There are no traces of Bartholomae’s Law, which was probably replaced
by an analogy, similar to processes of leveling known from Avestan, being possibly
regular in Old Persian (this does not affect, of course, regular clusters with the dominance
of the right voiced element *d"-, where the voiced nature of the outcome cluster is regular
and in accord with the routine dominance of a right plosive over a left one).

P +1t=OP *ft:
*hafta (reconstructed on np. haft, Yaghnobi aft, avt etc.; < IE *septm-; cf. Av. hapta-, Gr.
énta, L. septem ‘seven’; cf. Pokorny IEW: 909; Brandenstein/Mayrhofer 1964: 37,
Emmerich 1992b: 299; Blazek 1999: 246);

K+s=0P xs:
nom. xsa¢a- ‘rule’ (cf. Av. xsa9ra- ‘rule, control’, OIA. ksatra ‘power’; cf. Kent 1950:
181; Pokorny IEW: 626; Brandenstein/Mayrhofer 1964: 126; LIV%: 618-616; Cheung
2007: 451-452; Brust 2018: 165-166);

g" +t = OP xt:
nom. duruxta- (Nd'ruj- ‘lie’; cf. impf. ad'rujiya; < IE *Nd’reug’-; cf. Av. Ndruj-, OE
driogan ‘deceit’; cf. Kent 1950: 192; Pokorny IEW: 276; Brandenstein/Mayrhofer
1964: 117; LIV?: 157; Cheung 2007: 80—81; Brust 2018: 227-228);

K +t=OP st/st:

ppp. ufrasta-/ufrasta- (Nfra9- ‘punish, ask, inquire’, ps. fradiyais; < IE *\prek-; cf. Av.
\fras- ‘inquire’; cf. Kent 1950: 198; Pokorny IEW: 321-322; Brandenstein /Mayrhofer
1964: 119; LIV?: 490-491; Cheung 2007: 88-90; Brust 2018: 260);

ppp. Ni-pista-, inf. ni-pistanayi (Npai%- ‘cut, engrave, adorn’; cf. impf. ps. *niyapiiya; <
IE *\peik-; cf. Av. \paés- ‘adorn’, L. pingr ‘paint’, OCS pauso “write’; cf. Kent 1950:
194; Pokorny IEW: 794-795; Brandenstein/Mayrhofer 1964: 136; LIV 465-466;
Cheung 2007: 291-292; NIL: 546-548; Brust 2018: 239-240);

adj. arsta f. ‘justice’, adj. rasta- ‘right’ (cf. Av. arstat f. ‘lustitia’, Av. rasta- ‘ordered’;
< IE *\/ngeg' -; cf. L. rego ‘rule’; cf. Kent 1950: 206; Pokorny IEW: 854-855;
Brandenstein/Mayrhofer 1964: 106, 141; LIV?: 304-305; Cheung 2007: 196-197;
Brust 2018: 123124, 298);

K + s = OP 0s/03:

pr. inch. p(a)rsamiy, ap(a)rsam (Nfra9- ‘punish, ask, inquire’, ps. fradivais; < IE
*\/prelé—; cf. Av. \/fms- ‘inquire’; cf. Kent 1950: 198; Pokorny IEW: 321-322;
Brandenstein /Mayrhofer 1964: 119; LIV 490-491; Cheung 2007: 88-90; Brust
2018: 260);

a0. niya-paisam (Npai9- “cut, engrave, adorn’; cf. impf. ps. *nivapidiva; < |E *Npejk-; cf.
Av. \/pae's- ‘adorn’, L. ping7 ‘paint’, OCS paso ‘write’; cf. Kent 1950: 194; Pokorny
IEW: 794-795; Brandenstein/Mayrhofer 1964: 136; LIV?: 465-466; Cheung 2007:
291-292; Brust 2018: 239-240);
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T+t=0Pst:
nom. pastis ‘foot soldier’ (= *ped-ti-; < IE *\ped-; cf. Av. pad-, L. pés “foot’; cf. Kent
1950: 197; Pokorny IEW: 790-792; Brandenstein/Mayrhofer 1964: 138; Brust 2018:
254-255);
nom. ustasanam f. ‘staircase’ (= ud-\tad- ‘work’, <IE *\tetk-; cf. Gr. téktov ‘carpenter’;
cf. Kent 1950: 178, 185; Pokorny IEW: 1058—-1059; Brandenstein/Mayrhofer 1964:
148; LIV%: 638-639; Cheung 2007: 384-385; Brust 2018: 151);

d"+t = OP st:

without the Bartholomae’s Law (due to analogy?)

ppp. basta- (Nband- ‘bind’, pr. YAv. bandami; < IE *\b"end"-; cf. Goth. band “bind’; cf.
Kent 1950: 199; Pokorny IEW: 127; Brandenstein/Mayrhofer 1964: 110; Kellens
1995: 37; LIV?: 75-76; Cheung 2007: 4—6; Brust 2018: 265);

ppp. gasta- ‘evil, repugnant’ (Vgant- ‘stink’; < IE *\g“ed"-; cf. OIA gandhdh ‘smell’; cf.
Kent 1950: 183; Pokorny IEW: 466—467; Brandenstein/Mayrhofer 1964: 121; Cheung
2007: 103—-104; Brust 2018: 177-178);

d"+ d" = OP zd:
adv. azda (?) *known’ (cf. Av. azda, OIA addha; but it could be either from ad"-za or ad"-
ta or ad-da, < IE *NHoed"- (?); cf. OIA aha ‘say’; cf. Kent 1950: 173—174; Pokorny
IEW: 291; EWAI 1: 64, Brandenstein/ Mayrhofer 1964: 109; LIV? 222; Lipp 2009b:
87; Cheung 2007: 153; Brust 2018: 132-133);

S+t=0Pst:
pr. astiy (Vah- ‘be’; cf. impf. aham; < IE *\NHjes-; cf. OIA asti, Gr. €ipi, L. est ‘be’; cf.
Kent 1950: 174; Pokorny IEW: 340-341; Brandenstein/Mayrhofer 1964: 101; LIV
241; Cheung 2007: 151-152; Brust 2018: 133);
caus. impf. avastayam (Nsta- “stand’; < IE *\steHz-; cf. OIA tisthati, Gr. ot ‘stand’;
cf. Kent 1950: 210; Pokorny IEW: 1004—-1005; Brandenstein/Mayrhofer 1964: 146;
LIV?2: 590-591; Cheung 2007: 358-361; Brust 2018: 311-313);

$+1t=O0P st:

nom. dausta ‘friend’ (Nx- *x’; cf. pr. x; < IE *Vx-; cf. X x ‘x’; cf. Kent 1950: 189; Pokorny
IEW: 399-400; Brandenstein/Mayrhofer 1964: 116; Cheung 2007: 473; Brust 2018:
209);

impf. aiStata, caus. niyastayam, frastayam (Nsta- ‘stand’; < IE *NsteH>-; cf. OIA tisthati,
Gr. ifomw ‘stand’; cf. Kent 1950: 210; Pokorny IEW: 1004-1005;
Brandenstein/Mayrhofer 1964: 146; LIV?: 590-591; Cheung 2007: 358-361; Brust
2018: 311-313);

s+d"= OP zd:
nom. Auramazda m. (= aura-+mazda; cf. Av. Ahuro mazda; mazda = *mas-+ d'a < |IE
*mps- + *Vd"eHy; cf. OIA medha ; cf. Kent 1950: 165, 188; Pokorny IEW: 235-236;
EWAI 2: 378, Brandenstein/Mayrhofer 1964: 108 ; LIV*: 136-137; Cheung 2007:
45-46; Brust 2018: 93-95);

To sum up, for the attested Old Persian development, see the following table. As in the case of
Old Indo-Aryan or Avestan above, round brackets mark the attested forms given by an analogy

(not attested forms are not reconstructed here):
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IE OP t- d®- s
-k/g -9/d St 05
- (st) (0s)
- -Z
-k(‘jg(‘” -k/clglj x$
-g®" -o/j (xt)
-t/d -t/d st
-d" -d (st) zd
pb/E -pk/)b *ft
-S -S st zd
-§ -§ St

2.5 The development of Niiristani clusters

As we have said above, the Niristani data are not principally on a similar level as the above mentioned Vedic,
Avestan or Old Persian data, especially since we are dealing with living dialects, not with a long-dead language.
It is hence not of the age comparable with Old Indo-Iranian languages examined above, but a result of more than
a thousand years of development necessarily affecting the state of the data. However, and surprisingly, due to the
political situation in the area, the data are scarce, and furthermore, from a very ‘thin’ source, since the linguistic
description of Niiristani languages is sketchy and incomplete?.

For these reasons, we will treat NaristanT as a background to data from Old Indo-Iranian languages, with
its credibility well beyond them. Moreover, there is another important distinction: the OIA, Avestan, even Old
Persian clustering-data in general are taken from synchronic situations, i.e., from the living synchronic alternations
on a contact of morphs, but Naristant data are etymological in general, reflecting synchronically closed situations.
Comparing Naristani to Old Persian, we can state that Old Persian is both ancient and relict, Naristani then modern
and evasive, for our use both languages are necessarily fragmentary, but this fragmental nature is different for Old
Persian (being by its archaicity and structural composition closer to other ancient Indo-Iranian languages) than for
Niristani (which is sketchy and more than two thousand years younger than any of the ancient Indo-Iranian
languages we dealt with until now).

It should be noted that the independent status of Naristani as the third branch of Indo-Iranian is often
disputed and though Morgenstierne (1965) and others support the third-branch status (cf. Mayrhofer 1951: 15;
Fussman 1972: 391; Nelson 1986: 104-116; Kausen 2012: 662-663), others stand either for Indian (cf. Bloch
1965: 54; Budruss 1977: 33; Degener 2002; Blazek/Hegediis 2012; Werba 2016) or Iranian origin of Niristani
(Mayrhofer 1984; Mayrhofer 1997: 107—-108; Lipp 2009a: 156—-157).

From attested Nuristani data (quotations of sources are given directly with data) we can assume the following
development of old clusters plosive + t, plosive + d", plosive + s (the reconstructed forms are approximative, for

the reasons stated above, each symbol marks the whole local series):

5 The first survey by Morgenstierne (1926) was done from Kabul for safety reasons, which did not improve at all
for another century.
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P+t=N.0t

Ashkun not, Prasun nati, ndtix, natik, Kati, Waigali nit “little girl’ (< IE *nept-; cf. OlA napti, OAV. nafSu;
cf. Fussman 1972: 271-272; Pokorny IEW: 746; EWai II: 11-12);

Kati lot, Waigali /ar ‘peace’, Kalasa/Waigali /atoy ‘he has found’ (< Indo-Iranian *Vlab"-ta-;® < IE
*ylembP-; cf. OIA labdhd-; cf. Nelson 1986: 99; Degener 2002: 109; Pokorny IEW: 652; EWai II: 434;
LIVZ: 411-412);

Kati sut, Waigali sot, Ashkun siit (< IE *septm-; cf. OlA sapta-, Av. hapta ‘seven’; cf. Gr. éntd, L. septem
‘seven’; cf. Nelson 1986: 99; Pokorny IEW: 909; Blazek 1999: 246; EWai II: 700; Lipp 2009a: 158;
Werba 2016: 347);

K+t=N.0t
Kati yit ‘a pair’ (< IE *Nieug-; cf. OIA yuktd-, yukti, YAv. yuxta; Nelson 1986: 99; Pokorny IEW: 508—
509; EWai II: 417; LIV?: 316; Cheung 2007: 217-218);

g"+t=N. O0g:
Prasun dogii, diigu, duge ‘milk’ (< IE *d"eug- (?); cf. OIA dugdha-; Fussman 1972: 200-201; Pokorny
IEW: 271; EWai I: 747-748; LIV?: 153; Cheung 2007: 66—67);

Note: The outcome of the cluster gt seems to be: gt > gd" > gg™ with atypical assilation of location (?).

K+t=N. st:
Kati (W)ust, Waigali ost, Ashkun ost, Prasun asté, Tregani wist ‘eight’ (< IE *okto-; cf. OIA astdu, Av.
asta, L. octo; cf. Fussman 1972: 196-197; Nelson 1986: 58; Pokorny IEW: 775; Blazek 1999: 263;
EWai I: 142);

T+t=N.0t:
Kati ptd, Kalasa/Waigali pratoy ‘he has given’ (< *pra-tta- < IE *\deHs-to-; cf. Morgenstierne 1926: 60;
Degener 2002: 105);
Kati, Waigali, Prasun ¢it ‘aim’ (< IE *N(s)k“eit-; cf. OIA cittd-, Av. cisti-; cf. Lipp 2009a: 169; Werba 2016:
349; Pokorny IEW: 636-637; LIVZ: 382; EWai I: 547; Cheung 2007: 31);

d"+t=N. r/0d:
Ashkun birs ‘mind, spirit’, Waigali bura, burok ‘meaning, intent’ (< *biidhi < *bisdhi < *b"ud’dhi < IE
*pPud-ti; cf. Turner 1964; Turner 1966: 525; Hill 2003: 44-45), but cf. Kati badi ‘mind’, Prasun biidii,
biit ‘sense, mind’ (cf. Degener 2002: 105; Lipp 2009a: 169; Morgenstierne 1926: 60 assumes it a
loanword); Ashkun batu ‘understood’ (< *bud"-ta; cf. OIA buddhd-, YAV. busta-; < IE *Vbeyd"-; cf.
Degener 2002: 109; Lipp 2009a: 169; Pokorny IEW: 150-151; EWai II: 233; LIV?: 83-84; Cheung
2007: 14-15);

The above quoted NiristanT form of *d"t has cerebralization (from older palatalization ?) more probably not due
to Pedersen’s Law, but due to analogy or some later process (the parallel froms with 0d are allegedly from similar
formations!), since it would be a singlular example of working of the ruki-rule on a sibilant from an original dental.
The extraordinariness of the process is clear especially from the fact that from cluster Tt has Naristani an an

outcome not ¢, but t; cf. examples above.

K+s=N.¢:

Ashkun ¢uai “this night’, ¢i7, ¢ ‘last night’ (< IE *Vk®@sep-; cf. OIA ksdp- ‘night’; YAV. xSap ‘darkness’;
cf. Pokorny IEW: 649; EWai I: 424);

Ashkun aci, act, Kati aché, ace ‘eye’, Prasun iZi, izi, Waigali ac’e, ace, Tregami acé ‘eye’ (< IE *Hjzek" -;
cf. OIA aksi-, Av. asi ‘eye’ (cf. Fussman 1972: 248; Hegediis 2012: 151-153; Pokorny IEW: 775-777,
EWai I: 42-43);

Kati curi, ciri, ¢u(r)i, Waigali ¢oi “sickle’ (<IE *\/kseu—ro; cf. OIA ksura- ‘sickle’, Fussman 1972: 155
156; Hegediis 2012: 151; Pokorny IEW: 586; EWai I: 435-436);

26 Not attested in Iranian.
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K+s=N.c:
Ashkun da'cun, Kati dacié ‘right (< IE *deks-in-o-; cf. OIA daksina-, Av. dasiné ‘right’; cf. Nelson 1986:
82; Degener 2002: 105; Lipp 2009a:150-151, 155; Hegediis 2012: 148—-149; Werba 2016: 351; Pokorny
IEW: 190-191; EWai I: 690-691);
Ashkun kiic ‘middle; belly’, Kati kiic, kuc, kyiic ‘stomach, belly’, Prasun abuc (?) ‘side (direction) (< IE
*(s)keuks-; cf. OIA kuksi- ‘belly, womb’, Lith. kisys ‘female pubic hair; Hegediis 2012: 148-149;
Pokorny IEW: 953; EWai I: 360-361);

T+s=N.¢
Ashkun mac, Kati. maci, Tregani ma¢, Waigali macé, maca “fish’ (< |E *Vmad-sio-; cf. OIA mdtsya-; cf.
Pokorny IEW: 694; Fussman 1972: 279-280; EWai II: 297-298; Lipp 2009a: 150, 169);
Waigali ¢ ‘source’ (< Indo-Iranian *ud-sa-; cf. OIA utsa- ‘source’; Fussman 1972: 345-346; Pokorny
IEW: 78-79; EWai I: 213);

S+t =N. st/st:
Kati mresta ‘corpse’, Waigali mo3ta, Ashkun marasta ‘dead’ (< Indo-Iranian *mrta-sta-< IE *\mer-; cf.
Nelson 1986: 58; Pokorny IEW: 735; EWai II: 318-319; LIV?: 439-440; Cheung 2007: 264-265);
Kati dust, Waigali dost, Ashkun dost ‘hand’ (< IE *g"est-to-; cf. OIA hasta-, Av. zasta, OP. dasta-; cf.
Pokorny IEW: 447; Nelson 1986: 58, 74; EWai II: 812);

§+t=N. st/Ot:
Kat. ust, Waigali sz, Ashkun ost ‘mouth’ (< IE *Heus-tH-; cf. OIA éstha-, YAV. aosta, ‘mouth, lip’; cf.
Pokorny: 785; Nelson 1986: 58; Pokormny IEW: 785; EWai 1. 282-283);
but with the outcome ¢
Kati ptr Waigali ya-patt (but Ashkun pisti) ‘back’ (cf. OIA prstha-, YAv. parsta- ‘back’; cf. Morgenstierne
1926: 63; Pokorny IEW: 735; EWai II: 165-166);
Kati kat ‘branch’ (< IE *k®olst"o- (?); OIA kastha-; cf. Morgenstierne 1926: 63; EWai I: 354-346);

§+d"=N. (2)d:
Kati pizda, pida” ‘avalanche’ (< IE *pi-sd-; cf. OIA pida- ‘damage’; cf. Morgenstierne 1926: 61; Pokorny
IEW: 887; EWai II: 136-137);

Bartholomae’s Law was either not functional with the precursor of Nuristani, or its results were leveled, as
happened in Old Persian or in some cases in Avestan or Vedic (cf. Ashkun batu ‘understood’ but Kati bodi ‘mind’
above; both are traced to the root V*bud"- + t-).

An interesting feature of Naristani is the different outcomes of clusters K + s and of K + s: though both
are realized as affricates, the results probably affected by later developments (cf. Morgenstierne 1926: 58-59;
Nelson 1986: 84; Degener 2002: 105; Hegediis 2012: 148-153). Indic has a single outcome for both clusters,
Avestan has two outcomes; cf. above).

The outcomes of s + t, § + zand K + ¢ seems to be reworked in the subsequent development, it seems that
the ruki-rule was either never-functional or its result were leveled later (cf. Nelson 1986: 96-98; Degener 2002:
104), the second solution seems to be most probable, since similar process also affected Middle Indo-Aryan. The
confusion of s¢, st could be probably a result of a secondary palatalizations (Nelson 1986: 94).

Hegediis states that IE *£s does not trigger the shift of *s to *§ (Ashkun da'cun, Kati datzié ‘right’; cf.
OIA daksina-, Av. dasino ‘right’; cf. Hegediis 2012: 148-149), in contrast with Indic and Iranian. The outcome of
IE *ks in Nuristani is an affricate *c, but the distribution of them is not clear even in the same dialect. However,
this outcome is usually different from the outcome of IE *ks, which results in Niiristant *¢ (see above). It seems
very improbable the IE *ks would not undergo the ruki-development, so the outcome has to be result of a some

later secondary depalatalization.
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Nristani seems to follow a similar trajectory in the development of clusters of two obstruents to that
which Indo-Aryan does, since all two-plosive clusters are reduced to a single plosive, the single exception being
Kt > N. st (with §¢ as a probably intermediate state). Indo-Aryan followed the trajectory of gemination of
heterogenous clusters in Middle Indo-Aryan (TiT, > T.Ty; cf. OIA bhuktd - > Pali bhutta), followed by later
simplification of geminates. In this feature Nuristant differs from the Iranian development, which followed (at
least at its earliest stage) the trajectory of spirantization of the peripheral clusters Pt, Kt etc. (cf. Degener 2002:
104, 109)%". On the other hand, this ‘Indic’ development did not affect clusters with a sibilant (either an old one or
resulting from an original palatovelar), which are preserved, contrary to the development in MIA, where OIA ST
regularly gives MIA TT" (cf. OIA asti ‘is’, astau ‘eight’ vs. Pa. atthi, attha).

The attested Nuristani outcomes could be summed in the following table:

IE Niur. t- d®- S-
-k/g -9/d st c
-gh -7
-kW/gW -ki/c/glj Ot
-gwn -0/j 09(?)
-t/d -t/d 0t ¢
-dn -d r
-p/b -p/b 0t
-b" -b
-s -s st
St
-$ -$ st zd
0t 0d

2.6 The trajectories of the Indo-Iranian developments
To describe the trajectories of the development of two-obstruent clusters, we need to explain
all changes and exceptions as fully as possible within the known Indo-Iranian and Indo-
European contexts.?®

We used the term ‘trajectories’ not only to express the proper multitude of the
trajectories in their number (i.e the trajectory of velars, the trajectory of dentals, etc.), but to
emphasize the possibilities of developments from the input, i.e., from the Indo-Iranian state of
arts, given by the reconstruction, to the output, i.e., to the given states as attested in the Old

Indo-Iranian languages.

27 The same trajectory is valid in NiristanT as in Indic, for the dental cluster of TT.

28 |t should be remarked that traditional reconstruction generally followed the thesis of the innate archaism of
Sanskrit, hence any difference from Sanskrit in any Indo-European language was primarily considered an
aberration. With two centuries gone since the ‘invention of Sanskrit” by the newly founded Indogermanistik,
the psychological dominance of OIA is lesser and its archaic status could be rightly doubted, since the ‘archaic”
state of OIA could often be just a phantom, a result of a methodological prejudice based on the mental inertia,
which could be demonstrated especially by the development of the Tt clusters, as we dare to demonstrate below.
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2.6.1 Modelling the Indo-lranian obstruent phonemes
We reconstruct the following inventory of Indo-Iranian obstruents:

plosives sibilants
palatovelars?: *k *g *gh
(plain) velars®: Kk g g"
palatals®': c J i $ (2)
dentals: t d an S (2)
labials: p b b"

To our reconstruction model, we have to add that:

I. the question of the reconstruction of the palatovelars will be dealt with below in the section
devoted to this: ‘palatovelars’. We use sibilants to mark given Indo-Iranian phonemes for
simplicity, though today is more often to reconstruct them as affricates, at least for the
first phase (the second being usually sibilants). For simplicity (and to avoid the debatable
Indo-Iranian reconstruction) and the historical reasons the reconstructed palatovelars are
present here as plosives;

ii. we have willingly omitted the question of voiceless aspirates in our reconstruction, though
we assume their existence for the Common Indo-Iranian stage; this omission is purely
due to lack of their development in the present paper. We suppose (in contrast with
Lubotsky 2018: 1876, 1879, who directly rejects to accept the existence of the voiceless
aspirates on the Indo-Iranian level) that at least three voiceless aspirates (K", ¢, p") could
be securely reconstructed on the common Indo-Iranian level (though it is possible such
phonemes were in fact spirants), but there is no secure reconstruction leading either
towards §" nor ¢ (OIA c" is a result of an independent, specially Indic development of
the IE cluster *sk, paralleled by Iranian s; cf. OIA gdcchati vs. YAV. jasaiti, both from
Indo-Iranian *Ngam- ‘go’ or OIA prcchati vs. OAv. parasaéte, Y Av. parasaité from Indo-
Iranian \pras- ‘ask’).

However, we suppose that though the states of realization of our clusters differ in Old Indic and
Old Iranian languages (and Naristani as well), they are the results of the regular developments
in each branch, being the result of a development of the common Indo-Iranian state, i.e., that
each difference (or preservation of an older state) between Indic and Iranian is a result of a

further development of a given branch since Common Indo-Iranian, but never the result of a

different development before the Common period.

29 For simplicity, the term ‘palatovelar” will be used, though since we do not consider given set of phonemes to be
‘velar” in its phonetic form on the Common Indo-Iranian level at all, the term will be used purely as a
convenient (and unmistakable) term, which helps to avoid a possible confusion resulting from the use of terms
‘older” and ‘younger” palatals.

%0 The result of merging of IE labiovelars and plain velars.

31 Until the distinction between IE *e and *o (and *a) was preserved, velars and true palatals were just allophones
of a singular series of velars, since complementary distributed according to a (non-)palatal context.
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The points of difference between Old Indic and Old Iranian in the development of clusters of
the type obstruent +t/s/d"- could be summarized thus:

I. There is a spirantization of the left voiceless plosive before a voiceless obstruent for velar/
palatal and labial series in Iranian, but this feature is not known from Indic;

ii. There is a sibilantization of the left dental plosive before any plosive (either voiceless or
voiced) in lIranian, but again this feature is not known from Indic, where dentals are
either realized as a plosive, or as a null before voiced aspirates;

iii. Though the original IE palatovelars are realized as depalatalized sibilants in antevocalic
positions in Iranian, the same palatovelars are realized in the same position either as
palatalized sibilants (for *) or affricates (for *g, *¢") in Indic; palatovelars are realized
as voiceless plosives before t and s or either as ¢ or 0 before the voiced plosive in Indic
but as voiceless or voiced sibilants (according to the context) in Iranian;

iv. The original labial and velar (and palatal) plosives are realized as spirants before IE *s
(including Indo-Iranian *5) in Iranian, though in Indic they are realized as plosives in
the same environments;

v. The original palatalovelar and dental plosives are lost before s in Iranian, but are realized as
plosives in Indic;

vi. Bartholomae’s Law does not affect the clusters formed by a voiced aspirate and *s/s in Indic,
though it is fully functional for same clusters in Iranian (except in cases corrupted by
the analogy: ppp. YAV. anadruxta- instead of the expected regular -yza-);

vii. The sibilants *s/s are realized either as a voiced plosive or null before voiced plosives in
Indic, but are uniformly realized as voiced sibilants in Iranian;

viii. Original sibilants *s/s are realized before a sibilant as a plosive in Indic®, but Iranian
sibilants are lost before sibilants.

(ix. Indic has cerebral s where Iranian has s; dental plosives following OIA s are subsequently
cerebralized.??)

2.6.2 Towards the analysis of the Indo-lranian clusters
Within the analysis of the Indo-Iranian languaes, we have to distinguish three contexts:

i. the context of t- (could be affected by Bartholomae’s law, if the left phoneme is a voiced
aspirate);

ii. the context of d"- (the resulting cluster is usually the same as that of D" + t affected by
Bartholomae’s Law);

iii. the context of s- (could be also affected by Bartholomae’s law under the same circumstances,
the sibilant could be *§ if in the context of Pedersen’s Law);

Into this context enter the following blocks:

i. the central/acute block, including both dentals (including OIA ‘cerebrals’) and original IE
palatovelars, which will be here dealt with as with plosives, according to their origin and
function;

32 Speaking about verbs, there are different outcomes for sibilants in the noun-declension of s-stems, see below.
33 For the sake of continuity, we will stick to the traditional terms cerebral and cerebralization instead of retroflex
and reflexivization or cacuminal and cacuminalization, and for the same reason we will use the traditional
marking with the subscribed dot (s, £, &, n).
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il. The peripheral/grave block containing labials and velars (including old IE labiovelars and
Indo-Iranian palatalized velars, since the latter are neutralized on plain velars in the
examined contexts.);

iii. the sibilant block formed by the preserved IE sibilant *s and *s, arising from it due to
Pedersen’s law (the ruki-law).

The development of the central block differs from the development of the peripheral block. We

can safely suppose that the development of both its series precedes the development of series

of the peripheral block, since the developments of the central block are shared either with all

IE branches (the development of dental series being the best example) or with all satom

languages (for the development of original palatovelar series). However, before we examine

the trajectories of development of both blocks and the sibilant block, we have to mention the

specifics related to the forming of clusters of two obstruents in Indo-Iranian languages®*.

Note: In the following lines, the inputs and outputs of diachronic processes will be marked bold; the intermediate
states are without marking. The symbol > is used for regular (i.e., according to given sound laws) developments,
the symbol — for analogical developments.

2.6.2 The cluster-forming and Bartholomae’s Law

A typical feature of the development of the two-obstruent clusters is their equalization of the
modal features, which is usually in its final value given by the value of the right obstruent, with
the left one is assimilated to it.

The exception to this rule is well attested in the old Indo-Iranian languages but very
doubtful outside of this language family. The scope of this exception affects clusters formed by
the left voiced aspirate (D") and the right standing voiceless obstruent (T, S), in this case the
output is DD" for the input cluster DT and DMZ for the input D"S. The model presented here
is based on the generalization of the processes operational in Indic (where D"T > DD" but D"S
> TS without the operational Bartholomae’s Law) and Iranian (where D"T > DD/DD and D"S
> DZ), so the generalization is hence nothing more than a model, not a directly attested as such
in any language.

The outcome of the cluster D"T is shared with the outcomes of the clusters D"D" and

TD" both in Indic and Iranian, giving in Indic DD" and DD in Iranian.

Note: From the above described full operational status of Bartholomae’s Law on the two-plosive cluster, we can
see pr. dhattd, derived from Vdha- ‘put’, as a sole exemption, having arisen probably due to analogy with dattd
etc., from Vda- ‘give’.

Note: A remarkable feature is that the Indic outcome has aspiration only on the right plosive, not on both (D"D"),
the nature of the Indic voiced aspirates clearly blocking the presence of the aspiration before the right standing

3 There are no secure examples of Bartholomae’s Law in Niristant.
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plosive. This is not the case of the Greek voiceless aspirates, resulting from the IE voiced aspirates, since in
Greek the clusters formed by two voiceless aspirates T'T" are possible and even a natural outcome of the
clustering of T/D + T" (see details in the chapter on Greek; cf. Gr. étp&pOnv vs. &tpamny).

Iranian, beside the assumed loss of aspiration is more close to the reconstructed Indo-Iranian
state, since the law is fully operational on the s-clusters, unlike in Indic, where for this cluster
we have to presume the secondary leveling (as it often happen in Iranian, too, as we saw above
in examples). What is worth of reconsidering is if the original result in Indo-Iranian was not
really DZ", analogical to DD"; the final aspirated voiced sibilant is reconstructed by Burrow
(1955: 94) or Lipp (2009a: 172). The outcome, i.e., the aspirated voiced sibilant, is not directly
attested in any Indo-Iranian language (neither is a voiceless aspirated sibilant attested, nor any
aspirated sibilant in other old IE languages) but such phonemes are not so uncommon: voiceless
aspirated fricatives exist (often just as allophones of plain fricatives) in Korean and in Chodi (a
member of the Tibeto-Burman languages, Gansu province, Central China), in Amerindian Ofo
(a member of the wider Siouan family), in some Oto-Manguean languages (located in the
Central America, especially southern Mexico) and in Hmu (located in Guizhou province,
Southwest China), but voiced aspirated sibilants seems to be extremely rare. The aspirated
voiced sibilant *z" is often reconstructed as the outcome of the IE palatovelar *g". It has to be
noted that a development of DS towards DZ (without any translatio aspirationis on a sibilant)
is an appealing possibility.

Note: Bartholomae’s Law is perpendicular for its orthogonality on location series, its applications crosses the
series, i.e., it affects all of them without any regard for the location value of a given series.

Bartholomae was to first to describe the law (Bartholomae 1882; Bartholomae 1883: 48;
Bartholomae 1885: 206; Bartholomae 1895-1901: 21-23; for further references see especially
Collinge 1985: 7-11 and Mayrhofer 1986: 115-118; Szemerényi 1990: 106—109; Mayrhofer
2004: 46). Bartholomae simply stated that the result of the concatenation of any voiced
aspirated obstruent and voiceless unaspirated obstruent would be a cluster of voiced and voiced
aspirated plosives (schematically: -D" + T- = DD", -D" + s- = -Dz-)**.

The development of two-plosive clusters was modelled by Anderson (1970: 388) as a
two-stage development: in the first phase, a cluster of two voiced aspirated plosives is created
(-D" + T- = D"D"), the second phase is a deaspiration of the first plosive (D"D"> DD"). Sag

(1974: 593) states a paradox: Bartholomae’s law (and subsequent deaspiration) should precede

35 Note that Barthlomae’s careful wording covers even clusters arising from -T + D- and clusters with sibilants,
since he does not state its limitation on plosives!
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Grassmann’s Law in case of bhotsya- but Grassman’s Law should precede Bartholomae’s Law
in case of buddha-! Deaspiration as a second step of the whole process is accepted by Schindler
(1976), though other authors assume that Indian aspirates are of biphonematic nature (Ejerhed
1981). 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.
Schindler (1976) simply states that an obstruent becomes aspirated (and inherently voiced) after
a voiced aspirate. D. G. Miller (1977) follows 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. Lombardi (1991: 140) tries to explain the the unexpected voicing of the right obstruent
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 throwback’, using
the instrumentality of Optimality theory and following the morphemic structure of clusters.

The origin of Bartholomae’s Law is either assumed to be Indo-European®® (as stated in
e.g., Kurytlowicz 1935: 50-51; Lubotsky 2018: 1879) or specifically Indo-Iranian (e.g.,
Szemerényi 1990: 107; Hoffmann/Forsmann 1996: 95-96) but is outside the scope of this paper,
since only its validity for Indo-Iranian is undoubted.

Note: There are no secure examples of Bartholomae’s Law in Nuristant; hence, the following model is applied
solely to Old Indo-Iranian languages, though it could be applied even for Naristani.

Our proposed model for the development of DT clusters follows the trajectory of spirantization
(Walde 1897: 466 assumes that the original value of the D" was originally the voiced spirant A4)
and subsequent fortition with the following steps:

i. the left plosive (an originally voiced aspirate) becomes a voiced spirant and the right voiceless
plosive also becomes a voiced spirant (D" + T — A4)*';

ii. 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 (14 — DD"). The
result is preserved in Indic, but the second plosive lost its aspiration in Iranian (either directly
due the same process or later; Walde 1897 assumes aspiration a later feature both of OIA

and Gr. aspirates).

i. D"+ T>AA>DD" (Indic)
ii. D"+ T > AA > DD/PP (Iranian)

36 The possible validity of the Bartholomae’s Law for Germanic was examined in last years especially by Gdrtzen
(1998: 444-448) and Hill (2003: 218-220, for older references see Collinge (1985: 5-11) and Szemerényi
(1990: 115-117).

37 We assume, similarly to D. G. Miller (1977) that voice was a primary quality, not aspiration.
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As we have already mentioned above, the outcome of Bartholomae’s Law for D"T clusters is
essentially the same as the outcome of the regular regressive development of the cluster of TD".
Here we have to point out that this time the process is under the dominance of the right standing
plosive, so the process could be sketched:

I. both plosives become voiced spirants;

ii. the cluster develops as described above, with a fortition of both plosives.

i. T/D+D">AA>DD" (Indic)
ii. T/D + D" > AA > DD/PD (Iranian)
Similarly, we also assume the spirantization and the subsequent fortition for D"D" clusters,

which develop as follows:

i. D"+ D">AA>DD" (Indic)

ii. D" + D" > AA > DD/PP (Iranian)

The development of D"s clusters is in its trajectory and properties similar to the development
of the D"T clusters:

i. avoiced aspirate becomes a voiced spirant;

ii. a sibilant becomes voiced

iii. a 4Z cluster is despirantized in the left part of it in Iranian; Ts replaces the expected 1DZ
due to analogy in Indic, the Iranian state is assumed to be archaic:

i. D"+S>AZ (- TS) (Indic)
i.D"+S>AZ>DZ (Iranian)

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

voiced aspirated sibilants at all.

2.6.3 The trajectories of clusters labial + t/s/d"
The development of both peripheral series differs in Indic and in Iranian since Iranian plosives
are spirantized in the context of a right standing plosive or sibilant, but preserved as plosives in
Indic.

The spirantization in Iranian is one of many spirantization processes we meet in the
development of the Indo-European languages in different stages (Celtic, Sabellian, Pre-Slavic,
Middle Greek etc., could serve as examples of this common, though necesarilly not mutually

related development).
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It seems sure that the Iranian spirantization of the peripheral/grave block is a later
process than the development of the acute/central series, which could be demonstrated by the
Iranian development of Ks/Ps > xs/fs on the one hand but Ks/T's > 0s/0s on the other hand. since
being both parallel developments; we could expect similar outcomes, similarly Kt/Pt > xt/ft*
on one hand but Kt/Tt > st/st of the central series has sibilants instead of spirants of the
peripheral development.

We model the development of clusters formed by non-aspirated labial plosives with
spirantization in Iranian, but without spirantization in Indic; the Niristani development mirrors

that of the Indic, but see the note below:

. P+t>pt (Indic)
iLP+t>ot>ft (Iranian)
iii. P+t >pt>tt>0t (Nristant)

Note: The outcome of IE *Pt is *0t in Naristani. Such an outcome could be reached at least by two trajectories:
either ‘Indic’, attested in the development of MIA and NIA languages, i.e., through gemination and later
simplification of geminates: Pt > tt > Ot, or through the Iranian trajectory of lenition, with spirantization first,
followed by debuccalization and elision: Pt > ¢t > ht > Ot. At the moment we are not able to determine the
one more probable.

We have already seen above that the regular Avestan®® development is without spirantization
(cf. Av. hapta- ‘seven’; YAV. ppp. vipta- from Vvaép- ‘engage in homosexual activities’; OAv.
pr. haptt from Vhap- ‘keep’). However, the Middle and New Persian has an f7 cluster (cf. Av.
hapta- vs. Phl., NP haft ‘seven’; YAv. ppp. x’apta- from x*ap- ‘sleep’ vs. NP xuftan, Blazek
1999: 200; Cheung 2007: 145—146) and even in Avestan the parallel cluster of Ps is realized as
S

The question then naturally arises whether the attested pz cluster in Avestan is either an
archaism or a later innovation (most probably due to the analogical leveling). We encounter in
Avestan forms of pitar- “father’: N. sg. OAv. pta, ta, YAv. pta, pita, D. sg. OAv. foroi, pigre,
YAv. pidre, the form ¢d is easy to explain as the result of the development from *fta, which
underwent lenition (debuccalization and subsequent elision) f¢ > ht > 0t,° the form pta being
then the secondary fortition of aspirant back to a plosive. Reichelt (1909: 40) assumes
spirantization and subsequent fortition, Kiimmel (2007: 63-65, 147—-148) assumes partial
restitution of the spirants *£, *6, *y in Later Iranian (cf. Lipp 2009a: 158—160 with further ref.).

38 With different development in Avestan, where Pt > ft, see above and below.

39 Unluckily, there are no secure Old Persian data.

40 Hoffmann/Forssman (1996: 94) assume direct simplification of initial pt- > t-, which seems to be too complex
a change if considered without at least one intermediate stage.
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Beekes (1988: 73) and Hoffmann/Forssman (1996: 94) reckon with the preservation of the
inherited pt.

Our model presumes fricativization and later fortition on plosive, especially concerning
the development as mentioned earlier of Av. pitar-.

The development of clusters of voiced aspirates *b" + t- shares its outcome with the
development of clusters of any plosive (without regard to its aspiration or voice) + d"-, since
Bartholomae’s Law afflicts it. For this development we state the following trajectory, based on
spirantization, followed by the assimilation of voice and finally by the subsequent fortition of
both plosives, according to either to Indic or Iranian peculiarities

i. b"+t>p5>bd" (Indic)
ii. b"+t > BS > bd/pd (Iranian)

Note: NuristanT has no secure data for this development.

The labial clusters Pd" and b"d" are rarely attested (only the cluster of Pd" is securely attested
in Avestan), but we can surely assume that the mechanism was even simpler, in accord with the
rule of the regressive assimilation triggered by the right member, and the result of the process
is shared with the preceding development of clusters of b"t. An asterisk marks the reconstructed

patterns, Niristani trajectory is omitted for the lack of examples:

i. P+d">p5>*bd" () (Indic)
ii. P+d">B5> bd/pod (Iranian)
i, b+ d'> 5> *bd" () (Indic)
ii. b" + d" > B35 > *bd/pd (?) (Iranian)

The clusters with non-aspirated plosives in the left position and a sibilant in the right position
followed a simple trajectory of the spirantization. The variant cluster of /5 in Iranian has
probably arisen due to the analogy with the cluster of s (see below), or as an example of a
unique extension of Pedersen’s Law/ruki-rule on any cluster of a peripheral plosive and sibilant,
which seems improbable. As in the case of the peripheral clusters of Pt-, we do not assume a

spirantization in Indic, but we assume an intermediate bilabial plosive in the Iranian trajectory:

i. P+s>ps (Indic)
ii. P+ s> ¢s > f§/fs (Iranian)

Note: Naristant lacks secure examples of this development.
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The development of clusters b"s is similar to the development of the clusters with t-, i.e., the
result is affected by Bartholomae’s Law (including the assumed spirantization), with later
analogical leveling in Indic. Again, in Iranian labial clusters could be realized either as Sz
(unattested!) or gz as an analogy to clusters of Ps/Ps, as described above (and also analogical
to the development of the clusters of K/g" + t/d"/s). Analogical leveling to voiceless clusters is

attested in Iranian, similar to that in Indic, where it is, as we already know, a regular process:

i. b"+s> Bz (— ps) (Indic)
ii. b"+ s> pz>Pz/(Pz ?) (Iranian)

Note: Again, Nuristant has no secure data for this development.

The outcome of the clusters made of a labial aspirate plosive + sibilant as a spirant and a voiced
sibilant do not require the intermediate cluster with an unusual combination of the type Dz"
(where D is any voiced plosive), appearing (for example) in Burrow (1955: 94, who reconstructs
the intermediate cluster of 2" as a first outcome of the process of clustering of b" +s). As we
have noted above, the outcome ps/bz is limited to those clusters arising from original cluster of
labial + sk (inchoatives), the outcome ps/Bz on labial + s, clusters reflecting in this way the

different origins of Avestan s (and the morphemic structure of suffixes).

2.6.4 The trajectories of clusters velar + t/s/d"
The development of the velar (including the original labiovelar and later palatalized velars) is
wholly parallel to that of the labial series in the same contexts: in Iranian, the plosive is
spirantized, but it is preserved as a plosive in Indic.

The development of the clusters of non-aspirated velar (either voiceless or voiced)

plosives + t could be then modelled simply as trajectories:

i. K+t>kt (Indic)
ii. K+t>xt (Iranian)
iii. K+t>kt>tt>0t (NristanT)

Note: The Nuristani development follows similar lines as that of the cluster of P# mentioned above: we assume
that it in general features followed the Middle Indo-Aryan trajectory of the geminate and its simplification.
Again, it is even possible to accept an alternative trajectory of the spirantization and later debuccalization (Kt
> pt > ht > 0t). As in the preceding case, the solution is open at the moment, but the preferred solution is the
‘Indian’ one, since it explains even the development of clusters of *TT > Nur. Ot (see below).

Similarly to the development of the Iranian initial cluster of #p¢ in forms of Avestan pitar-
‘father’ (see above), we meet a special development with the cluster of #kz- both in OIA and

Avestan, thus the development is securely already Indo-Iranian. It follows the trajectory: #kt-
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> #xt- > #ht- > #0t-, attested in OIA turiya-,*" Av. tiziriia- ‘fourth’; the root is in the reduced
grade (*ktur-). We have to emphasize that Avestan has prefixed forms @-xtizirim ‘four times’
(cf. a-9ritim ‘three times’; cf. Blazek 1999: 201) with original velar preserved in the form of a
spirant. It seems that in the non-prefixed forms, spirantization was followed by a
debuccalization and later elision, which is valid not only for Avestan but also for Vedic numeral
turiya-. It seems that the spirantization already affected the grave anlaut clusters (but probably
not the inlaut clusters) in the common Indo-Iranian period.

The development of clusters of voiced aspirates *g" + *t- shares its outcome with the
development of clusters of any plosive (without regard to its aspiration or voice) + *d"-, being
again affected by Bartholomae’s Law. For this development we state the following trajectory,
based on spirantization, followed by the assimilation of voice and finally by the subsequent
fortition of both plosives, according to either to Indic or Iranian peculiarities:

i. g"+t>y5>gdh (Indic)
ii. g" +t>vy5 > gd/yd (Iranian)

Note: Old Persian has a regular, analogy based, leveling of clusters of gt to kz; ¢f. OP. duruxta- from Ndruj- “lie,
though Bartholomae’s Law could be working in unattested examples. Niristani examples are not securely
attested.

The same outcomes are shared by regularly formed clusters with a dominance of the right
context of *d"- with any quality of voice or aspiration of the left plosive preserved. The
development of clusters of g"d" either in Indic or Iranian is not attested; the outcome is based

on the analogy:

i. K+d">y5>gd" (Indic)
ii. K+d">vy5 > gd/yo (Iranian)
i *g"+d">y5>gd" () (Indic)
i. *g" +d">y5>gdiye (?) (Iranian)

Note: Again, the Niristani development is not attested either for Kd" or ghd".

The clusters either of a voiceless non-aspirated plosive or a voiced non-aspirated plosive and s-
are affected by Pedersen’s Law (the ruki-rule), hence the outcome (if not leveled by the
analogy) always has s, in Indic shifted to the cerebral s, while the Iranian outcome is regularly

spirantized (as is the analogical cluster of Kt) in the velar:

41 If the meaning is ‘fourth part, quarter”, the accent shifts to the first syllable: triya- AV, cf. MacDonell 1910:
311. Blazek (1999: 200-201, 209) reconstructed *k“zur(i)yo-. In OIA, there is another term for ‘fourth”, which
is caturthd-, regularly derived from the cardinal catuir- “four”.
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. K+s>k$>Kks (Indic)

. K+s>x§ (Iranian)

jii. K+s>k§>t5> & (Niiristani)
The development of clusters of *g" + *s is similar to the development of the clusters with *t-,
i.e., affected again by Bartholomae’s Law (including the assumed intermediate spirantization),
with later analogical leveling on ks in Indic. Similar leveling is also attested in Iranian (cf. YAv.
ppp. anddruxta- “‘undeceivable’ vs. OAv. pr. pa'rii-aoyza, both being derived from the same
root Vaoj- ‘say’). Again, in Iranian velar clusters could be realized either as yz according to
analogy to clusters of Ks, as described above:

i. g"+s>yz—ki>ks (Indic)
i g"+s>yz>y2 (Iranian)

Note: Niristant has no secure data for this development.

Again, as with labials above, the outcome of the development of the clusters of velar voiced
aspirated plosive + sibilant do not require an intermediate cluster with a combination gz" as
proposed by Burrow (1955: 94).

2.6.5 The trajectories of clusters palatovelar + t/s/d"

The development of the Indo-Iranian palatovelar obstruent clusters has parallels in other
languages having original palatovelars (i.e., all satam-languages, the process in clusters of our
interest are well attested in Baltic and Slavic languages, rudimentarily also in Armenian and
Albanian).

Before we sketch the possible trajectories of the development of the two plosive clusters
of Kz, g"t, Kd", g"d", Ks, g"s, we have to turn our attention the development of the original
palatovelar plosives in non-alternating contexts (which could be found in Indo-Iranian
especially before vowels), since there are different outcomes not only for Indic and Iranian
branches but also inside the Iranian branch, since the IE triad *k, *g, *3" is realized in Vedic as
atriad s, j1, h1 but in Iranian as a dyad (resulting from the merge of both voiced plosives) either

s, z (in Avestan) or 4, d in Old Persian.

Note: Naristani, as far as we can safely reconstruct, has a dyad of affricates *¢, *j [= /dz/]. There are some cases
with *§ instead of *¢ for IE *£, generally considered to be attested in early loanwords (cf. Degener 2002: 104).
Again, our analysis will be based on old Indo-Iranian languages, and Niristani will be dealt with in
commentaries below.
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The development of the original Indo-European palatovelars before vowels in the three old
Indo-Iranian languages leads either to sibilants in Avestan, to a spirant and a plosive in Old
Persian and to a sibilant affricates in Vedic.

The models of the reconstructed Indo-Iranian state could be classified into two groups:
the sibilant model and the affricate model.

As for examples of sibilant-based models we should mention that of Bartholomae (1895:
12), who uses the symbols *s, *2, *2". Similarly the purely sibilant nature of the Indo-Iranian
outcomes of original IE palatovelars was taken for granted at least by Leumann (1942: 2-3)
and Kuiper (1967: 103—105; 117-120) or later by Erhart (1980: 21) or Kobayashi (2017: 334).

The affricate-based model is preferred since Morgenstierne (especially 1945).4> Among
others supporting this point of view we can name Burrow (1955: 73), who assumes the
development from IE *k, *¢,* ¢" to earlier affricates *¢ * j, *" and later to Common Indo-
Iranian sibilants *s, *2, *2" (i.e., to the sibilant phase), while Mayrhofer (1989: 6) reconstructs
the outcomes of IE palatovelars as *¢, *j, *j", as does Schmitt (1989: 27), who assumes for
Iranian development another intermediate stage *ts, *dz (for both voiced plosives), similarly
Hoffmann/Forssman (1996: 93)*3, Kobayashi (2004: 52—54); Lipp (2009a: 131-189, especially
139-149) and Beekes (2018: 1880—-1881) and others. The reconstruction of the reflexes of the
original IE palatovelars as affricates was influenced by the discovery of Niristani, where the
palatovelars are realized as non-palatal affricates *¢ [ts], *j [dz] (< *3™), but alternatively
reconstructed as *s and *z (< *$™) (cf. Morgenstierne 1926: 23—53; Morgenstierne 1945: 225
238; Nelson 1986: 72-74; Degener 2002: 104, 110; Cardona/Jain 2003: 22-23; Lipp 2009a:
153-170; Werba 2016: 354-356; Cantera 2017: 492-493). It should be noted that Sihler (1997)
criticizes the affricate trajectory with well-based arguments* and returns to the traditional

sibilant-based model.

The sibilant model with a direct development of palatovelars to sibilants could be
schematically reconstructed as follows (note that the sibilant model constructs voiced aspirated
sibilants, otherwise constructed as outcomes of clusters of voiced aspirate + s according to

Bartholomae’s Law):

42 But it already was Bloomfield (1911) who doubted the traditional sibilant trajectory (assuming some occlusion
present).

3 The symbols used here are for simplicity, the same as those used by Bartholomae, Burrow, and Erhart.

44 Sihler (1997: 190) argues that the development of affricates and spirants from original sibilants is an attested
process in Burmese, Athapaskan, and Castilian, hence, according to his opinion, the Nristani affricate has
arisen from original sibilant.
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i *k>§>§ (Old Indo-Aryan)

ii. *k>§>s (Avestan)

li. *k>$>9 (Old Persian)

L *¢>7>] (Old Indo-Aryan)
. *¢>272>72 (Avestan)

ii. *¢>z>d (Old Persian)*

i *¢">z">hy (Old Indo-Aryan)
i, *g">7">7>7 (Avestan)

i, *g" > 72> 7> d (Old Persian)*®

A possible trajectory for the Indic developments is done by:
I. the preservation of the voiceless sibilant;

ii. the occluvisation of both voiced palatovelars;

iii. the debuccalization of the aspirated palatovelar;

Note: The debuccalization of *g" > h; is essentially similar to the development of the palatalized velars (g" > j">
h,). It is interesting that there are some examples of the debuccalization of originally voiced aspirates in Vedic,
especially for the original d": cf. 2 imp. act. ending of athematic verbs -dhi vs. -hi; the 1% pl. primary med.
ending -mahe (cf. Av. -maide), similarly the 1% pl. secondary med. ending -mahi (cf. Av. maidi). This tendency
to debuccalization of d" is attested with root phonemes too; cf. ppp. hitd- from \Vdha- ‘put’. There is even an
example of the debuccalization of b" to h in Vedic, attested with two variants of the single root \grabh-/grah-
‘seize’. This debuccalization of the voiced aspirates is regular in the development of MIA languages; cf. Pali
bhoti vs. hoti: both parallel forms are from Vbhi- ‘be’ (cf. Lubotsky 1995 for a detailed analysis of OIA h <
d", b".

The sibilant trajectory for Iranian development is remarkable because of:

I. the depalatalization;
ii. the merging of voiced and aspirated members (as in all other series).

development of palatovelars in Naristani. Only Sihler (1997) tried to reconstruct a possible trajectory for
Niristant according to the sibilant model, with the spirantization of the original palatovelars (a similar process
is assumed for Old Persian) and later affricativization of such spirants (as is modelled for OIA voiced
palatovelars anyway).

The affricativization trajectory could be modelled as follows (this reconstruction is based on
that by Lipp 2009a, esp. 131-189; but cf. Lubotsky 2018: 1884—1885); note that with this model

4 It seems that originally, the reflex of both voiced palatovelars was a voiced dental spirant, cf. Bartholomae
(1895: 166), Reichelt (1927: 41), similarly Schmitt (1989: 68), but even by Mayrhofer (1989: 6), as it is by
Erhart (1980: 24) and others, though Brandenstein/Mayrhofer (1964: 39) strictly reject the possibility that OP
d < *¢M could be a spirant(synchronically). The intermediate spirant state is accepted by Lipp (2009a: 115,
144). Here the spirant symbol is used purely to distinguish the phoneme from the voiced dental plosive
originating from original *d®.

46 The development in OP requires deaspiration before the merging of # and z, otherwise it would be impossible to
accept the transformation of some of zs to d and the preservation of others. The development in Avestan is
hence analogous to that of Old Persian.
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fricatives (plosives respectively*’):

i *k>¢>§
ii. *k>¢>c>s
ii. *k>¢>c>9
iv. *k>¢>t

I *g>j>]
. *¢>j>2>z
. *¢>j>z>d
iv. *¢>j> d?

i. *gh>jh>2h>h1

i *g">j">">7>7
i, *g" > > 2> 7> d
iv. *¢>j>d?

the voiced affricate (< *g) is preserved in Indic, but the Old Persian shifts from affricates to

(Old Indo-Aryan)
(Avestan)

(Old Persian)
(NristanT)

(Old Indo-Aryan)
(Avestan)
(Old Persian)

(Nuristant)

(Old Indo-Aryan)
(Avestan)
(Old Persian)

(Nristant)

The affricativization trajectory could be considered a first phase of a wider, two-step model,
sibilantization being the second phase, but it avoids the affricativization of voiced palatovelar
in Indic, simply preserving the reconstructed affricate.

Note: Bloomfield (1911: 42—44) assumes that the development of palatovelars happened more ‘rapidly’ in Iranian
than in Indic and this different ‘speed of development’ caused the merging of secondary voiced palatals (7, j* <
*g *gh before e/i) in Indic, the Indic process being ‘slow’ enough to be ‘caught up’ by the secondary
palatalization, which was not the case of *s. This developed, according to Bloomfield, rapidly, hence
spirantized before its voiced counterparts. We assume that this merging was not due to the slowness of the
development of voiced ‘palatovelars’, but due to the later fortition in Indic, which affected even true sibilants,
especially those voiced (see below). There is no reason to assume (except for the development of clusters of
Ks) that the development of original palatovelars did not follow the same trajectory in Common Indo-Iranian
(cf. Lipp 2009a: 135).

The development of the left positioned original palatovelars in the contexts of *t-, *d"-, *s- is
different from the development in the free context above in many aspects, given by the

alternations occurring in such contexts.

Note: For simplicity, we will use the traditional symbols (i.e., *k, *g, *g") for palatovelars to avoid the use either
of the affricate or the sibilant model. However, such ‘palatovelar’ symbols are used here purely as symbols,
not as descriptions.

Here two possible trajectories for the description of the development of palatovelars will be
used, the first using the affricativization model, the second using the spirantization model,

which assumes the replacement of ‘palatovelars’ before obstruents by spirants.

47 As above we preserve for simplicity the marking of OP reflexes of *s® as d.
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The development before *t-, according to the affricate model, could be modelled as
follows. This model is based on the trajectory given by Lipp (2009a: 139-142), who assumes
the development through affricates, later simplified by a loss of their plosive segment in all

three sub-branches:

i. *K +t>6t[i.e., %] > §t > st (Indic)
i. *K +t> ¢t [ie., t°t] > §t (Iranian)
iii. *K +t> ¢t [ie., ] > §t (Naristani)

For the clusters formed by the voiced aspirated palatovelar + t- we can model the development
as follows (i is an approximand, causing either the lengthening of the preceding vowel or its

diphthongization, according to the nature of the preceding vowel):
i *¢"+t>jd"[ie., d?d"] > zd"> zd" > id" (Indic)
ii. *g" + t > jd"[i.e., d*d"] > zd"> zd (Iranian)
Note: Naristani has no secure data for this development.

The development of clusters of palatovelar + *s- as a second member could be modelled,
according to the ‘affricate trajectory’ as follows (cf. Lipp 2009a: 155; Lubotsky 2018: 1885),

with sibilantization of the whole cluster in Iranian:

i. *K +5> & [=t's] > t§ > ts > ks (Indic)
ii. *K + s> ¢&s [=t’s] > §§ > 08 (Iranian)
iii. * K +s>& [=ts]>t8>ts=¢ (Naristan)

Note: We will return below to the transformation of £s into 75 and later into &5 in Indic.

Analogously, the affricate trajectory for the voiced aspirated palatovelar *$" + s could be
modelled as follows (cf. Lipp 2009a: 172; Indian outcome is given by the analogy, the Niristani

outcome is again not attested), again with a sibilantization of the whole cluster in Iranian:

i *¢"+ s> 2" [= d%P] > dZ" > dz> (— ks) (Indic)

i, *¢" + s> jz" [= d%2"] > 722" > 72 >0% (Iranian)
The confusing point of the affricate trajectory is that it is of the opposite vector than the assumed
traditional (affricate) trajectory for the development of T + t/d"/s dental clusters, since in Indic
such dental clusters, according to the traditional theory, lose the internal sibilant (£t > #, d"
> dd" etc., see below), but according to the affricate theory for the palatovelar series the left
plosive would be lost but the sibilant preserved (£t > §t, &d" >zd"), though both processes

should appear about the same time (this objection is not valid for Iranian, only for the Indian
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development). There is a question concering the affricate development both of dental and
palatovelar series before a sibilant: why and how to lose a plosive before a sibilant, due to a

process 55 > 055 > 05 etc., or due to £5§ > £5 > §5 > 057%

For this reason, we dare to replace the affricativization model by the spirantization model,*°
which could solve some of the problems sketched above.

According to this model, the trajectory for the left standing non-aspirated plosive X (either
originally voiceless or voiced) in the t-context produces a palatal spirant ¢ and is equal to the
outcome of the sibilant resulting from the ruki-rule (i.e., Pedersen’s Law) in the same context®°.
This spirant was later sibilantized, and in Indic it later underwent the typical Indo-Aryan shift
to cerebrals®® (secondarily affecting secondarily the following plosives), whereas in Iranian is

the sibilant preserved:

i *K+t>ct>§t> st (Indic)
ii. *K +t> ¢t >3t (Iranian)®2
il *K +t>¢t>§t (Niiristant)®®

Note: The minor development of *Kzin Iranian xsz, mentioned by Kellens (1976) (attested widely for word-initials,
internally there are only attested forms: Av. paiti.fraxstar- ‘interrogator’, yaoxsti ‘branch’, spaxsti- ‘vision) is
considered a proof that clusters from K + ¢ and s + 7 did not merge fully even in the Proto-Iranian. Lubotsky
(2018: 1884) explains this feature as a proof of a dialectal development in Eastern Iranian (similar reflexes are
found in Sogdian and Bactrian), and the different outcomes in Avestan are then proof of the dialectally mixed
origin of the attested Avestan texts, which is probably the most acceptable solution. However, the development
of the cluster of Kt would require the split of the fricative ¢t to xsz in some of the dialects. A similar process,
universal for all clusters of sz in the word-initial (cf. YAv. xstat ‘stands, quoted by Bartholomace) as described
by Bartholomae (1895-1901: 36) could be a prothesis, as Bartholomae stated, though Kellens (1976: 68) rejects
the idea. However, the prosthesis explanation remains the most probable solution for the anlaut clusters. The
development of the internal clusters would follow the trajectory of a ‘split spirant”: *Kz > ¢t > xst > §t in all
dialects except those Eastern Iranian, which is possible, but it requires a parallel later development both of
Indic and Western Iranian. It would probably be easier to assume the dialectal split of the ¢t on x$¢ in Eastern
Iranian as a later independent process.

Similarly modelled are all clusters, including the cluster of *g"t are affected by the
Bartholomae’s Law: in our spirant model we assume first the transformation of both plosives

into voiced spirants (jo), second the sibilantization of the first spirant as zZ and re-occlusivization

“8 1t seems very improbable to chart a trajectory like: 5§ > $55 > §5 > 05.

49 A simple model of this type was proposed by Morgenstierne )1942: 81), who assumes 9t as an intermediate
stage for Early Iranian, arising from the common Indo-Iranian # and this from the IE *£t).

50 About clusters st and Zd", see more below.

51 Which is considered a regional development, cerebrals are present even in Niiristani.

52 With a secondary depalatalization on st in some cases, attested in Old Persian (without clear trigger, cf. OP
ufraita- and ufrasta- both from Vfrad- ‘ask™). Since the depalatalization lacks a trigger, it could be either
spontaneous, or another solution is simply analogical leveling with the cluster, either from original *s+t or
*K+t.

%3 The same development as for Indic and Iranian is assumed for Niristani. Interestingly, Lipp (2009a: 335)
proposes the development kz > ¢t > 5t for Niristani only, not for other Indo-Iranian languages.
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of the second member on the voiced aspirated plosive in Indic, though the intermediate
aspirated stage could be assumed even for the Iranian development. Avestan preserves this state
(when not leveled to s7), while Indic underwent a typical cerebralization to z4". The subsequent
Indian development could contain the debuccalization phase of the sibilant to the voiced
approximant and finally, the loss of this approximant. The mark of the lost approximant is the
lengthening of the preceding high vowel (ppp. giidhd-, gd. giidhvi from Nguh- <hide; ppp. adhd-
from vah- ‘carry’), sometimes even of an original short a (ppp. sadhd- from \sah- ‘prevail’)
but with context with a usually forming diphthongs (pr. trnédhi from ~trh- ‘crush’®*; inf.
védhum from \vah- “carry’). Note that we can probably assume three allophones of the voiced
approximant: 4 for the pure lengthening, i for forming e and u for forming o, this allophone
clearly before the syllable containing a labial vowel®®.

i *g"+t> 5> 25 >zd" > id" (Indic)
i, *¢" + t>j5 > 78 > 7d/2d (Iranian)

Note: The Nuristant outcome is not attested, hence the trajectory is not reconstructed:

The developments of clusters of two aspirated plosives (i.e., the d"-context) are similar to that
of *g"t. The cluster was later cerebralized in Indian again; the sibilant underwent lenition and
elision with a compensatory lengthening of the same type (\vah- “carry’: vodhvdm, volhdm).

Again, since the Niristani data are not attested, the reconstruction of its trajectory is omitted:

*sh 4+ dN > 5> 75 > zd" > id" (Indic)
ii. *g" + d" > jo > (28/2d ?) (Iranian)

Note: Since the Old Persian data are not fully attested, it seems that clusters of 7+ D" do not follow Bartholomae’s
Law in Old Persian, probably secondarily, hence the result would be s#/st as with *k/g + t.

The development of clusters of Kd" generally mirrors both above-described processes. The
trajectory leads again towards Indo-lIranian cluster of zd", attested in Iranian. In Indic, the
sibilant was re-occlusivized as dd" (\Ndis- ‘point’: pr. dididdhi), in contrast to the development
of previous clusters leading towards lenition of the sibilant to an approximant and to subsequent
elision and the compensatory lengthening. The reasons for this different outcome are not clear,
though not within the range of trajectories described here (again, Niristani is omitted for the

lack of secure data):

5 From the root Vtrh- ‘crush” there are even non-lengthened forms ppp. #7lhd-, trdhd-, here the short syllabic
resonant has probably arisen due to analogical leveling instead of the expected ri (< 7).

% These different outcomes could be demonstrated with the both afore- and below-mentioned form of the root
\vah- ‘carry”.
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i *K+d">jo> 25> 2d" > dd" (Indic)

ii. *K +d">>j5> zd/(25 ?) (Iranian)
Note that outcomes of *Kd" in OIA (i.e., dd") are different from the outcomes of clusters of *g"t
and *g"d" (realized in OIA as 04", which is regular of *g"t and demonstrated by numerous
examples, but attested by only a single secure example for *g"d"). We will meet a similar
difference between Vedic clusters from *d"t on one side (resulting, according to Bartholomae’s
law, in regular dd") and clusters of *td" generally resulting not only in dd", but also in jd" (Vedic
daddhi vs. dehi) and d"d", always resulting in jd" (see below). The outcomes of both central
series in this aspect strongly contrast with peripheral series, since the OIA clusters from *g"t
and *Kd" (*g"d"is not attested; cf. above) are both realized by gd"; for OIA clusters from *b"t
we meet bd" (clusters from *b"t and *bd" are not attested; cf. above). Also note that in Avestan
the outcomes of IE clusters of *g"t and *Kd" (there are no data for the IE *g"d" in Avestan) are

same, zd.%®

The development of clusters in the *s-context is, in many aspects, different from the
development of clusters within the *t-context. To the Indic development we have to emphasize
again the lack of Bartholomae’s Law for original clusters of ¢”s, to the Iranian development is
needful to restate that not only clusters of Ks and ¢"s, but even clusters of Ts and d"s, having
arisen from dental + sibilant, underwent the elision of the left plosive to Os; hence we have to

explain the loss of an acute plosive before a sibilant in Iranian in general.

Note: The Niristant development of the cluster of *Ks is regular, with an assumed loss of palatalization (modelled
as Ks> 15 > ts > c) but again, we lack any solid proof of Bartholomae’s Law functioning in cluster of gs.
First, we will analyze the development of the clusters of K, leading in OIA to the cluster of s;
this development is regularly modelled as a trajectory Ks > #5§ > ks (> ks). The process 5 > ks
itself is generally considered to be a result of a leveling (cf. Kurytowicz 1951/1973: 129-130;
Burrow 1955: 91-92; Kurylowicz 1956: 373-374; Schindler 1967: 1999-200; Gunnarsson

1971: 38-42; Lipp 2009a: 150-152; Lipp 2009b: 12—18).

The reasons for the reconstruction of the intermediate state *z5 is the twofold outcome of the

original *K's (and *¢”s due to the absence of Bartholomae’s Law in Indic) are:

% Old Persian and Niiristani data are not satisfying enough to make any statements based on them, cf. given data
above.
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I. the difference between OIA ks and Iranian 05 (and Niristani ts);

ii. the cerebral plosive as an allophone of a voiced palatovelar in left position before a plosive
(a cluster of dd" is attested for *Kd", for clusters of *g"t/g"d" the outcome is 0, i.e., without
the first plosive).

Note: There are examples of the alternation of original palatovelars from the nominal flexion in Old Indo-Aryan,
namely the development of some nominal consonantal stems ending in an original palatovelar, though other
stems (sometimes even same stems) end in a plain velar. The forms where cerebrals could appear are: nom.
sg., dat.-abl. pl. and instr. pl., du. abl.-dat.-instr., in contrast to loc. pl., where only ks could appear, see
following lines (note that -j> and -4, are regularly realized as -k, -gbhyah, -gbhih, -gbhyam, -ksu):

The OIA forms from -s realized as a cerebral:

nom. sg. -f: vit (< \vis- ‘settlement)); spdt (< Vspas- ‘se¢’) is derived from -#5 (final § is an ending) In other cases

the outcome is a plain velar: -drk (always present in a compound, < \drs- “see’); dik (Ndis- “direction’); -
sprk (in compounds, < sprs- ‘touch’);>’

Similarly, the OIA forms from -j; realized as a cerebral:

nom. sg. -t: rary(< \raj- king); bhrar® (< \bhraj- ‘shining’);

And the OIA forms from -4, realized as a cerebral:

nom. sg. -t: sar® (< Nsah- ‘prevail’); va®' (< \vah- ‘carry’); sardt TS ‘bee’;

The voiced cerebral plosive for *# from original *¢ is attested before 4"

dat.-abl. pl. -dbhyah: vidbhydh but a counterexample: dighhyah;

inst. pl. -dbhih: vidbhih; padbhih, but a counterexample with a velar: -drgbhih;

abl.-dat.-instr. du. -dbhyam: vidbhyds

The voiced cerebral plosive for *# from original *g" before b":
dat.-abl. pl. -dbhyah: saradbhyah (no attested counterexample of -gbhyah);

Nevertheless, note that OIA loc. pl. is uniformly with -ksu: diksu AV, VS, viksu; sraksu (< \/s_rj- ‘emit’).

According to the spirantization model, the development could be modelled slightly differently,
since the Old Indo-Aryan data lead us toward *4s uniformly for verbs and nouns, i.e., towards
the original neutralization of palatovelars to a plain velar before original *s (cf. Seféik 2017,
but already Bartholomae 1895: 12). On the contrary, the Iranian development has no traces of
this, supposedly archaic, state, since the Iranian outcome is 0s/0s. However, we can surely
assume that the Iranian development of the palatovelar series mirrored in its main feature the
development of the dental series (see below).

The development of the cluster of the aspirated voiced stop + s is even harder to describe
since, in OIA, the presumed cluster according to Bartholomae’s Law has been replaced by the
analogous cluster of ks (the cluster of *g"s could not regularly be realized as s). The Iranian
development preserves the result according to Bartholomae’s Law, but the plosive was lost as

with the voiceless cluster.

5" Final -s is regularly dropped after a plosive in nom. sg.
%8 Including compounds and derivatives.

%9 Again, including compounds and derivatives.

80 Including compounds and derivatives.

81 Again, including compounds and derivatives.
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If the Iranian clusters underwent a spirantization, it had to be earlier or different in its
nature than that of clusters of *Ks/g"s, otherwise the results of both development would merge.®2
From Iranian development, we can be sure that there was a phase when there was a plain velar
present (due to the palatalization of the sibilant according to the ruki-rule). We dare to propose
that in Iranian there was a later replacement of the original cluster of *Ks by a newly created
analogously ¢s (due to the development of the original palatovelars in other positions), this
process appearing after the ruki-rule. Similarly, the cluster *g"s was replaced by a newly created
Jz. Both fricative clusters were assimilated later as fully sibilant clusters, and finally, the first
member was elided. The Iranian state is then innovative, and the Indic state is archaic.

Note: The Nuristani development is hard to trace back, but we assume the spirantization of the palatovelars and
their later depatalization.

i. *K +5>k§> ks (Indic)

ii. *K + s — ¢§ > §§ > 05/0s (Iranian)®
i *K+s— ¢s>R>tE>ts=c¢ (Nuristani)
i *g"+s>yz>y7— ks (Indic)

i *g"+s>yz>y7—jz> 72> 0% (Iranian)

Note: OIA anad-vah- ‘ox’ has irregular forms nom. sg. anadvan, dat. pl. anadiidbhyah AV loc. pl. anadiitsu
without cerebralization. The word is a compound from vak- “carry’ (cf. EWAI I: 69). Wackernagel (1896 I:
180) assumes the dissimilation of a cerebral after a preceding cerebral (dudh > dudh; duts > duts), but another
trajectory could be modelled ¢s > s > ¢s and similarly jb" (or jB with two spirants?) > 5b" > db" as with regular
development of *Ts and *dd" (see below for details).

2.6.6 The trajectories of clusters dental + t/s/d"

We can surely assume that the processes, attested in the development of clusters of dentals T/d"
+ t/d"/s, are of a very ancient origin, at least in their oldest stage of development, since we meet
similar processes in other Indo-European branches outside the Indo-Iranian family. Such a wide
geographical distribution is a mark of an old process, originating, at least in its first phase, from
the Common Indo-European era.

To demonstrate the antiquity of the development of dental clusters, we will turn our
attention to the best-attested cluster of Tt, since this cluster is very well covered in source
languages.

The development of the cluster of Tt in IE languages generally has three different

outcomes® in given branches of the Indo-European languages:

62 xKs gives x5 in Iranian, g"s gives gz, see the section on the development of velars.

8 The form Os is a result of the analogical leveling, seems to be limited on inchoatives.

% For simplicity other outcomes such as Arm. ut, Alb. Os and Hittite and Tocharian tt® are omitted here, cf.
given chapters for details.
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I. the cluster is preserved as tt (OlA being the sole example);

il. the left dental is sibilantized, the right t is preserved: st (e.g., in Iranian, Slavic, Baltic,
Greek);

iii. the whole cluster is sibilantized to ss (e.g., in Italic languages, Celtic languages, Germanic
languages).

The model trajectory of this development was first proposed by Krauter (1877: 88) and accepted
especially by the most influential authority of the era, Brugmann (1880: 140-142; 1886: 347,
Brugmann 1896 Ib: 624) and it has been generally accepted since (cf. Kent 1932a; Burrow
1955: 90; Hill 2003: esp. 3—7; Kobayashi 2004: 37-38 etc.).
For the cluster of Tt we can arrange this trajectory of development, where three
outcomes are equated to stages of such a development:
. i. .
Tt > tt > st > ss
Within this model trajectory, OIA would represent the oldest phase, equal to the assumed early
IE state; Iranian, etc., the second phase; Italic, etc., the third phase of a single development.

Note: Since the development *## > *ss does not appear in Indo-Iranian languages, we will pay no attention to this
development here, though we accept fully the fact that this outcome is related to the development of *# > *sz,
making its final stage.

The confusing fact is that though the Iranian development fits perfectly into the frame of a
rightfully old process, the Indian development seems to be an exception to this antiquity, since
cluster of Tt is in Ol A always realized as tt, not as st as in Iranian (cf. OIA satta- vs. Av. hasta-
< *satta-). This unique feature of Old Indo-Aryan, its confusing and apparent exception from
the process otherwise affecting otherwise all Indo-European languages, is a puzzle with at least
two possible solutions: either the Indic state is an archaism (i.e., OlA was never affected by the
sibilantization of the left dental plosive or any possible preceding process) or the Indic state is
an innovation, in fact, a re-archaization of the same process we meet in Iranian and elsewhere.

Accepting the model assuming the archaicity of the Indic state, we would face a
problem: the current models generally accept the original unity of Indic and Iranian proto-
languages in a Common Indo-Iranian and for good reasons, and since both branches so strictly
differ in the preserving/innovation of such old feature as is (non)sibilatization of left dentals, it
is hard to accept the existence of the Common Indo-Iranian, though this common stage could
be safely reconstructed in many counter-examples. The single solution could be accepting that

Iranian development appeared after the split of both branches (the details of the Nuristani
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development are covered by too many eons to build any theory on it), but since all other IE
branches are subjected to the same development, it is hard to imagine that the sibilantization of
dentals affected all IE languages after the split of the whole Indo-Iranian branch off the IE
continuum. That the Indo-Aryan state is a ‘re-archaization’ is for these reasons the prevailing
opinion (cf. Brugmann 1880: 140-142; Brugmann 1886: 347, etc.; Wackernagel 1978: 177—
178; MacDonell 1910: 35; Leumann 1942: 13; Burrow 1955: 90 etc.).

However, if accepting that the fricativization of dentals already was, at least in its early
stage, a regular process in the IE stage, before the split of the Indo-Iranian branch, we have to
explain:

i. how the seemingly archaic state in Indo-Aryan has arisen from the more progressive state;

ii. whether we can trace this assumed older progressive stage in OIA, i.e., an internal proof of
the older fricativization phase;

iii. whether we can harmonize it with existing sibilantization preserved in Iranian®.

The authors assuming the ‘archaization’ of OIA who are trying to find an internal proof of the
older ‘fricative’ stage in OIA are primarily focused on the developments of clusters of dental
plosive + d"in OIA, since they result either regularly in dd" (cf. Vad- ‘cat’: addhi; \vid- “find’:
viddhi) or exceptionally in jd"® (cf. Vbudh- ‘wake’: bodhi; Nyudh- “fight’: yédhi; Ndha- ‘put’:
dhehi). It is noteworthy is that from the root Vda- ‘give’ we have both forms: dehi and daddhi,®’
and also remarkable that all ‘problematic’ outcomes are results of the clustering with -d", but
clusters of d"+t (according to Bartholomae’s law) result in regular dd" (cf. \yudh- “fight’:
yuddhd-, yuddhvi: \idh- ‘kindle’: inddhé, iddhd-; \budh- ‘wake’: buddhd-). This feature is
striking, especially since Vyudh- and Vbudh- have in that way clearly distinguished outcomes
of two different clusters. This is in accord with the distinction between clusters of g"t and Kd"
in OIA, the first resulting in 04", the second in dd" (cf. above, it is interesting that the cluster of
s"d" realizes in accordance with g"t, as far as we can judge from a single example). In contrast,
the OIA clusters of g"t and Kd"are both realized by gd", for OIA clusters of b"t and Pd" we have
bd" attested only for b"t (cf. above). Also note that in Avestan, the outcomes of clusters of d"t,

td" and d"d" are always zd.5®

% The Niristani, having the outcome Ot is left aside for a moment once again.

% The i marks the approximant, causing the lengthening or the diphtongization of the preceding vowel.

67 Note that roots with an infix have forms -nd"-: Vud- ‘wet”: undhi; \idh- ‘kindle”™: indhvdm, but here we can
assume either the simplification of -ndd"- on -nd"- or the simplification -ndd"- > -nzd"- > -nd"-, the former
process is more straightforward and in the accordance to the Ockham’s razor.

8 Old Persian and Niristant data are not numerous enough for any persuasive statements based on them.
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Note: Jasanoff (2002) does not connect yédhi and bodhi to original -dd"- at all, but assumes them the analogical
formations based on the form jési; hence both forms would be a product of the morphological reanalysis, not
of any regular phonemic development. This would leave yuddhd- and buddhd- a single and regular phonemic
outcome of the development of dd".

Wackernagel (1896: 178) considers dehi and daddhi both from *az and compares to Av. dazdi:
he assumes a similar process for dhehi (though *d"add"/ is not attested). Wackernagel’s opinion
is generally accepted (cf. Meillet 1922: 59; Burrow 1955: 89-90; Renou 1996: 21-22; Gortzen
1998: 313-315). Marsh (1941: 45-46) has considered both forms to be rather sigmatic aorists
(i.e., forms Td"asd"i, tdasd"i), not presents. Hoffmann (1956: 21) explained the forms dehi and
dhéhi as results of the dissimilation of original *dadd"i/d"add"i (cf. Lubotsky 1995: 10, who
presumes further dissimilations to attested forms). Insler (1972: 551-565) discusses some
irregular imperatives ending on -d"i (for us yodhi, bodhi, randhi are relevant); he explains yodhi
and bodhi as secondarily formed based on subjunctives, randhi as a result of the analogy of the
assumed original *randha to the d"i-imperatives. Tedesco (1968: 1-24) considers dehi and
dhehi to be ‘redactional substitutions for older Ved. *dad'i, *d"ad", taken from Middle Indo-Aryan®,
as a regular counterpart of YAv. dazdi he accepts just daddhi, the mechanism he assumes is the
‘regularization” derived from the reduced grades *did"i, *d"id"i. Insler (1975: 4-5) takes
Tedesco’s opinion as highly probable, but he presumes that the e-vocalization has come due to
the analogy to the MIA optatives deya- and dheya-. Pisani (1976: 166) connects these forms
with Gr. 86¢ and 9c, i.e., as *das and *d"as + hi, forming the original cluster of sd”, not dd",
which is, as Hill (2003: 65) states, phonemically impossible, since both o and ¢ are from original
vocalized laryngeals. Kobayashi (2004: 90) takes dehi and dhehi as just examples of a broader
process of deocclusion of d" after a front vowel. Hill (2003: 65-69) brings a new hypothesis,
assuming that e is here a result of a regular process of the monophthongization of *ai, he follows
Jamison’s (1997: 78-79) observation that only exceptionally is this imperative accented and
equates OIA dhehi vs. YAv. dazdi to OIA nesa- vs. Av. ngsa-. Hill accepts the change of dd"

to id", without changes dd" > &d" > zd", i.e., he assumes the lenition of the original root-initial.

% The Pali forms like demi, desi, deti, dema, detha, denti (Fahs 1989: 285) are results of a different process than
the process leaning towards Ol A dehi since aforementioned Pali forms arose from the stem da-y(a)-, contracted
in MIA. The resulting single paradigm is the result of a later merging of stems of different origins. Similarly
Pali -dheti, etc., have arisen (Fahs 1989: 136, 291); the original y-suffix is preserved in Pali dhayati without
contraction. The ya-suffix is preserved for Vda- in dajjati (= da-d-ya-). That these forms have nothing common
with the reduplicated stems could demonstrate the root Vzhd- ‘stand” (cf. OIA Vstha-), which has the
reduplicated form tigthasi, athematic root form -thati and ya-form -theti (besides -thayami). Fahs (1989: 137)
considers deti as a result of analogy to dehi, but his solution seems to be too complicated.
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Any proposed trajectory for the development of the Indo-Iranian clusters of T/d" + t/d"/s has
especially to set forth:

i. both the ‘preservation’ (or ‘restitution’) of the left dental in Indic and its transformation to a
sibilant in Iranian (as in all other IE branches);

ii. the variation d ~ 0 (4, » in given cases) before d"- in Indian;

iii. the loss of a dental plosive in Iranian before s- and the preservation of the plosive in the
same context in Indic.

Generally speaking, there could be more than one possible trajectory; at the moment, there are
two of them, though both have the same incomes and the same outcomes.

The first trajectory we can term the trajectory of affricativization since it assumes the
affricativization of the left plosive in its first phase and the subsequent fricativization of the first
member, generally due to the loss of the plosive segment of the affricate. The trajectory was
expressed first by Kriuter (1877: 88)° and popularized by Brugmann (firstly 1880: 140142,
used since), for Indo-Aryan we have to mention especially seminal works by Johansson (1903
and 1906). The disadvantage of this theory was expressed by Hill (2003: 4), who points out the
supposed and very problematic long lifespan of the t°t stage (he expressly mentions the forming
of the Germanic weak preterite). The approach by Hammerich (1955: 127—-128), who assumes
a later development of the dental clusters in the later phases of given branches/languages is too
overstated and without solid proofs. The existence of the affricate stage in Indo-European is
supported by Anatolian data, since Hitt. 3™ sg. preterite <e-iz-ta> and 3" sg. imperative <e-iz-
du> from VH,ed- ‘eat’ shows the affricate form (probably first already noted by Gétze 1928:
126; but put in the spotlight first by Sturtevant 1933a: 6—7 and Sturtevant 1933b: 129; later
especially cf. Oettinger 1979: 530-532 and Melchert 1994: 113, 151, 249).

The development in Iranian according to the affricativization trajectory for the original
cluster resulting from T + t is regular like that of Balto-Slavic or Greek: Tt > t° > st. The Indic
development could be described in two possible trajectories: either we can assume the ‘archaic’
development without any change at all (Tt > tt) or we can presume a more complicated model,
where the outcome tt is the result of a further process, following the common trajectory: Tt >

t°t > st > tt. Schematically expressed both trajectories would be:

. T+Ht>tt>st>tt (Indic)
. T+t>tt>st (Iranian)

0 1t is interesting that Kriuter speaks about affricativization, but his description of the feature is that of a
spirantization! Verner (1878: 341-342) has a critical evaluation of the idea.
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Note: The Nuristani outcome is 0t, which could be probably traced to the same trajectory as in Indian, but with a
further simplification of the geminate: tt > Ot, similarly to the simplification of geminates in Indic (Late Middle
Indo-Aryan). A similar process is assumed for clusters of *Pt and *Kt in Naristani (cf. above). A variant
trajectory (‘Iranian’) following st > ht > Ot seems not to be probably since clusters of sibilant + plosive are
preserved in Naristant.

Note: Though the trajectory for the above mentioned third group of languages with the sibilantization of the whole
cluster (ltalic, Celtic, Germanic) is of no direct relationship to the development of Indo-Iranian languages, we
can model the trajectory of the development, according to the affricativization theory as: Tt > t°t > ts > ss just
to present the whole context of the development (cf. especially Hammerich 1955: 127-128, but already
Schwyzer 1934: 234-335).

Clusters from original d" + t are subjected to Bartholomae’s Law, their outcome in Indic being
dd"and zd in Iranian. According to the traditional affricativization model, the trajectory should

be modelled as:

i, '+t > didh > zd"> dd (Indic)
i. d"+t>d%d"> zd (Iranian)

Note: There is no secure example of the development of the cluster of @’ in Niiristani.
Note: Old Persian has a regular, analogy based, leveling of clusters of d’t to st, i.e., there is no Bartholomae’s Law
working with this cluster; cf. OP. basta- from Nband- ‘bind’.

As noted above, the outcomes of clusters of *Td" and *d"d" are both jd" in Indic, but zd in
Iranian. The Iranian outcome is same as for the development of clusters of *d", in contrast to
the Indic development (probably requiring the change zd"> jd" in the Indic development for

clusters resulting jd"; cf. Gotzen 331-315):

i, T +d">dd"> zd"> ddP (major) (Indic)
zd" > jd" (minor)

i. d" + d" > d?d" > zd (Iranian)

i, d'+ dh > ddh > jd (Indic)

i. d" + d" > d?d" > zd (Iranian)

Note: As far as we can state from a single attested example, Old Persian has the same development as Avestan for
the cluster a regular outcome zd for the cluster of #d" (resulting from the dominance of the right plosive). There
are no reliable data for this development attested in Naristani.

Now we have to turn our attention to clusters with a sibilant in the right position, either T + s
ord"+s.

According to the affricativization trajectory, the trajectory for the cluster of Ts requires
the affricativization of a left plosive’?, followed by a simplification to a diphthong and with a

subsequent elision of one sibilant in Indic (or a simple preservation of a plosive is more

L The clusters affricate + s are typologically possible (cf. Old Czech ¢sti “of honour™, later simplified on cti).
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probable?), but a sibilantization and subsequent elimination of sibilants to a single one in

Iranian.
i. T+s>ts>ts (Indic)
ii. T+s>ts>s5>0s (Iranian)

Note: The affricate is preserved in Niristani, with the sibilant segment of the affricate merged with the original
sibilant, forming a final affricate (cf. Lipp 2009a: 169). For Niiristani we could reconstruct a trajectory: T + s
> 1% > ts > ¢, but based on a single example of Kati maci “fish’ (OIA matsya-, YAv. masiia-; cf. Lipp 2009a:
169), we cannot rule out a secondary palatalization due to the following palatal approximant; cf. Pali, Pkt.
maccha- (Turner 1966: 560).

Similarly, the affricativization trajectory could be modelled for the cluster of D"s. The Indic
state has no traces of Bartholomae’s law, being replaced by the same analogical forms as for
Ts. Niristant and Old Persian have no useful data, hence our reconstruction relies heavy on
Avestan, again with the affricativization of the plosive, sibilantization of the affricate and
simplifying of the whole cluster as 0z (cf. Lipp 2009a: 169):

i d"+s>dz—ts (Indic)

i. d"+s>d%z>zz>0z (Iranian)
The typical feature of the development of clusters dental plosive + s in Indo-Iranian is then a
simplification of the sibilant segment of the affricate with a following sibilant in Indic, but
sibilantization (and following simplification) of the cluster in Iranian.

The affricativization model requires, to explain the Indic development, a loss on the
sibilant segment between two plosives; cf. t > OIA tt, d*d" > OIA dd".”> Such a process is well
attested for Indic development, but it is not a proof of the validity of the affricativization model,
since such a loss is attested for all clusters formed by the sequence: plosive—sibilant—plosive,
since such sequences have two full stops of the airflow, interrupted by a momentous opening
(which causes a change of sonority), which could be expressed schematically by a letter M.
Such a cluster is articulatory complicated and the elision of the sibilant forms much simpler
clusters of two plosives, schematically: II. We meet such alternation in examples like those of
the sigmatic aorist: patthas av (< -d-s-t*, \pad- “fly’); dcchanta (< d-s-t, Nchand- ‘seem’);
dbhakta (< -j-s-t, \bhaj- “eat), dprkta (< c-s-t, \pre- ‘mix’), drabdha (< d"-s-t, \rabh- ‘grasp’
etc., It is known from other formations with s between two plosives; cf. ppp. -gdha Ts. < gsd"

< g's-t-"® (Nghas- ‘eat’). Cf. Brugmann 1880: 140-142; Wackernagel 1896 I: 76, 131, 269;

72 Besides, if we assume the trajectoryt’s > OIA ts, but it is hard to be sure that the middle obstruent is lost and not
the last one.
3 Note Bartholomae’s law working over the sibilant.
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Johansson 1903; Johansson 1009; Meillet 1922: 59; Kent 1932a: 24; Kent 1936: 241; Gortzen
1998: 308, 312-313, 317; Hill 2003: 4).

Another possible trajectory we propose is not based on the affricativization of the left dental
plosive, but on its spirantization, assuming that the original spirantization had already appeared
in Late Indo-European and that further developments (sibilantization in Iranian and re-
occluvisation in Indic) appeared independently later in further stages.

The spirantization trajectory was already first proposed for Indo-Iranian by
Bartholomae (1895: 16), who assumed *Tt > 9t and *Td"/*d"t > 6d™. The process is taken as
a possibility by Leumann (1942: 13). It is worth noting that Brugmann in one of the early
versions of his affricativization model (1886: 347) states that ‘Wir schreiben tst(h) und d*d(h) und
geben gerne zu, dass vielleicht richtiger tt(h) und d?d(h) gesetzt wiirde.” Morgenstierne (1942: 80) proposes
*3t as an intermediate stage for Early Iranian (t%t being reconstructed for the common Indo-
Iranian period, but *tt for the common Indo-European).

To sum up the outcomes, we assume that T was first spirantized as 9 before t- or s- but
as o before original d" (also which turned §), according to the Bartholomae’s Law. The clusters

of *Td"and *d"d" were also realized as 65. The cluster of *d"s would realize as oz.

Note: Alternatively, there appeared, in all cases, just the spirantization of the first plosive, and d"- is preserved in
the right position (d"-context). However, the model would be too complicated, especially since we assume that
6 was always just an allophone to d"; hence we will use cluster of 56, though readers can substitute it with 5d",
if it is more convenient for them.

Summing up the whole development of the early Indo-lIranian clusters, the model of

spirantization could be represented as follows:

t- dn- S-
-T 9t o) 9s
-d" ) ) 0z

In the following development in later stages, the Iranian spirants generally underwent a
sibilantization, and the sibilants were preserved before plosives. The Indic development was
more complicated: the voiceless spirants were fortitied into plosives in the left position, the
voiced spirant was fortified on d in the left position in clusters of d", but on d" in the right

position, since & was always only a positional allophone of d" (addhi, viddhi, daddhi, yuddhvi,
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inddhé™, buddha-). In some cases, the 50 cluster underwent a lenition to jo/id" (cf. Hill 2003:
68 and more below). In this case the sonant approximant formed a diphthong with a preceding
vowel (dehi, dhehi), or was lost (bodhi, yodhi, indhvam), as we have already stated above,
though the causes of the split could only be expressed by means of a sound law with difficulty,
it is noteworthy that Td" could be both realized as dd" (a major trajectory; cf. daddhi) or as 0d"
(a minor trajectory; cf. dehi), all clusters of d"d" are realized as 0d". However, both the minor
and the major trajectories can be modelled on similar grounds, without the sibilant grade in the
Indo-Iranian stage as an intermediate state.

The trajectories of development according to the spirantization model for given Indo-
Iranian branches could be modelled for the original clusters resulting from T + t the trajectories
in both branches as:

L T+Ht>9t >tt (Indic)
. T+t>98t >st (Iranian)
iii. T+t>8t>tt>0t (Nuristani)

Note: As has been already stated above, the NiristanT development is similar in its outcome to that of *Kt, *Pt,
with the outcome being simple Ot. It has to be noted that original cluster of *st is preserved with a sibilant in
Niristani, as are § clusters both from *sz or *At, hence the outcome is not a product of a later elision of a
sibilant in such clusters (for original *st cf. Kati dust, Waigali dost, Ashkun dost ‘hand’ vs. OIA hastd-, Av.
zasta, OP. dasta-; for original *s¢. Kat. usz, Waigali isz, Ashkun ast ‘mouth’ vs. OIA éstha-, Av. aosta,
‘mouth’; for original *Kt cf. Kati. usz, Waigali osz, Ashkun asz “eight’ vs. OIA astdu, Av. asta, ‘eight). The
simplest solution seems to accept the Old, Middle and Early New Indic development of the same clusters:
spirantization of the first T, re-plosivation as tt followed by a later simplification of geminates (cf. MIA satta
> Hindi, Marathi sat; cf. Bloch 1965: 93-96; Masica 1991: 187-188). In contrast with NIA, there are no signs
of the compensatory lengthening in Naristani.

For clusters resulting from d" + t, according to Bartholomae’s Law, the trajectories will be:

i, d"+t> 85> dd (Indic)
i. d"+t> 85> zd (Iranian)

Note: There are no data on which the Niristant development could be based, as we also lack them for clusters of
d"t and dd".

The development of the clusters from original T + d" is similar to the preceding, but with a
variation in the Indic development. The major development is the same for clusters of d", the

minor as for clusters of d"d", Iranian sibilantization being a regular development:

i. T+d">85>dd" (major) (Indic)
> jd" (minor)
i. T+d">85>zd (Iranian)

™ But some forms of imperatives from this root have a single plosive: indhvdm, indnam (cf. MacDonell 1916:
371).
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Moreover, the development for clusters from d" + d" could be modelled, with an approximant
arising from the left spirant in Indic, the Iranian sibilantization being also a regular

development:

i d"+d"> 88 >id" (Indic)

i. d"+d"> 85 > zd (Iranian)
Data seems to lead us towards a projection that clusters of d"t in Indic always realized as first
as 00 and preserved as such till the re-plosivation as dd", in contrast with clusters of d"d",
realized first as jo and later as ;d", the distinction probably based on morphemic reasons, not
phonemic. The ‘mixed’ realization of Td" is probably a result of analogy, the original state being
hard to determinate.

We assume spirantization even for clusters of dental plosive + s in similar lines.

The cluster of Ts is preserved in Indic, or better, the initial spirant was later re-
occlusivised;
in Iranian, the spirant was first assimilated to a sibilant, and the subsequent geminate was later
simplified to a simple Os.

Note: In Naristani, the cluster is preserved as an affricate, but this development is not principally different from
the Indic development:

. T+s>9s>1ts (Indic)
il. T+s>9s>s5>0s (Iranian)
iii. T+s>8s>ts>¢ (Nuristani)

The cluster of d"s underwent an analogical leveling in Indic. The Iranian clusters developed

similarly to Ts clusters, i.e., through a spirantization, a sibilantization and finally simplification

i d"+5>8z (— ts) (Indic)
i.d"+s>8z>22>0z (Iranian)

Note: There are no secure examples for the Niristani development of clusters Ts and d"s.

The Iranian process of elision (or simplification of the geminate) for both clusters of Ts and d"s

has to be a late process, since otherwise, a newly intervocalic VsV would have to regularly

become VhV in Iranian: at least clusters of VssV had to exist before the debuccalization of

Iranian intervocalic s into h (cf. OlA sapta- vs Av. hapta- < Indo-Iranian *sapta- ‘seven’; OIA

sdcate vs. YAV. hacaité < Indo-Iranian *Vsac- ‘accompany, follow’; OIA sificdti vs. YAV.

hincaiti < Indo-Iranian *Vsajc- ‘pour’). From the logic of the development, it is clear that the
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debuccalization of Iranian VsV to VhV had to appear before the transformation of VsV to VsV
(otherwise the debuccalization would affect even the sibilants from the original palatovelars).

Generally speaking, since Iranian clusters of st/zd are not affected by the ruki-rule, this
proves that the final transition either from the first phase to the sibilant phase had to appear after
the application of Pedersen’s Law. Even the Indic clusters from dd" resulting in ;d" were not
transformed due to the ruki-rule (in contrast to those arising from gd"; cf. above and ff.
Brugmann 1987: 637; Meillet 1922: 60).

Note: The singular Niristani example of y from *d"t (Ashkun bira ‘mind, spirit’, Waigali bura, burok ‘meaning,
intent’ (< *badhi < *bisdhi < *p"ud?dhi < *bPud"-ti; cf. Turner 1964; Turner 1966: 525; Hill 2003: 44—45) is
probably a result of an analogy based leveling, not a counter-argument (cf. Budruss 1977: 24; Gortzen 1998:
310-312).

2.6.7 The trajectories of clusters sibilant + t/s/d"

Historically there are only two sibilants (S)™ in Indo-Iranian, each with two positional

allophones:

i. the primary sibilant, the old Indo-European *s (with its positional variant *z before voiced
plosives);

ii. the secondary sibilant *s (with its positional variant *Z before voiced plosives), arising from
the primary sibilant due to Pedersen’s Law (ruki-rule).

The development of clusters of S + t is simple; all clusters are preserved, except for the

subsequent cerebralization in Indic and Naristani of the clusters of 5z, which is a regular process:

. s+t>st (Indic)
ii.s+t>st (Iranian)
iii. s +t>st (Nuristani)
. §+1t>8t>st (Indic)
ii.§+t>8t (Iranian)
iii. § +t> st/0t (Nristani)

Note: The twofold outcome of the cluster of *sz in Nuaristani could be a result of original dialectal Nuristani
developments and probably of the later dialect mixing. While Naristani s would be a direct descendant of *st,
Naristani Of could be a result of the gemination st > st > #, similar to the Middle Indo-Aryan development,
with a later simplification of the geminate to 0z. The presence of both outcomes in Kati, Waigali could be a
result of a secondary mixing of dialects originally differing either by sz or 0¢ during the history of the Naristani
language area.

The trajectory of clusters of S + d" is far more interesting and less trivial in its development

than the previous development of the clusters of St, since the sibilant voiced allophones were

5 The sibilants which arose from original palatovelars we treat as plosives, especially since their sibilant form is
probably an outcome of later developments, as we demonstrated above.
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later regularly lost in Indic, though preserved in Iranian (the Niristani data are scarce and data
unreliable and doubtful).

Generally, the model assumes the voicing of the original sibilants before *d"-, which is
fully proportional to the development of the clusters of T + d", as described above, with the
dominance of the right element. The Iranian developments fully follow these lines, but the
dental plosive was later deaspirated, as is a general rule of Iranian development. For the
development in Indic, we have to assume a far more complex trajectory, according to known
outcomes. The outcomes are two: the first is a moraic lengthening of the preceding vowel,
either by newly created vowel length (cf. OIA tadhi < taks- + d"i; the process is ‘invisible’ on
roots with the inherent length of a root: OIA adhvam < Vas- ‘sit” + d"vam; sadhi < \sas- ‘order’
+ d") or by its diphthongization (cf. OIA edhi < \as- ‘be’ + d"i); cf. a similar process with the
development of clusters with palatovelars above. Both variants of the development could be
traced through a lost approximant since both the lengthening and the diphthongization could be
explained through this approximant. The second outcome is a fortition of a sibilant to a plosive,
either dental (for an original dental sibilant) or cerebral (for an original palatal, later cerebral,
sibilant); cf. OIA vaddhvam s, < \vas- ‘dwell’, vididdhi < vis- ‘be active’ + d"i. However,
these processes are parallel to the development of original palatovelars in the same context; cf.
above. The transition of palatal clusters to cerebral is essentially the same. The trajectories we

reconstruct as follows:

i. s+d">z5>id" (major) (Indic)
> dd" (minor)
ii.s+d">2z5> zd (Iranian)

Note: There is no attested example for the cluster of *sd" in Niristani.

i §+d">25>27d">7zd">id"  (major) (Indic)
>dd"  (minor)

i. §+d"> 25> zd (Iranian)

iii. § + d"> 28 > 2d™ > zd/0d/0r (Naristani)

Note: The data for the NiristanT development are scarce (cf. Morgenstierne 1926: 61), but it seems that they also,
in general features, follow a similar development as Indic did, both in the older and younger development. The
‘mixed’ outcomes could be a consequence for the dialect confusion in the later history of Niristani.

Alternatively, we can model a spirant intermediate stage, either dental or cerebral, between both
sibilant and plosive stages for Indic development. The spirant inter-stage would easily explain
the transformation of a sibilant to a plosive (a two-step process instead of a single step), but

alternatively, the spirant could be a subject of a further lenition and turned into an approximant,
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which, when elided, would either cause a relict lengthening or be preserved as a part of an
unetymological diphthong. The trajectory would then be, in both variants for both sibilants:

LENITION RE-PLOSIVATION
s+d">z5>85 >id"  ~ *s+d" > 28 > 88 > dd"
S+d">2>85>i@d"  ~ *§+d"> 78 >85> ad"

Extremely intricate developments are met with clusters of s + s and s + s, which in Indic result
in plosive + sibilant (ts, ks) clusters, but in Iranian as 0s/0s (no secure data are known for
Niristani).

The Iranian development is easy to model. We can only assume that the geminate was
later simplified to a single sibilant, or alternatively the first sibilant underwent lenition to h and
then it underwent an elision. However, we should keep in mind that the palatal sibilant in 05 is
a result of an earlier assimilation of *§is to *§§ and that the simplification had to appear relatively
later, since intervocalic -s- underwent the change to -/-, but this process did not affect the dental
sibilant from the original geminate.

The Indic development was more complicated than that of Iranian and Lipp (2009a:
213-214) correctly relates it to the development of K clusters. The trajectory he reconstructs
for the cluster of *§§ in Indic is: §s > §§ > ts (Lipp 2009a: 213) and for the cluster of *ss as: ss

> ts (Lipp 2009a: 214).

Note: A special attention could be paid to clusters of *ss and *§§ of s-stems:

i. The OIA as-stems end in nom. sg. with -as#, realized primarily as / for an original *-s (one sibilant is lost; cf.
-mah ‘moon’, djnah, dpah ‘water’ etc.,), Av. ah-stems are realized as -a0# < Ir. *-ah# < IIr. *-s(s)# in nom. sg.
(cf. OAv. usa ‘dawn’ etc.,) and OP. ah- stems are realized as - in nom. sg. (cf. OP tauviyah- ‘stronger).

ii. The clusters of loc. pl. of as-stems are realized in Vedic as -ss- or -s-: OIA madssu (but mdsu TS), apsardssu,

dmhassu AV (but dmhasu in mss.), rdjassu, viksassu etc., but dpasu (cf. MacDonell 1910: 221, 223;

Wackernagel I: 111); the geminate is probably a restoration due to analogy with other stems. Avestan has -

ahu(ua), with a single phoneme: YAv. gzahu, raudhu, raucohuua, usahuua (Hoffmann/Forsman 1996: 154,

156).

Similarly, clusters of *$§§# (arising due to the ruki-rule) are realized in Vedic as -¢ if from a radical stem (cf.

dvit ‘hatred’) but as -A# representing the original *-§ (again, one sibilant was lost; cf. OIA dhavih ‘not offering

oblations’, -jyotih ‘shining’ etc.,). In Av. and OP such clusters are not attested for masculine and feminine.

iv. The clusters of loc. pl. of us/is-stems are realized in Vedic as -ss- (cf. havissu). The forms of locative pl. are
not attested in Vedic, as they are not attested in both Old Iranian languages.

—_

iii.

We assume the following trajectory, similar to that of Lipp, but with an intermediate
spirantization: the cluster of ss merged in Indic with a cluster of 9s (resulting from Ts according
to the spirantization trajectory) and the cluster ss (assimilated later to ss) similarly merged with
a cluster of xs (otherwise arising from the original cluster of Ks). In both cases, resulting clusters
underwent the same later fortition to ts for the original cluster of ss, and to ks (> ks) for the

original cluster of ss (see above).
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. s+s8>3s>1s (Indic)

ii.s+s>hs>0s (Iranian)
1. §+8>8>x8>kS§>ks (Indic)
ii. § + s> 8§ > vy§ > 08/0s (Iranian)

In some cases, the original state with two sibilants is restored due to analogy (sassi). The
development of the ss clusters in the second sg. from the root Vas- ‘be’ in Indo-lIranian is
different. In Old Indo-Aryan, we meet dsi, in Avestan ahi (< *asi); both forms require an older
simplification of a geminate ss to 0s. This process is probably already Indo-European, since we
meet Gr. &1 (< *esi), OLith. esi, OCS jesi also without a geminate, and forms with geminates
such as Gr. Hom./Dor. éoci and L. ess (Plautus) are probably not archaisms, but results of the
later morphemic leveling (cf. Mayrhofer 1986: 120-121). This is the reason why this
morphologically affected ss cluster has developed differently from other such clusters.

The transition of the original dental plosive to a sibilant had to be younger than the effect
of Pedersen’s Law (the ruki-rule) on a sibilant since Iranian st/zd from original tt/dd" was not
affected by the ruki-rule (cf. Hill 2003: 45—46).

2.7 Conclusions and final remarks

The development of clusters formed by any left-standing obstruent in the contexts of the right
standing t/d"/s- could be split into minor blocks based either on the context of the right
obstruent, but also into blocks according to the centrality or peripherality of the given series.
The block of sibilants stands independently then, since its existence is based not on location but
on its sonority (sibilants vs. plosives of other blocks). The blocks we have recognized are:

i. the central (or acute) block formed by the dental and by the palatovelar series;

ii. the peripheral (grave) block, formed by the labial and velar/palatal series;

iii. the sibilant block, containing both sibilants, the old dental one, and the palatal one, a
result of the ruki-rule.

The perpendicular process affecting all three blocks in the Indo-Iranian languages is
Bartholomae’s Law, which causes the transition of cluster of voiced aspirated plosives (D") + t
to DD" (usually merging in this way the outcome of the process with outcomes of processes
D"+d" and T+d") and of voiced aspirated plosives + s to D™z

The proposed solution presumes the spirantization of both segments in a cluster (D"+t
> A/), and later re-plosivation of both voiced spirants of the cluster on DD" in Indic, dialectally
in Avestan. The spirantization could explain both voicings of the right segment, and the later

re-plosivation explains why only the right segment is aspirated in Indian. The voiced spirant is
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considered an allophone of the given corresponding voiced aspirated plosive D", not a phoneme
of its own (the voiced spirant in Iranian has also the same value). The development of cluster
of D"+s could be modelled, according to the spirantization model, as the spirantization of the
plosive, accompanied by the voicing of the sibilant, with later re-plosivation of the left spirant
(the sibilant is not affected): D"+s > 4Z > DZ. Within this model, there is no need to introduce
an intermediate stage +D®z", especially since the existence of the aspirated sibilant it is not

attested (though still typologically possible, albeit extremely rare).

The oldest development affected the clusters formed by a dental in the left position. This process
is usually modelled as affricativization of the left dental (the affricativization trajectory). The
opinion can be traced back to Krauter (1877: 88) and especially to Brugmann (1880 and
passim), who established it as a leading model. An alternative trajectory, which we prefer, at
least for Indo-Iranian, leads us to spirantization of the left dental; this trajectory can be traced
back to Bartholomae (1880) (the spirantization trajectory).’®

The affricativization model assumes the transition of the dental to an affricate and later
loss of the sibilant segment of the affricate in Indic, but the loss of the dental segment of the
affricate in Iranian (e.g., Tt > In. Tt, Ir. st; d?d" > In. dd", Ir. zd;). It should be noted that for
some Indic clusters resulting from *dd" we can safely reconstruct the outcome id".

The spirantization explains the (not only) Iranian transition to st/zd as a further lenition
on the trajectories t > 9 > s and d"> 4 > z, but fits as well into the frame of later Indic
developments, since it assumes the fortition of the spirant to plosives, but it even could explain
the transition of *J6 to *;d" as a minor process, but still within the frame of a lenition.

The assumed existence of dental spirants in clusters of 9s could explain the otherwise
difficult to explain the fortition of *ss to ts in Indic: we assume that the left sibilant in the
cluster merged with clusters of *39s (from *ts) and the resulting 9s was fortified in Indic to ts
without regard to its origin. In Iranian, the trajectory would be: *3s > ss > 0s/*0z > zz > 0z.

However, the process of final sibilantization of dentals before a dental plosives + sibilant
in Iranian was finished after the operationality of the ruki-rule, since such sibilants were not
affected by it and the existence of $t (< *Tt) and J6 (< *d"t/d"d"/Td") could easily explain why
the first segment of such a cluster was never affected by Pedersen’s Law: there was no sibilant

yet to be subdued by the process, though otherwise the very old one.

76 De Saussure (1877), Cocchia (1883) and Bartholomae himself (1887) assumed this trajectory for Italic
development, modelling it as: Tt > 9z > 33 > ss, we will return to this model below.
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Note: For the development of the Naristant dental series we have to assume the ‘Indic’ model, which, according
to the spirantization model, would be: Tt > 9t > tt > Ot; Ts > 9s > ts (?)"".

The second oldest development is that of the original palatovelar series. The clusters of
palatovelar + plosive in the satom-languages result in clusters of sibilant + plosive, Albanian
being a single exception (see below).

Though the rise of palatovelars is highly probably a dialectal feature (the centum
languages were not affected by this process), the process is still ancient.

The rise of palatovelars and their transition to (generally) sibilants was modelled with
two different trajectories (similar to those of the development of the analogous clusters with
dentals), first being the affricativization trajectory, the second the spirantization trajectory.
According to the affricate trajectory, palatovelars turned to affricates in general and later lost
the plosive segment before t/d"/s both in Indic and Iranian (Kt > t'r > §¢; g"t > d’d" > zd", etc.)

The problematic point of the affricativization model is hidden in the Indic
development: if the interstage for both of dental and palatovelar series was an affricate (and we
have to reconstruct the same state for both branches before the split), why in Indic was it the
intermediate sibilant segment with dental clusters but the initial plosive segment with
palatovelar clusters that was lost? The Indic development hence has an innate contradiction: the
affricate clusters of t°t and d?d" both lose the sibilant segment of an affricate, but the affricate
clusters of t't and d?d" lose the plosive segment of a plosive.

For this reason we prefer the spirantization model for the development of both series,
hence Indo-Iranian clusters of St and 66 for dentals and ¢t and jo for original palatovelars: the
Iranian process would lead towards the sibilantization of both series due to the general lenition
of the acute plosives to fricatives; Indian towards the re-plosivation of the dentals (in some
cases with a minor lenition to i) and sibilantization for voiceless palatovelars and similarly re-
plosivation or lenition for voiced clusters. The Indian development of palatovelars was affected
(as was Iranian) by the already existing clusters of sz and zd", resulting from original clusters of
st and zd" according to Pedersen’s Law (ruki-rule).

According to the affricativization model, the palatovelar clusters with a right-standing
sibilant would be realized as ts and d’z in Common Indo-Iranian. The Iranian development

would first simplify the clusters to #s/dz and later §5/22, to finally be degeminated to 0s/0z

7 Since based on single example maci ‘fish> (OIA matsya-, YAv. masiia-), we cannot rule out a secondary
palatalization due to following palatal, cf. Pali, Pkt. maccha- (Turner 1966: 560).
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(analogously to the development of clusters of Ts and d"s). The Indic development would be:
t's/ oz > £5/d% > ks (the outcome for dz leveled on 5 due to analogy).

The spirantization model assumes the transformations the patalatovelar clusters as: Ks
> ks in Indic (with neutralization of a palatal marker in the neutralization position), but in
Iranian with leveling to ¢s, followed by a later sibilantization and simplification to 55 > 0s, with
the development of the original g"s as: jz > 22 > 0z.

Note: For the development of the Nuristani palatovelar series we model with the spirantization and the
sibilantization of the palatovelars, which, according to the spirantization model, would be: Kt > ¢t > $t; Ks >
¢§ > s >ts(=c).

The development of both series of the peripheral block (i.e., velars and labials) is simpler than

that of the central block: the left plosives underwent spirantization in all contexts in Iranian, but

plosives are preserved as such in Indic in all contexts. Clusters with originally voiced plosives

contained voiced spirants, later re-plosived, according to our model of Bartholomae’s Law.

Note: For the development of the Naristant clusters, we assume the gemination and later simplification (as with
the Tt); the model is similar to the development of the Middle Indo-Aryan languages: Kt/Pt > tt > Ot.

Note: The existence of clusters of pt in Avestan seems to be a result of a later re-archaization specific for Avestan;
cf. above.

Both phonemes of the sibilant block are voiceless, and they are not subjected to any alternation
before t-; the clusters are preserved. Clusters of Sd" have a more complicated development,
which are realized as Zd" in Iranian (the simple assimilation of voice), but the sibilant is lost in
Indic, being replaced either by a plosive (analogically to clusters of dentals or palatovelars +
d" or by an approximant (changing a preceding vowel either to a diphthong or lengthening it).
Clusters of sibilant + s underwent an occlusion to ts (with the dental sibilant) and ks (with the
palatal sibilant) in Indian, probably through a spirant intermediate stage; cf. similar
development of given series, but in Iranian such clusters were simplified to 0s/0s, as were
clusters with secondary sibilants (from original dentals or palatovelars) + s. Again, this process

was later than the debuccalization on the intervocalic s to h in Iranian.

Speaking about general tendencies, the development followed in its earliest phase the lenition
of both central series in all contexts. If we accept the spirantization model of Bartholomae’s
Law, the lenition affected even clusters of voiced aspirates + t/d"/s, or any plosive + d" of all
series. However, this statement is valid both for for the affricate and the spirantization strategy,
since both lead from plosives towards sibilants, though even for the late Common Indo-Iranian

phase we cannot assume the sibilantization yet (otherwise we would hardly explain the lack of
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ruki-affection on sibilants from dentals and the different outcomes of dentals in Indic and
Iranian). The sibilantization (at least of original dentals) is a matter of later dialectal
development in Iranian, though the sibilantization of original palatovelars could be already
Indo-Iranian since it affected all branches.

The Iranian development followed the lenition trajectory even with both peripheral
series: the spirantization of velars (of different origin, including palatals) and labials
mechanically mirrors the original development of the central series.

The Indian development later abandoned lenition to such extent that even original
lenited dentals were re-occlusivized (the fortition trajectory). This re-plosivation affected
even spirants, which had arisen from original sibilants before sibilants (SS) since even such
fricatives turned into being newly created plosives (ss > 9s > ts, §s > ¢§ > ks). Both grave
series, according to the new trajectory, were hence not affected by a spirantization but preserved
as plosives.

However, even opposite trajectories share the same feature: the tendency to leveling:
Iranian lenited all clusters of our interest, Indic undid most of the lenited clusters, and turned
towards fortition. However, in both branches, the structure of clusters was finally more uniform
than that in the transition stage of Late Common Indo-Iranian. The leveling in Indic was
finished in Middle Indo-Aryan, since all clusters of plosive + s or s + plosive are leveled on two

plosive clusters; cf. Pali Vsak- ‘can’ + si = ao. asakkhi and Vas- ‘be’ + ti = pr. atthi.
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3 The development of the two-obstruent clusters from Indo-European into

Baltic

3.0 Baltic languages
Though relatively late attested, the Baltic languages, due to their relatively archaicity, play a relative role in the
reconstruction of Indo-European phonology.

Lithuanian, beside older glosses, is attested since 1547 by (Mazvydas’ Catechismvsa), Latvian securely
since 1585 (Casinius’ Catechismus Catholicorum,’® Prussian is attested since 14" century (if we accept this age of
the Elbing vocabulary) until 16" century (three catechisms) (cf. Larson/Bukelskyté-Cepelé 2018).

Note: We will use the term Prussian for the same language otherwise named Old Prussian since there is no chance
to confuse it with German dialects (Low Prussian and High Prussian) in the context we use since we exclusively
speak about Baltic languages, not Germanic.

3.1 On the reconstruction of the trajectory of Baltic development

The development of the IE clusters of plosive + t, plosive + d", plosive + s, sibilant + t and
sibilant + sibilant in Baltic languages is in its many aspects highly conservative, as the whole
phonemic system of Baltic languages often is (cf. Smoczynski 2001: 167—178 for examples of

archaicity of Baltic phonemic systems).

Note: This tendency to be phonemically conservative is not shared with the morphemic system, especially that of
verbs.

The innovative features of the consonantal phonemes of the Baltic languages are often shared
with other sataom-languages, and we can list especially:

1. Baltic languages, as all satam-languages, merged original IE labiovelars with plain velars (IE
K, K*> Balt. K);

i1. similarly to other satam-languages, again, the reconstructed palatovelars were sibilantized,
the new sibilants are preserved as palatal sibilants in Lithuanian, but secondarily
depalatalized in other Baltic languages (as they were in Slavic or Iranian);

iii. the original IE *s changed to *s according to Pedersen’s Law (ruki-law), though the contexts
and extension of this process are debatable’®; again this process is well attested in Slavic and
Indo-Iranian languages;

iv. the reconstructed IE voiced non-aspirates and voiced aspirates merged into voiced plosives
(IE D, D" > Balt. D); the process is shared with Iranian and Slavic®’;

8 A paradox is that the oldest Lithuanian text is Lutheran and the oldest Latvian Catholic catechisms, contrary to
prevailing Christian denominations of the given countries.

7 See below for clusters *K®s, *Ks, *3t, *$s and their assumed development in Baltic languages.

80 Since a similar process also appeared in Celtic, it is probably not a dialectal feature of the satam- or Balto-Slavic
languages but a universal phenomenon of a common drift (especially since the loss of aspiration affected even
Sinhalese, though Indo-Aryan languages usually preserve this feature). The original distinction between both
modal classes could be traced due to Winter’s Law, which causes the lengthening of vowels before original IE
voiced non-aspirated plosives (Winter 1976; Kortlandt 1978c; Kortlandt 1978d; Kortlandt 1985a; Korlandt
1985b; Kortlandt assumes the original glottal nature of IE voiced non-aspirates; cf. also Suka¢ 2013, here an
especially detailed overview of the given literature; note that Winter 1979 and Winter 2011 reject any glottalic
explanations). For similar processes in Latin (Lachmann’s Law), Slavic and Tocharian see given chapters.
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As a primary source, we use Lithuanian, as a language both well attested (in contrast to
Prussian) and phonemically more conservative than Latvian (and Prussian). Latvian and
Prussian data will be used below to illustrate the wider state of Baltic languages in the way of

commentary on the Lithuanian developments.

3.2 The development of two-obstruent clusters in Lithuanian

In the formation of clusters in Baltic, following tendencies are observed:

1. the final voicedness/voicelessness of the cluster is given by the quality of the right obstruent,
there are no signs of Bartholomae’s Law;

ii. the two sibilant clusters, either original Ss or formed by a palatovelar or dental plosive + s,
are simplified to 0s/0s, according to the original left sibilant.

While using Lithuanian, we focused primarily on synchronic alternation (especially those of

the verbal system), the ‘living flesh’ of synchronic alternations. The most used forms are:

infinitive or supine for C + ¢ (that Baltic infinitive is of old IE instrumentality is beyond doubt:

cf. Slavic infinitive on -#, OIA -taye; both old datives of fi-stem; similarly Baltic supine®! has

the related supine forms in Slavic -f» and L. -fum, OIA infinitive -fum, being old accusatives of

tu-stem (cf. Erhart 1980: 181-182; Erhart 1984: 147—148); both related to verbal abstracta on

ti/tu- (cf. Stang 1966: 394-397), if possible, the old athematic present 3™ sg. ending *-4i is used.

For sigmatic forms, the future (derived from the infinitive stem) is used (related in its

instrumentality to the sya-future of OIA and sigmatic future of Greek; these sigmatic forms are

related to the sigmatic desideratives and sigmatic aorists; cf. Stang 1966: 397—-399; Erhart 1980:

173; Erhart 1984: 142), on sta-iteratives (Stang 1966: 338-349). Additionally, if possible, the

old athematic present 2™ sg. ending *-si is used.

Note: The old suffix on *@"- is used to form Baltic imperfect (-davau); this form could be related to reconstructed
d"-presents (LIV 20, 717). However, the relationship of davau-imperfect to IE forms is debatable.

When needed, the synchronic data are supported by those ‘etymological’ data, i.e., from
unproductive clusters with clear and sure etymology, usually from numerals, if possible, since

they usually have a reliable etymology.

Note: We need to keep in mind that the alternation of voice is not reflected in Lithuanian orthography.

81 Which is later a base for Baltic conditional.
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3.2.1 The development of clusters labial + t/d"/s
The labial series has no specific features besides the (de)voicing of the left plosive according
to its right context; its development shares the same general features with the development of

the velar series:

P + t = Lith. pt:

inf. kirpti (cf. pr. kerpii ‘cut, shear’; < IE *N(s)kerp-; cf. L. carpé ‘grab, grasp’; cf. Pokorny
IEW: 944-945; Fraenkel LEW: 257-258; LIV?: 559; Smoczynski 2007: 289; Derksen
2015: 246-247);

inf. lipti (cf. pr. limpu ‘glue’; < IE *leip-; cf. OIA limpdti ‘smear’, OCS -Iépiti “stick’; cf.
Pokorny IEW: 670-671; Fraenkel LEW: 375-376; LIV?: 408-409; Smoczynski 2007:
357-358; NIL 453-454; Derksen 2015: 288);

Lith. nepté ‘granddaughter’ (< IE *neptt; cf. OIA napti, L. neptis, OHG nift; cf. Pokorny
IEW: 764; Fraenkel LEW: 494; Smoczynski 2001: 172, 183, 240; Smoczynski 2007:
420; NIL 520-524; Derksen 2015: 332);

Lith. septyni, Latv. septini ‘seven’, Pruss. septmas ‘seventh’ (< IE *septm; cf. OIA saptd-,
L. septem; cf. Pokorny IEW: 909; Fraenkel LEW: 776; Stang 1966: 279, 283; Comrie
1992: 756-759; Blazek 1999: 246-250; Smoczynski 2007: 543; Derksen 2015: 393—
394);

inf. dirbti (cf. pr. dirbu ‘work’; < IE *Nderb"-; cf. OIA pr. part. drbhdnti- ‘forming tufts’;
cf. Pokorny IEW: 211-212, 257; Fraenkel LEW: 82; LIV?: 121; Smoczynski 2007:
114-115; Derksen 2015: 131);

inf. delbti (cf. pr. delbiii ‘put lower’; < IE *Nd"elb"-; cf. OE delfan ‘dig’; cf. Pokorny IEW:
246; Fraenkel LEW: 81; LIV?: 143; Smoczynski 2007: 112—113; Derksen 2015: 120—
129-130);

inf. grébti (cf. pr. grébiu ‘rake’; < IE *\greb’-; cf. Gr. ypGow scratch, graze’; cf. Pokorny
IEW: 392; Fraenkel LEW: 165-166; LIV?: 187; Smoczynski 2007: 196—197; Derksen
2015: 186);

P + s = Lith. ps:

fut. kirpsiu (cf. pr. kerpi ‘cut, shear; < IE *N(s)kerp-; cf. L. carpé ‘grab, grasp’; cf.
Pokorny IEW: 944-945; Fraenkel LEW: 257-258; LIV?: 559; Smoczynski 2007: 289;
Derksen 2015: 246-247);

fut. lipsiu (cf. pr. limpi ‘glue’; < IE *lejp-; cf. OIA limpati ‘smear’, OCS -Iépiti “stick’;
cf. Pokorny IEW: 670-671; Fraenkel LEW: 375-376; LIV?: 408—409; Smoczynski
2007: 357-358; NIL 453-454; Derksen 2015: 288);

fut. dirbsiu (cf. pr. dirbu ‘work’; < IE *Nderb"-; cf. OIA pr. part. drbhdnti- ‘forming tufts’;
cf. Pokorny IEW: 211-212, 257; Fraenkel LEW: 82; LIV?: 121; Smoczynski 2007:
114-115; Derksen 2015: 131);

fut. delbsiu fut. dirbsiu (cf. pr. dirbu ‘work’; < IE *Nderb"-; cf. OIA pr. part. drbhdnti-
‘forming tufts’; cf. Pokorny IEW: 211-212, 257; Fraenkel LEW: 82; LIV?: 121;
Smoczynski 2007: 114-115; Derksen 2015: 131);

fut. grebsiu grébti (cf. pr. grébiu ‘rake’; < IE *\greb'-; cf. Gr. ypagw ‘scratch, graze’; cf.
Pokorny IEW: 392; Fraenkel LEW: 165-166; LIV% 187; Smoczynski 2007: 196-197;
Derksen 2015: 186);
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P + d" = Lith. bd:

impf. kirpdavau (cf. pr. kerpi: ‘cut, shear’; < IE *\(s)kerp-; cf. L. carpé ‘grab, grasp’; cf. Pokorny IEW:
944-945; Fraenkel LEW: 257-258; LIV?: 559; Smoczynski 2007: 289; Derksen 2015: 246-247);

impf. lipdavau (cf. pr. limpi ‘glue’; < IE *Nleip-; cf. OIA limpati ‘smear, OCS -Iépiti “stick’; cf. Pokorny
IEW: 670-671; Fraenkel LEW: 375-376; LIV%: 408-409; Smoczynski 2007: 357-358; NIL 453-454;
Derksen 2015: 288);

impf. dirbdavau (cf. pr. dirbu ‘work’; < IE *Nderb'-; cf. OIA pr. part. drbhdnti- ‘forming tufts’; cf. Pokorny
IEW: 211-212, 257; Fraenkel LEW: 82; LIV% 121; Smoczynski 2007: x; Derksen 2015: 131);

impf. delbdavau (cf. pr. delbii ‘put lower’; < IE *Nd'elb"-; cf. OE delfan ‘dig’; cf. Pokorny IEW: 246;
Fraenkel LEW: 81; LIV?: 143; Smoczynski 2007: 112—113; Derksen 2015: 120; Smoczynski 2007: x;
Derksen 2015: 120);

impf. grébdavau grébti (cf. pr. grébiu rake’; < IE *Ngreb'-; cf. Gr. ypaoo ‘scratch, graze’; cf. Pokorny IEW:
392; Fraenkel LEW: 165-166; LIV?: 187; Smoczynski 2007: 196-197; Derksen 2015: 186);

3.2.2 The development of clusters (labio)velar + t/d"/s
The plain velars and labiovelars merged in plain velars; as in all safom-languages; voiced
phonemes merged in all positions.

The development could be expressed by formulae (where K = IE. *k/g/g"/ k*/g"/g*"):

K® + t = Lith. kt:

inf. Iékti (cf. pr. lekin ‘fly’; < IE *Nlek-; cf. MHG lecken ‘knock out with feet, OCS letéti
“fly’; cf. Pokorny IEW: 673; Fraenkel LEW: 353-354; LIV%: 411; Smoczynski 2007:
343-344; Derksen 2015: 278);

inf. sékti (cf. pr. senku diminish, fall, sink’; < IE *\sek-; cf. OIA dsascant- ‘dry up’; OCS
i-secetv ‘dry out’ ; cf. Pokorny IEW: 894-895; Fraenkel LEW: 772—773; LIV?: 523—
524; Smoczynski 2007: 541; Derksen 2015: 392);

inf. jungti (cf. pr. jingiu ‘yoke up’; cf. OIA yundkti ‘harness’, L. iungd ‘join’; < IE *Njung-
; cf. Pokorny IEW: 508—510; Fraenkel LEW: 196-197; LIV?: 316; Smoczynski 2007:
237-238; NIL 397-404; Derksen 2015: 214),

inf. dérgti, drégti (cf. pr. dérgia *, moist, rain’; < IE *Nd"reH>g"-; cf. Gr. OpGooco, Att.
Opatto ‘trouble, disturb’, OCS raz-drazo ‘provoke anger’; cf. Pokorny IEW: 251, 273;
Fraenkel LEW: 103; LIV?: 154—155; Smoczynski 2007: x; Derksen 2015: 123%2);

inf. sirgti (cf. pr. sergi, OLith. sérgmi be ill’; < IE *\syerg"-; cf. OIA sirksata ‘care’ (?),
OHG sorgén ‘care’; cf. Pokorny IEW: 1051; Fraenkel LEW: 776-777; LIV?: 613—
614; Smoczynski 2007: 550; Derksen 2015: 399);%3

OLith. pr. liekti, inf. likti (cf. pr. lieki ‘hold, keep’; < IE *lejk“-; cf. OIA rikthds ‘protrude
beyond’, L. liqui ‘leave’; cf. Pokorny IEW: 669-670; Fraenkel LEW: 372; LIV?*: 406—
407; Smoczynski 2007: 355-356; Derksen 2015: 287);

inf. sékti (cf. pr. seki follow’; < IE *\sek!-; cf. OIA sdscati ‘accompany’, L. sequor
‘follow”; cf. Pokorny IEW: 896-897; Fraenkel LEW: 773; LIVZ: 525-526;
Smoczynski 2007: 540-541; Derksen 2015: 392);

Lith. periktas, Latv. piektais, Pruss. penckts ‘fifth’ (< IE *penk’-to-; cf. OlA pakthah, Gr.
néuntoc; Stang 1966: 283; Comrie 1992: 752-754; Blazek 1999: 221, 224; Pokorny
IEW: 808; Fraenkel LEW: 570; Smoczynski 2007: 450; Derksen 2015: 351);

inf. begti (cf. pr. bégu, OLith. begmi run’; < IE *Vb'eg’; cf. Gr. péBopan “put to glight,
flee’, OCS -bégnoti ‘run’; cf. Pokorny IEW: 116; Fraenkel LEW: 38; LIV?: 67;
Smoczynski 2007: 52—-53; Derksen 2015: 85-86);

82 Derksen reconstructs IE *Vd"erg- and considers the relationship between Lith. and Gr. verbs problematic (l.c.).
8 Fraenkel reconstructs IE *Vserg"- (I.c.).
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inf. dégti (cf. pr. degii ‘burn’; < IE *Nd"eg"'-; cf. OIA ddhati ‘bur’, Alb. djeg ‘burnt’; cf.
Pokorny IEW: 240-241; Fraenkel LEW: 85-86; LIV%: 133—134) ; Smoczynski 2007:
97-98; Derksen 2015: 119);

inf. snigti (cf. pr. sniéga ‘snow’; < IE *\sneig"'-; cf. Gr. veipo, L. ningit ‘snow’; cf.
Pokorny IEW: 974; Fraenkel LEW: 853; LIV%: 573; Smoczynski 2007: 591; NIL 622—
625; Derksen 2015: 416);

K® + s = Lith. ks:

fut. Iéksiu (cf. pr. lekit fly’; < IE *Nlek-; cf. MHG lecken ‘knock out with feet’, OCS letéti
‘fly’; cf. Pokorny IEW: 673; Fraenkel LEW: 353-354; LIV%: 411; Smoczynski 2007:
343-344; Derksen 2015: 278);

fut. seksiu (cf. pr. senku diminish, fall, sink’; <I1E *\/sek—; cf. OIA dsascant- ‘dry up’; OCS
i-secetv ‘dry out’; cf. Pokorny IEW: 894-895; Fraenkel LEW: 772—773; LIV?: 523—
524; Smoczynski 2007: 541; Derksen 2015: 392);

fut. jungsiu (cf. pr. jungiu ‘yoke up’; cf. OIA yundkti ‘harness’, L. iungé ‘join’; < IE *Njung-
; cf. Pokorny IEW: 508-510; Fraenkel LEW: 196-197; LIV?: 316; Smoczynski 2007:
237-238; NIL 397-404; Derksen 2015: 214);

fut. dérgs (cf. pr. dérgia *, moist, rain’; < IE *Nd'reH>g"-; cf. Gr. Opaccw, Att. Opdatto
‘trouble, disturb’, OCS raz-drazo ‘provoke anger’; cf. Pokorny IEW: 251, 273;
Fraenkel LEW: 103; LIV?: 154-155; Smoczynski 2007: x; Derksen 2015: 123%4);

fut. sirgsiu (cf. pr. sergi, OLith. sérgmi ‘be ill’; < IE *Nsyerg”-; cf. OIA sirksata ‘care’
(?), OHG sorgén “care’; cf. Pokorny IEW: 1051; Fraenkel LEW: 776-777; LIV%: 613—
614; Smoczynski 2007: 550; Derksen 2015: 399);

fut. liksiu (cf. pr. lieki ‘hold, keep’; < IE *\lejk“-; cf. OIA rikthas ‘protrude beyond’, L.
ligui ‘leave’; cf. Pokorny IEW: 669—670; Fraenkel LEW: 372; LIV* 406-407;
Smoczynski 2007: 355-356; Derksen 2015: 287);

fut. séksiu (cf. pr. seki follow’; < IE *\sek!-; cf. OIA sdscati ‘accompany’, L. sequor
‘follow”; cf. Pokorny IEW: 896-897; Fraenkel LEW: 773; LIV?: 525-526;
Smoczynski 2007: 540-541; Derksen 2015: 392);

fut. begsiu (cf. pr. bégu, OLith. bégmi run’; < IE *\b'eg"-; cf. Gr. péBopou ‘put to glight,
flee’, OCS -bégnoti ‘run’; cf. Pokorny IEW: 116; Fraenkel LEW: 38; LIV?: 67,
Smoczynski 2007: 52—-53; Derksen 2015: 85-86);

fut. dégsiu (cf. pr. degii ‘burn’; < IE *Nd'eg"-; cf. OIA ddhati ‘burr’, Alb. djeg ‘burnt’; cf.
Pokorny IEW: 240-241; Fraenkel LEW: 85-86; LIV?: 133—134) ; Smoczynski 2007:
97-98; Derksen 2015: 119);

fut. snigs (cf. pr. sniéga ‘snow’; < IE *\snejg"'-; cf. Gr. veipw, L. ningit ‘snow’; cf.
Pokorny IEW: 974; Fraenkel LEW: 853; LIV%: 573; Smoczynski 2007: 591; NIL 622—
625; Derksen 2015: 416);

K®+ dh = Lith. gd:

impf. (cf. pr. lekin ‘fly’; < IE *Nlek-; cf. MHG lecken ‘knock out with feet, OCS letéti “fly’; cf. Pokorny
IEW: 673; Fraenkel LEW: 353-354; LIV?%: 411; Smoczynski 2007: 343-344; Derksen 2015: 278);

impf. sékdavau (cf. pr. senki diminish, fall, sink’; < IE *\/Zek—; cf. OIA dsascant- ‘dry up’; OCS i-s¢cetw
‘dry out’ ; cf. Pokorny IEW: 894-895; Fraenkel LEW: 772-773; LIV?: 523-524; Smoczyfski 2007:
541; Derksen 2015: 392);

impf. jungdavau (cf. pr. jingiu ‘yoke up’; cf. OIA yundkti ‘hamess, L. iungo ‘join’; < IE *jung-; cf.
Pokorny IEW: 508-510; Fraenkel LEW: 196-197; LIV%: 316; Smoczyfski 2007: 237-238; NIL 397—
404; Derksen 2015: 214);

8 Derksen reconstructs IE *Vd"erg- and considers the relationship between Lith. and Gr. verbs problematic (I.c.).
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impf. dérgdavo (cf. pr. dérgia ‘, moist, rain’; < IE *Nd'reHg"-; cf. Gr. Opaocw, Att. Oparte ‘trouble,
disturb’, OCS raz-drazo ‘provoke anger’; cf. Pokorny IEW: 251, 273; Fraenkel LEW: 103; LIV?: 154—
155; Smoczynski 2007: x; Derksen 2015: 123);

impf. sirgdavau (cf. pr. sergi, OLith. sérgmi ‘be ill’; < IE *\syerg"-; cf. OIA siirksata ‘care’ (?), OHG
sorgen ‘care’; cf. Pokorny IEW: 1051; Fraenkel LEW: 776-777; LIVZ: 613-614; Smoczynski 2007:
550; Derksen 2015: 399);

impf. likdavau (cf. pr. lieki ‘hold, keep’; < IE *Vleik“-; cf. OIA rikthas ‘protrude beyond’, L. liguf ‘leave’;
cf. Pokorny IEW: 669-670; Fraenkel LEW: 372; LIV2: 406-407; Smoczynski 2007: 355-356; Derksen
2015: 287);

impf. sékdavau (cf. pr. seki ‘follow’; < IE *Vsek-; cf. OIA sdscati ‘accompany’, L. sequor ‘follow’; cf.
Pokorny IEW: 896-897; Fraenkel LEW: 773; LIV?: 525-526; Smoczynski 2007: 540-541; Derksen
2015: 392);

impf. bégdavau (cf. pr. bégu, OLith. bégmi ‘run’; < IE *\beg!-; cf. Gr. péPopar ‘put to glight, flee’, OCS -
bégnoti ‘run’; cf. Pokorny IEW: 116; Fraenkel LEW: 38; LIV?: 67; Smoczyfski 2007: 52-53; Derksen
2015: 85-86);

impf. dégdavau (cf. pr. degii ‘burn’; < IE *\dleg“'-; cf. OIA ddhati ‘burn’, Alb. djeg ‘burnt’; cf. Pokorny
IEW: 240-241; Fraenkel LEW: 85-86; LIV% 133-134) ; Smoczynski 2007: 97-98; Derksen 2015:
119);

impf. snigdavo (cf. pr. sniéga ‘snow’; < IE *\snejg“'-; cf. Gr. veipw, L. niuit ‘snow’; cf. Pokorny IEW: 974;
Fraenkel LEW: 853; LIV?: 573; Smoczynski 2007: 591; NIL 622-625; Derksen 2015: 416);

3.2.3 The development of clusters palatovelar + t/d"/s

The original palatovelars are realized as palatal sibilants in Lithuanian, both voiced phonemes
merged. Before *#- both sibilants are realized as -§ (i.e., devoiced), before *s- the palatovelars
are lost, and an original sibilant has become palatalized (i.e., K+s > 05).

The development could be expressed by formulae (where K = IE. *£/g/d"):

K + t = Lith. §t:

inf. nésti (cf. pr. nesi ‘carry’; < IE *NHnek-; cf. Toch. B enitir ‘grasp’, OCS noso ‘carry’;
cf. Pokorny IEW: 316-318; Fraenkel LEW: 497-498; LIV?: 250-251; Smoczynski
2007: 423; Derksen 2015: 334);%

inf. pésti (cf. pr. pesi ‘pluck, pick’; < IE *\pek-; cf. Gr. néxw ‘comb’, L. pectd ‘comb,
shear’; cf. Pokorny IEW: 797; Fraenkel LEW: 580-581; LIV?: 467; Smoczynski 2007:
453; Derksen 2015: 353);

Lith. astuoni, Latv. astoni ‘eight (< IE *oktd-ni-; cf. OIA astau, L. octd; cf. Fraenkel
LEW: 19-20; Stang 1966: 279, 283-284; Comrie 1992: 758-760; Blazek 1999: 267,
Pokorny IEW: 775; Smoczynski 2007: 27; Derksen 2015: 64-65);

inf. réizti (cf. pr. reizii ‘stretch’; < IE *V reig-; cf. Olr. rigid ‘stretch out, rule’; cf. Pokorny
IEW: 862; Fraenkel LEW: 715; LIV?: 503; Smoczynski 2007: 512-513; Derksen
2015: 380-381);3¢

inf. milzti, mélzti (cf. pr. mélzu ‘milk’; < 1IE *\/Hzmelg’-; cf. Gr. apélyo, L. mulgeo ‘milk’;
cf. Pokorny IEW: 722-723; Fraenkel LEW: 434-435; LIV% 279; Smoczynski 2007:
387-388; Derksen 2015: 310-311);

inf. liezti (cf. pr. lieziu lick’; < IE *\lejg"-; cf. OIA rédhi, Gr. Aeiyo ‘lick’; cf. Pokorny
IEW: 668; Fraenkel LEW: 369; LIV?: 404; Smoczynski 2007: 353; Derksen 2015:
285);

85 LIV reconstructs either * Hnek- or * Honek-, Derksen Hjnek- (1.c.), since this question does not concert the final
plosive, we use a neutral symbol.
8 Derksen reconstructs 1E *VHareg- (I.c.).
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inf. myzti (cf. pr. mezi, OLith. minzu ‘urinate’; < IE *NHsmejg'-; cf. OIA méhati, L. mingo
‘urinate’; cf. Pokorny IEW: 713; Fraenkel LEW: 461-462; LIV?: 301-302; NIL 384—
385; Smoczynski 2007: 407; Derksen 2015: 322);

K + s = Lith. 0%:

fut. nésiu (cf. pr. nesu ‘carry’; < IE *NHnek-; cf. Toch. B entdr ‘grasp’, OCS nosp ‘carry’;
cf. Pokorny IEW: 316-318; Fraenkel LEW: 497-498; LIV?: 250-251; Smoczynski
2007: 423; Derksen 2015: 334);

fut. pésiu (cf. pr. pesi pluck, pick’; < IE *Vpek-; cf. Gr. méko ‘comb’, L. pectd ‘comb,
shear’; cf. Pokorny IEW: 797; Fraenkel LEW: 580-581; LIV?: 467; Smoczynski 2007:
453; Derksen 2015: 353);

asis ‘axle, axis’ (< |E *Haeks-i-; cf. OIA dksa-, L. axis; cf. Pokorny IEW: 6; Fraenkel
LEW: 19; Smoczynski 2007: 26; NIL 259-262; Derksen 2015: 63);

fut. réisiu (cf. pr. reizin ‘stretch’;, < IE *rejg-; cf. OIr. rigid ‘stretch out, rule’; cf. Pokorny
IEW: 862; Fraenkel LEW: 715; LIV?: 503; Smoczynski 2007: 512-513; Derksen
2015: 380-381);

fut. milsiu (cf. pr. mélzu ‘milk’; < IE *NHomelg-; cf. Gr. auéhyw, L. mulges ‘milk’; cf.
Pokorny IEW: 722—723; Fraenkel LEW: 434-435; LIV?: 279; Smoczynski 2007: 387—
388; Derksen 2015: 310-311);

fut. liésiu (cf. pr. liezin ‘lick’; < IE *lejg"-; cf. OIA rédhi, Gr. eiyw ‘lick’; cf. Pokorny
IEW: 668; Fraenkel LEW: 369; LIV?: 404; Smoczynski 2007: 353; Derksen 2015:
285);

fut. mysiu (cf. pr. mezi, OLith. minZu ‘urinate’; < IE *NHsmejg"-; cf. OIA méhati, L. mingo
‘urinate’; cf. Pokorny IEW: 713; Fraenkel LEW: 461-462; LIV?: 301-302;
Smoczynski 2007: 407; NIL 384—-385; Derksen 2015: 322);

K + d" = Lith. zd:

impf. nésdavau (cf. pr. nesit ‘carry’; < IE *NHnek-; cf. Toch. B eritiir ‘grasp’, OCS noso ‘carry’; cf. Pokorny
IEW: 316-318; Fraenkel LEW: 497-498; LIV% 250-251; Smoczynski 2007: 423; Derksen 2015: 334);

impf. pésdavau (cf. pr. pesi ‘pluck, pick’; < IE *Npek-; cf. Gr. mékw ‘comb’, L. pecté ‘comb, shear’; cf.
Pokorny IEW: 797; Fraenkel LEW: 580-581; LIV?: 467; Smoczynski 2007: 453; Derksen 2015: 353);

impf. réizdavau (cf. pr. reizii ‘stretch’; < IE *reig-; cf. OIr. rigid “stretch out, rule’; cf. Pokorny IEW: 862;
Fraenkel LEW: 715; LIV?: 503; Smoczynski 2007: 512-513; Derksen 2015: 380-381);

impf. milzdavau (cf. pr. mélzu ‘milk’; < IE *NHomelg-; cf. Gr. auéhyo, L. mulges ‘milk’; cf. Pokorny IEW:
722-723; Fraenkel LEW: 434-435; LIV?: 279; Smoczynski 2007: 387-388; Derksen 2015: 310-311);

impf. liezdavau (cf. pr. liezin ‘lick’; < IE *\leig"-; cf. OIA rédhi, Gr. Asixo ‘lick’; cf. Pokorny IEW: 668;
Fraenkel LEW: 369; LIV2: 404; Smoczynski 2007: 353; Derksen 2015: 285);

impf. mpZdavau (cf. pr. mezi, OLith. minzu ‘urinate’; < IE *\NHs;mejg"-; cf. OIA méhati, L. mingé ‘urinate’;
cf. Pokorny IEW: 713; Fraenkel LEW: 461-462; LIV?: 301-302; Smoczynski 2007: 407; NIL 384—
385; Derksen 2015: 322);

3.2.4 The development of clusters dental + t/d"/s

The development of the dental series has a typical (and not specifically Baltic) development of
Tt > st. The clusters of T's developed into 0s; i.e., the plosive was probably first sibilantized and
lost after due to degemination, similarly to the development of palatovelars.

The development could be expressed by formulae (where T = IE. *#/d/d"):
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T + t = Lith. st:

inf. kirsti (cf. pr. kerti ‘hew, string, hit, strike”; < IE *\/(s)kert—; cf. OIA krntati “cut’; cf.
Pokorny IEW: 941-942; Fraenkel LEW: 258; LIV%: 559-560; Smoczynski 2007: 289—
290; Derksen 2015: 247-248);

inf. versti (cf. pr. vercin ‘fell, turn over’; < IE *\yert-; cf. OIA vdrtate, OCS vrasto, L.
uertor ‘turn’; cf. Pokorny IEW: 1156-1158; Fraenkel LEW: 1228; LIV%: 691-962;
Smoczynski 2007: 739-740; Derksen 2015: 498);

inf. ésti (cf. pr. édi ‘eat’; < IE *\H ed-; cf. Hitt. edmi, OIA dtti, L. edo ‘eat’; cf. Pokorny
IEW: 287-289; Fraenkel LEW: 124-125; LIV%: 230-231; Smoczynski 2007: 149; NIL
208-220; Derksen 2015: 157-158);

pr. OLith. duosti (cf. pr. ditodu ‘give’; < IE *NdeHs-; cf. OIA ddat, OCS dati ‘give’; cf.
Pokorny IEW: 223-225; Fraenkel LEW: 111-112; LIV?: 105-106; Smoczynski 2007:
134-135; Derksen 2015: 146—-147);

inf. sésti (cf. pr. sédi sit’; < IE *\sed-; cf. OIA sidati, L. sidé “sit’; cf. Pokorny IEW: 884—
887; Fraenkel LEW: 777; LIV?: 513-515; Smoczynski 2007: 538-539; NIL 590—600;
Derksen 2015: 395);

inf. busti (cf. pr. bundi ‘wake up’; < IE *Nb'eyd'-; cf. OIA bodhati ‘notice’, Gr. nebbopo
‘give notice’; cf. Pokorny IEW: 150-152; Fraenkel LEW: 62; LIV?: 82-83;
Smoczynski 2007: 78-79; NIL 36-37; Derksen 2015: 83, 107);

T + s = Lith. Os:

fut. kirsiu (cf. pr. kerti: ‘hew, string, hit, strike’; < IE *N(s)kert-; cf. OIA krntati “cut’; cf.
Pokorny IEW: 941-942; Fraenkel LEW: 258; LIV*: 559-560; Smoczynski 2007: 289—
290; Derksen 2015: 247-248);

fut. versiu (cf. pr. vercin “fell, turn over’; < IE *\yert-; cf. OIA vdrtate, OCS vrasty, L.
uertor ‘turn’; cf. Pokorny IEW: 1156-1158; Fraenkel LEW: 1228; LIV*: 691-962;
Smoczynski 2007: 739-740; Derksen 2015: 498);etymological development: Lith.
giesmé, Lat. dziésma but Lith. giedoti, Latv. dziédat, Pruss. waisei but waidimai (Stang
1966: 107);

fut. ésiu (cf. pr. édii ‘eat’; < IE *\NHied-; cf. Hitt. edmi, OIA dtti, L. edé “eat’; cf. Pokorny
IEW: 287-289; Fraenkel LEW: 124—125; LIV?: 230-231; Smoczynski 2007: 149; NIL
208-220; Derksen 2015: 157—158):fut. sésiu (cf. pr. sedi ‘sit’; < IE *\sed-);

fut. busiu (cf. pr. bundi ‘wake up’; < IE *\b'eyd"-; cf. OIA bédhati ‘notice’, Gr. nehbopon
‘give notice’; cf. Pokorny IEW: 150-152; Fraenkel LEW: 62; LIV?: 82-83;
Smoczynski 2007: 78-79; NIL 36-37; Derksen 2015: 83, 107);

T + d" = Lith. zd:

impf. kirsdavau (cf. pr. kerti ‘hew, string, hit, strike’; < IE *\/(s)kert—; cf. OIA krntati “cut’; cf. Pokorny
IEW: 941-942; Fraenkel LEW: 258; LIV?: 559-560; Smoczynski 2007: 289-290; Derksen 2015: 247—
248);

impf. versdavau (cf. pr. verciu fell, turn over’; < IE *\yert-; cf. OIA vdrtate, OCS vrasto, L. uertor ‘turn’;
cf. Pokorny IEW: 1156-1158; Fraenkel LEW: 1228; LIV?: 691-962; Smoczynski 2007: 739-740;
Derksen 2015: 498);-);

impf. ésdavau (cf. pr. édui ‘eat’; < IE *\Hed-; cf. Hitt. édmi, OIA atti, L. edo ‘eat’; cf. Pokorny IEW: 287—
289; Fraenkel LEW: 124-125; LIV?: 230-231; Smoczynski 2007: 149; NIL 208-220; Derksen 2015:
157-158);

impf. sésdavau(ct. pr. sédi sit; < IE *Nsed-; cf. OIA sidati, L. sido “sit’; cf. Pokorny IEW: 884—887;
Fraenkel LEW: 777; LIV?: 513-515; Smoczynski 2007: 538-539; NIL 590-600; Derksen 2015: 395);

impf. bisdavau (cf. pr. bundii ‘wake up’; < IE *\bleyd'-; cf. OIA bédhati ‘notice’, Gr. mehPopon ‘give
notice’; cf. Pokorny IEW: 150-152; Fraenkel LEW: 62; LIVZ: 82-83; Smoczynski 2007: 78-79; NIL
36-37; Derksen 2015: 83, 107);
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3.2.5 The development of clusters sibilant + t/d"/s

Both original Baltic sibilants (*s and *s, the second developed from IE *s due to Pedersen’s
Law/ruki-rule) are preserved in Lithuanian before #- and lost before s-, the outcome of the §+s

cluster is 05s.

The development could be expressed by formulae:

s +t = Lith. st:
pr. ésti (cf. pr. OLith esmi ‘be’; < 1E *\Hes-; cf. OIA dsti, L. est ‘be’; cf. Pokorny IEW:

340-341; Fraenkel LEW: 124; LIV?: 241-242; Smoczynski 2007: 148; NIL 235-238;
Derksen 2015: 157);

inf. jitosti (cf. pr. jiiosiu ‘gird’; < IE *NjeHss-; cf. Gr. {hvvu ‘gird’, OCS po-jase ‘gird up’;
cf. Pokorny IEW: 513; Fraenkel LEW: 198; LIV% 311; Smoczynski 2007: 239;
Derksen 2015: 214-215);

inf. klausti (cf. pr. klausiu ‘ask’; <IE *\fleus-; cf. cf. OIA srésan ‘obey’, Toch. A klyosds,
B klyausdim’listen’; cf. Pokorny IEW: 606—607; Fraenkel LEW: 265-267; LIV%: 336—
337; NIL 432-434; Smoczynski 2007: 294-295; Derksen 2015: 249);

Note: The palatal sibilant §, which has arisen due to Pedersen’s Law, is well attested after » (Stang 1966: 95), but
scarcely after other original triggers, cf. sunsu, susti; klausiu, klausti without palatalization.
Note: The forms from Vklaus- ‘ask’ we would expect to be under Pedersen’s law.

§ +t = Lith. t:

inf. karsti (cf. pr. karsii ‘comb, card’; < IE *N(s)kers-; cf. L. carré ‘card’ cf. Pokorny IEW:
552-553; Fraenkel LEW: 224; LIV 559; Smoczynski 2007: 258-259; Derksen 2015:
228);

inf. purksti (cf. pr. purskin ‘splash’; < IE *\pres-*7; cf. OIA prsant- ‘sprinkled’, Toch. B
prantsim ‘sprinkle’; cf. Pokorny IEW: 823; Fraenkel LEW: 673; LIV%: 492-493
Smoczynski 2007: 490);

Lith. pirstas (cf. Latv. pirst, Pruss. pirsten ‘finger’; < IE *prstHzo-; cf. Pokorny IEW: 813;
Fraenkel LEW: 598; Smoczynski 2007: 464; NIL 637-659; Derksen 2015: 358);

inf. austi ‘dawn, break day’ (< IE *Houes-; cf. Lith. ausra ‘dawn’, OIA ucchati ‘shine’; cf.
Pokorny IEW: 86-87; Fraenkel LEW: 27; LIV?: 292-293; Smoczynski 2007: 35-36;
Derksen 2015: 72);

s + s = Lith. Os:

pr. esi (cf. pr. OLith esmi be’; < IE *\Hjes-; cf. OIA dsti, L. est ‘be’; cf. Pokorny IEW:
340-341; Fraenkel LEW: 124; LIV?: 241-242; Smoczynski 2007: 148; NIL 235-238;
Derksen 2015: 157);

fut. jitosiu (cf. pr. jiosiu ‘gird’; < IE *NjeHss-; cf. Gr. {dvvd ‘gird’, OCS po-jaso ‘gird
up’; cf. Pokorny IEW: 513; Fraenkel LEW: 198; LIV2: 311; Smoczynski 2007: 239;
NIL 391-392; Derksen 2015: 214-215);

fut. klausiu (cf. pr. klausiu ‘ask’; <IE *\fleus-; cf. cf. OIA $résan ‘obey’, Toch. A klyosds,
B klyausim’listen’; cf. Pokorny IEW: 606-607; Fraenkel LEW: 265-267; LIV?: 336
337; Smoczynski 2007: 294-295; NIL 432-434; Derksen 2015: 249);

87 The plosive k is inserted, cf. Lith. ankstas ‘close’ but OIA amihii-, OCS ozvkw, L. angustus; Lith. duksas ‘gold’
but. Pruss. ausis, L. aurum, cf. Stang (1966: 108—109)
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§ + s = Lith. 08:
fut. karsiu (cf. pr. karsit ‘comb, card’; < IE *\/(s)kers—; cf. L. carré ‘card’ cf. Pokorny
IEW: 552-553; Fraenkel LEW: 224; LIV?: 559; Smoczynski 2007: 258-259; Derksen
2015: 228);
fut. purksiu (cf. pr. purskin ‘splash’; < IE *\pres-%%; cf. OIA prsant- ‘sprinkled’, Toch. B
prantsiim ‘sprinkle’; cf. Pokorny IEW: 823; Fraenkel LEW: 673; LIV%: 492-493
Smoczynski 2007: 490);

s + d" = Lith. zd:
impf. jiiosdavau (cf. pr. jiiosiu ‘gird’; < IE *NjeHss-; cf. Gr. {ovvo ‘gird’, OCS po-jase gird up’; cf. Pokorny
IEW: 513; Fraenkel LEW: 198; LIV?: 311; Smoczynski 2007: 239; NIL 391-392; Derksen 2015: 214—
215);
impf. kldausdavau (cf. pr. kldusiu ‘ask’; < IE *fleys-; cf. cf. OIA Srésan ‘obey’, Toch. A klyosds, B
klyausiim’listen’; cf. Pokorny IEW: 606-607; Fraenkel LEW: 265-267; LIV?: 336-337; NIL 432-434;
Smoczynski 2007: 294-295; Derksen 2015: 249);
§+dh=zxd:
impf. karsdavau (cf. pr. karsiti ‘comb, card’; < IE *\/(s)kers-; cf. L. carrd ‘card’ cf. Pokorny IEW: 552-553;
Fraenkel LEW: 224; LIV?: 559; Smoczynski 2007: 258-259; Derksen 2015: 228);
impf. purkSdavau (cf. pr. purskin splash’; < IE *\pres-%; cf. OIA prsant- ‘sprinkled’, Toch. B prantsim
‘sprinkle’; cf. Pokorny IEW: 823; Fraenkel LEW: 673; LIVZ: 492-493 Smoczyfiski 2007: 490);

3.2.6 The overview of the Lithuanian alternations

Summing up the developments in Lithuanian, we should remark that clusters of K + s are
realized as ks, surprisingly not as ks, according to the ruki-rule, though the cluster of Ks is
realized as 0s, hence reflecting *4s with the ruki-rule operating. A plausible solution is the
levelling of paradigms: the original palatovelars were considered sibilants (phonetically being
sibilants!), even having the same outcome as clusters on -3, the velar paradigm was levelled on
s, as were many other outcomes of the original s: cf. Lith. ausis “ear’ (but OCS uxo), feisus
‘silence’ (but OCS tixw).

IE Lith. t- - S
-KW -k kt gd ks
-K -5 St zd 0s
-T -t st zd 0s
-P -p pt bd ps
-S -S st zd 0s
- -$ St zd 0s

8 The plosive k is inserted, cf. Lith. ankstas ‘close’ but. OIA anthii-, OCS ozvkv, L. angustus; Lith. duksas ‘gold’
but. Pruss. ausis, L. aurum, cf. Stang (1966: 108—109)

8 The plosive k is inserted, cf. Lith. ankstas ‘close’ but. OIA anithii-, OCS ozvkv, L. angustus; Lith. duksas ‘gold’
but. Pruss. ausis, L. aurum, cf. Stang (1966: 108—109)
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3.3 Main features of development in Latvian

Latvian development of clusters with t- follows in its main features known from Lithuanian.
The development leads to non-palatal clusters, resulting from the depalatalization of the original
palatal clusters (preserved otherwise in Lithuanian).

We have to add to clusters of plosive + s in Latvian that future stems formed from the
peripheral plosives (labial and velar) regularly, the future stems from the central plosives (dental
and palatovelar) are always with the anaptyctic vowel 7, which prohibits any alternation; in
contrast, the (present) sta-stems (diachronically iteratives) are directly attached to the sibilant
(either original or from a palatal or a dental) — but for such stems we cannot exclude analogical
forms”’.

The examples are selective, and only illustrative of the main features of the
development; the etymologies are based on Karulis (1992a; 1992b) and Derksen (2015), while
the Indo-European reconstruction is based on LIV.

3.3.1 The development of clusters obstruent + t/s
The old IE peripheral clusters are fully preserved, the palatovelars are realized as s before t-,

lost before s-; old IE dentals have the same outcomes in the same contexts:

P +t = Latv. pt:
inf. diftb ‘walk fast’ (< IE *Nd"yb"-< IE *\derd"-; cf. OIA pr. part. drbhdnti- ‘forming
tufts’; cf. Pokorny IEW: 211-212, 257; Karulis 1992a: 199-200; LIV?: 121; Derksen
2015: 131);
num. septini ‘seven’ (< IE *septm; cf. OIA saptd-, Pruss. septmas ‘seventh’, L. septem
‘seven’; cf. Pokorny IEW: 909; Stang 1966: 279, 283; Karulis 1992b: 171; Comrie
1992: 756-759; Blazek 1999: 246, 249; Derksen 2015: 393-394);

P + s = Latv. ps:

fut. teps ‘smear’ (cf. pr. tepju; < IE *tep-; cf. OCS feti “flog, beat’; cf. Karulis 1992b:
392; LIV?: 630; Derksen 2015: 464);

sta-pr. kvépstu ‘smoke, smell’ (cf. pr. kvépu; < IE *kuep-; cf. OIA kipyati ‘get angry’,
Goth. affvapjan ‘smother, wipe’; cf. Pokorny IEW: 596; Karulis 1992a: 453; LIV*:
376; Derksen 2015: 268);

apse, epse ‘aspen’ (< IE *aps-; cf. Lith. @pusé, epusé, OHG aspa ‘aspen’; cf. Pokorny
IEW: 55; Karulis 1992a: 73-74; Derksen 2015: 154);

lapsa ‘fox’ (< IE *Halop-s; cf. Lith. lapé, Gr. dhomné ‘fox’; cf. Pokorny IEW: 1179;
Karulis 1992a: 501; Derksen 2015: 274);

KW +t = Latv. kt:

%0 For details on sta-stems in general see Endzelin (1923: 580-588), Stang (1966: 338-349), Forssman (2001: 178—
181), Holst (2001: 175-177).

93



inf. 1kt (cf. pr. lecu ‘jump, fly’; < IE *\lek-; cf. MHG lecken ‘knock out with feet’, OCS
letéti “fly’; cf. Pokorny IEW: 673; Karulis 1992a: 513; LIV?: 411; Derksen 2015: 278);

inf. jugt (cf. pr. jidzu ‘joke’; (cf. pr. jungiu ‘yoke up’; < IE *Njung-; cf. OIA yundkti
‘harness’, L. iungé ‘join’; cf. Pokorny IEW: 508-510; Karulis 1992a: 360; LIV?: 316;
NIL: 397-404; Derksen 2015: 214);

num. piektais ‘fifth’ (< IE *penky-to-;’' cf. OIA pakthdh, Gr. néuntoc; cf. Stang 1966:
283; Karulis 1992b: 42-43; Comrie 1992: 752-754; Blazek 1999: 221, 224; Pokorny
IEW: 808; Smoczynski 2007: 450; Derksen 2015: 351);

inf. diégt ‘thread, beat, sew, stick’ (cf. pr. diédziu; < IE *Nd"ei(H)g"-; cf. L. figere ‘insert,
pierce, fix, attach’; cf. Pokorny IEW: 243-244; Karulis 1992a: 214-215; LIV?: 142;
Derksen 2015: 127);

KW + s = Latv. ks:
fut. liks (cf. pr. liekt “leave, lay, put’; <IE *\leik“-; cf. OIA rikthas ‘protrude beyond’, L.
liqui ‘leave’; cf. Pokorny IEW: 669—670; Karulis 1992a: 535-536; LIV?: 406-407;
Derksen 2015: 287);
sta-pr. digstu ‘thread, beat, sew, stick’ (cf. pr. diédziu; < IE *Nd"ei(H)g"-; cf. L. figere
‘insert, pierce, fix, attach’; cf. Pokorny IEW: 243-244; Karulis 1992a: 214; LIV?: 142;
Derksen 2015: 127);

K+t = Latv. st:

inf. nest “carry, bring’ (cf. pr. nesu; < IE *\Hnek-; cf. Toch. B entir “grasp’, OCS nosp
‘carry’; cf. Pokorny IEW: 316-318; Karulis 1992a: 624-625; LIV?: 250-251; Derksen
2015: 334);

inf. riézt ‘stick out, become warped’ (cf. pr. riézu < IE *\reig-; cf. Olr. rigid ‘stretch out,
rule’; cf. Pokorny IEW: 862; Karulis 1992b: 101-102; LIV?: 503; Derksen 2015: 380);

astudni ‘eight’ (< IE *okto-ni-; cf. OIA astau, L. octd; cf. Stang 1966: 279, 283-284;
Karulis 1992a: 81; Comrie 1992: 758-760; Blazek 1999: 267; Pokorny IEW: 775;
Derksen 2015: 64-65);

K + s = Latv. Os:

sta-pr. liistu “break’ (inf. lauzt “break’; < IE *Vleug-; cf. OIA rujdti ‘break’, OE toliican
‘destroy’; cf. Pokorny IEW: 686; Karulis 1992a: 510-511; LIV* 415-416; Derksen
2015: 276);?

ass®® “axle, axis’ (< |E *Haeks-i-; cf. OIA dksa-, L. axis; cf. Pokorny IEW: 6; Karulis
1992a: 79-80; NIL 259-262; Derksen 2015: 63);

lasis® ‘salmon’ (< |E *oksi; cf. Tocharian B laks ‘fish’; OHG lahs, Lith. l4sis ‘salmon’;
cf. Pokorny IEW: 653; Karulis 1992a: 503; Derksen 2015: 274);

Note: Latvian future is regularly formed with an anaptyctic vowel from roots ending on an original palatovelar, cf.
fut. nests (cf. pr. nesu “carry, bring’; < IE *NHnek-) and fut. lauzis (cf. pr. lauZu ‘break’; < IE *Vloug-).

Note: Latv. sesi “six’ (cf. Lith. Sesi) has § is from *sj, cf. Stang 1966: 277; Karulis 1992b: 174; Derksen 2015:
446). If IE was formed by a palatovelar + s *(K)seks/(K)sueks (cf. Blazek 1999: 234-245 for details), the Baltic
form could be traced to *seks-i; Lith. $éstas, Latv. sestais, Pruss. wuschts sixth’ are derived directly from the
stem by fo-.

% L atvian has lost the root nasal.

92 LIV reconstruct *Vleyg-.

9 The assumed development is: aksis > asis > asis > ass after a syncope (Karulis 2001: 79).
% The assumed development is: -ks- > -ks- > §§ > 05 > 0s.
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T +t = Latv. st:

inf. mest (cf. pr. metu ‘throw’; < IE *Vmet- ; cf. OCS meto, mesti ‘throw’; cf. Pokorny
IEW: 703—704; Karulis 1992a: 584—585; LIV?: 442; Derksen 2015: 313-314);”°

inf. ést (pret. édu ‘eat’; < IE *\H,ed-; cf. Hitt. édmi, OIA atti, L. edo ‘eat’; cf. Pokorny
IEW: 287-289; Karulis 1992a: 273-274; LIV?: 230-231; NIL 208-220; Derksen
2015: 157-158);

inf. bust ‘awake, wake up’ (cf. pr. budu; < IE *\Nb'eyd"-; cf. OIA bédhati ‘notice’, Gr.
nevOopon ‘give notice’; cf. Pokorny IEW: 150-152; Karulis 1992a: 112-114; LIV
82-83; NIL 36-37; Derksen 2015: 83, 107);

inf. brist (cf. pr. briedu “wade’; < IE *\bred"; cf. OCS bredo ‘wade’; cf. Pokorny IEW:
164; Karulis 1992a: 146; LIV?: 91; Derksen 2015: 101);

T + s = Latv. Os:

sta-pr. bilstu ‘say’ (pret. bilda, < IE *\b"el-t-st-; cf. O bellan ‘roar’;cf. Pokorny IEW:
123-124; Karulis 1992a: 127; LIV?: 74; Derksen 2015: 90);

Note: Similarly to stems ending on a palatovelar (see above), Latvian future is regularly formed with an anaptyctic
vowel from roots ending on an original dental, cf. fut. [fut. meris (cf. pr. metu ‘throw’; < IE *Vmet-) or fut.
vedis (inf. vest ‘lead’; < IE *\yed"-) or fut. edis (inf. ést ‘eat’; < IE *VH,ed").

s+t = Latv. st:
Jjudsta “girdle’ (< IE *jeHss-; cf. Gr. {ovvow ‘gird’, OCS po-jase ‘gird up’; cf. Pokorny
IEW: 513; Karulis 1992a: 358-359; LIV?: 311; NIL 391-392; Derksen 2015: 214—
215);

s+ s = Latv. Os:
sta-pr. dziéstu ‘extinguish, put out’ (pr. dzesu; < IE *Ng'es-; cf. Lith. gésti, pret. géso, OIA
jasate ‘be exhausted’, Gr. oBévvour ‘quench’, OCS -gasiti ‘extinguish’; cf. Pokorny
IEW: 479-480; Karulis 1992a: 250; LIV?: 541543; Derksen 2015: 173);

§+t=Latv. st

inf. klaust (pret. klausu ‘ask’; < IE *Nkleys-; < IE *\kleys-; cf. cf. OIA $résan ‘obey’, Toch.
A klyosds, B klyausim ‘listen’; cf. Pokorny IEW: 606—607; Karulis 1992a: 401; LIV?:
336-337; NIL 432-434; Derksen 2015: 249);

inf. kdrst (prét. karsu ‘card, comb’; < IE *\(s)kers-; cf. L. carro ‘card’ cf. Pokorny IEW:
532-533; Karulis 1992a: 385; LIV?: 559; Derksen 2015: 228);

pir(k)sts finger’ (< IE *prstHzo-; cf. Lith. pirstas; cf. Pokorny IEW: 813; Karulis 1992b:
54; NIL 637-659; Derksen 2015: 358);

inf. aust ‘dawn, break day’ (< 1E *\Hoyes-; cf. Lith. ausra ‘dawn’, OIA ucchdti ‘shine’; cf.
Pokorny IEW: 86-87; Karulis 1992a: 91; LIV?: 292-293; Derksen 2015: 72);

inf. aizmirst “forget ( <1E *\mers-; cf. Lith. mirsti, OIA mrsyate ‘forget’; cf. Pokorny
IEW: 737-738; Karulis 1992a: 61; LIV?: 440—441; Derksen 2015: 320);

§ + s = Latv. Os:
sta-pr. dustu ‘dawn, break’ (< IE *\Hoyes-; cf. Lith. ausra ‘dawn’, OIA ucchdti ‘shine’;
cf. Pokorny IEW: 86-87; Karulis 1992a: 91; LIV?: 292-293; Derksen 2015: 72);
sta-pr. aizmirstu forget (<IE *Nmers-; cf. Lith. mirsti, OIA mrsyate ‘forget’; cf. Pokorny
IEW: 737-738; Karulis 1992a: 61; LIV2: 440—441; Derksen 2015: 320);

% Not securely attested outside Balto-Slavic. Derksen (l.c.) proposes as cognates L. metere “mow, harvest” and
W. medi “reap”. LIVZ (l.c.) proposes as a cognate Gr. pétpov “measure”.
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Note: Endzelin (1923: 178) brings several dialectal examples of the Latvian future with geminate sibilants — we
consider these forms analogous, not preserving the older stage of development.

3.3.2 Overview of the Latvian alternations

The development of clusters of our interest in Latvian is similar in its main features with that
of Prussian, and remotely to Lithuanian. The peripheral series clusters are preserved, as are
clusters of a sibilant + t/s, but both ruki-clusters and old palatovelars are depalatalized. A
remarkable feature is the loss of a plosive (from the synchronic point of view a total elision)
before s-affixes of both central series.

IE Latvian t- S-
-K® -k kt ks
-K =S st 0s
-T -t st 0
-P -p pt ps
-S -S st 0
-8 -S st 0

Note: The palatal phonemes s, Z in Latvian are results of secondary, specifically Latvian developments of clusters.

3.4 Main features of development in Prussian
Prussian is a dead language, in contrast to Lithuanian and Latvian, documented by a very
limited corpus of texts, hence we are forced to use few attested examples instead of the wider

possibilities while dealing with Lithuanian or Latvian.

Note: Prussian data were written by German-speaking (and writing) authors and the orthography of Prussian is
that of locally used German, hence we see <ckt> or <ct> for /kt/, <x> for /ks/, geminates could mark the length
of the preceding syllable, etc. The problem of the phonetic reality of Prussian is important, especially in cases
of clusters of sibilant + t, since attested <st> could be a realization of /sz/ as well as /st/ (cf. Gerullis 1922:
221). Similarly, the phonetic value of <s> could as well be either /5/ or /s/ or /z/.

Regarding our clusters of interest, the general features of clustering follow the general Baltic
course (clusters of peripheral plosives + #/s are preserved; Tt realizes as st, clusters formed by
a sibilant of any origin + s are realized by a single sibilant), in fact in many features are more

similar to Latvian than Prussians geographical neighbour Lithuanian.
3.4.1 The development of clusters obstruent + t/s

The development of clusters of our interest is generally well attested, though the literary sources

we have at our disposal are not numerous. The data are written with a Low German orthography
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and by writers without a native knowledge of the language, hence with varying orthography,
which negatively affects the outcomes.

P+t =Pruss. pt:

inf. trapt ‘step’ (< IE *\trep-; cf. cf. cf. Gr. tpaméw ‘tread grapes’, OS thraban ‘trot’; cf.
Pokorny IEW: 1094; LIV 650; Smoczynski 2005: 370; Maziulis 2013: 915; Derksen
2015: 469-470);

septmas “seventh’ (< IE *septm; cf. OIA sapta-, L. septem; cf. Pokorny IEW: 909; Comrie
1992: 756-759; Blazek 1999: 246, 249; Maziulis 2013: 843; Derksen 2015: 393-394);

dalptan ‘chisel’ (< IE *Vd"lb-; cf. Lith. ddlba ‘lever’, OS delfan ‘dig’; cf. Maziulis
2013: 103; cf. ; cf. Pokorny IEW: 246; LIV?: 143; Maziulis 2013: 103; Derksen 2015:
113, 120);

P + s = Pruss. ps:
abse ‘aspen’ (< IE *aps-; cf. Lith. apusé, epusé, OHG aspa ‘aspen’ ; cf. Pokorny IEW:
55; Maziulis 2013: 4-5; Derksen 2015: 154);
wobse ‘wasp’ (< *(H1)uob"-s-; cf. Lith. vapsva, Latv. vapsene, vapsine, L. vespa, OHG
wafsa ‘wasp’; cf. Pokorny IEW: 1179; Maziulis 2013: 963; Derksen 2015: 488);

KW + t = Pruss. kt:

deickton, deicktan ‘place, something’ (< IE *Nd"ejHg"-; cf. Lith. ddiktas ‘thing, object’,
Latv. daikts ‘object, thing, tool’; cf. Pokorny IEW: 243-244; LIV?: 142; Maziulis 2013:
111; Derksen 2015: 111);

penckts, pyienckts, piencts ‘fifth’ (< IE *penk*-to-; cf. Lith. periktas, OIA pakthah ‘fifth’;
Comrie 1992: 752—754; Blazek 1999: 224; cf. Pokorny IEW: 808; Maziulis 2013: 690;
Derksen 2015: 351);

duckti ‘daughter’ (< PBalt.*dukte < |E *d"ugH?-ter-%; cf. Litv. dukté, OIA duhitdr-
‘daughter’; cf. Pokorny IEW: 277; NIL 126—130; Maziulis 2013: 146; Derksen 2015:
145);

nacktin ‘night’ (< IE *nek“-t-; cf. Lith. nakt:s, Latv. nakts, Hitt. nekuz gen sg. ‘in the
evening’; etc.; cf. Pokorny IEW: 762—763; NIL 504—513; Maziulis 2013: 626; Derksen
2015: 327-328);

K® + s = Pruss. ks:

various personal names: Paxis (Lith. Paksys); Lixa (Lith. Liksas); Kixe (Lat. Kiksis) (cf.
Trautmann 1974: 178-179);

Note: Other examples on Ks-clusters than proper names are hard to identify.

K + t = Pruss. st: ) )
instixs ‘thumb’ (< IE *Hienk-t-/Hanek-t- (?);°7 cf. Lith. nykstps®, Latv. ikstis; cf. LIV
282-283; Maziulis 2013: 304; Derksen 2015: 335);

% Alternatively < IE *d"ugH’-ter-, then belonging to Kz-clusters.

97 But Fraenkel (LEW: 188) proposes IE *\H,id- “swell”.

%8 Lith. n- is regarded as secondary, cf. Derksen 2015: 335. The etymology is not clear, but the internal cluster is
reconstructed always with £t.
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pistwis ‘dogs flies (= 4™ of Plagues of Egypt)’®® (< IE *\pek-; cf. OCS pbs» ‘dog’; cf.
Pokorny IEW: 795; Maziulis 2013: 716; Derksen 2015: 431);

K + s = Pruss. 0s/ss (?):1%

assis'® ‘axle’ (< |E *Haeks-i-; cf. OIA dksa-, L. axis; cf. Pokorny IEW: 6; NIL 259-262;
Maziulis 2013: 49-50; Derksen 2015: 63);

lalasso ‘salmon’ (< IE *loksi; cf. Toch. B laks ‘fish’; OHG lahs, Lith. lasis ‘salmon’; cf.
Pokorny IEW: 653; Derksen 2015: 274);

wuschts, usts, uschts etc. “sixths’ (< IE *(s)uks-tH-1%%; cf. Lith. séstas, OIA. sasthd-; cf.
; cf. Pokorny IEW: 1044; Comrie 1992: 754-755; Blazek 1999: 238; Maziulis 2013:
924-925; Derksen 2015: 446);

T +t = Pruss. st

inf. istwei, ist ist ‘eat’ (< IE *\Hed-; cf. Pruss. idis ‘food’, Hitt. édmi, OIA atti, L. edo
‘eat’; cf. Pokorny IEW: 287-289; LIV?: 230-231; Smoczynski 2005: 184; NIL 208—
220; Maziulis 2013: 316-317; Derksen 2015: 157-158);

ppp. pomests ‘subject’ (< IE *Vmet-; cf. Latv. pr. metu, OCS meto, mesti ‘throw’; cf.
Pokorny IEW: 703—704; LIV?: 442; Smoczynski 2005: 279-280; Maziulis 2013: 741—
743; Derksen 2015: 313-314);!%

inf. dast, dast, pr. 3" sg. athem. dast “give’ (inf. datwei, datwei; < IE *de-dHs-ti; cf. Lith.
diioti, OCS dastv, OIA dddati; cf. Pokorny IEW: 223-225; LIV 105-106;
Smoczynski 2005: 72—80; Maziulis 2013: 106—107; Derksen 2015: 146—-147);

inf. waist ‘know’ (cf. pr. 1% pl. waidimai; < IE *Vyeid-; cf. OIA véda, Gr. (F)oido ‘know’;
cf. Pokorny IEW: 1125-1127; LIV?: 665-667; Smoczynski 2005: 382—-388; Maziulis
2013: 928-929; Derksen 2015: 566);

T + s =Pruss. Os:

pr. 2™ sg. athem. waisei, waisse ‘know’% (cf. pr. 1% pl. waidimai; < IE *Vuejd-; cf. OIA
véda, Gr. (F)oida ‘know’; cf. Pokorny IEW: 1125-1127; LIV?: 665-667; Smoczynski
2005: 382-388; Maziulis 2013: 928-929; Derksen 2015: 566);

sta-pr. poprestemmai ‘feel’ (cf. inf issprestun; < IE *\pret-; cf. Goth. frapjan
‘understand’; cf. Pokorny IEW: 845; LIV?: 493; Smoczynski 2005: 281-282; MaZiulis
2013: 315-316, 746-747; Derksen 2015: 369);

sta-pr. wirst ‘become’ (< IE *Vyert-; cf. Lith. virsta, OIA vdrtate “‘turn’ OCS vrasto, L.
uertor ‘turn’; cf. Pokorny IEW: 1156—1158; LIV?: 691-962; Smoczynski 2005: 409—
411; Maziulis 2013: 953-954; Derksen 2015: 498);

% Since the word is a translation of German Auntfliege of the same meaning, there is no doubt of its relationship
to CS pusv dog’.

100 The forms of wuschts, uschts, uschtai, uschtan ‘sixths’ offer only a solution with the sz-cluster (cf. MaZiulis
2013: 924-925), but this is probably an outcome of the cluster Kst only.

101 The ‘geminate’ <ss> marks the shortness of the preceding vowel (as in German, cf. Endzelin 1944: 23-24).

102 The Prussian form we reconstruct: suks-to- > (S)usta- (Stang 1966: 279, 283, Blazek 1999: 238, Derksen 2015:
446)

103 Not securely attested outside Balto-Slavic. Derksen (l.c.) proposes as cognates L. metere “mow, harvest” and
W. medi “reap”. LIV? (l.c.) proposes as a cognate Gr. pétpov “measure”.

104 The assumed development here is: -d-s- > -s5- > -0s-.
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s +t = Pruss. st:

pr. 3 sg. athem. ast, cest, est be’ (< IE *\Hes-; cf. OIA dsti, L. est, OLith. ésti ‘be’; cf.
Endzelin 1944: 161; Pokorny IEW: 340-341; LIV%: 241-242; Smoczynski 2005: 24—
28; Maziulis 2013: 47-48; Derksen 2015: 157);

inf. tienstwei ‘provoke’ (imp. fenseiti; < IE *\tens-; cf. OIA tamsayethe ‘tug, Goth. -
pinsan ‘pull’, Lith. £gsti ‘continue, proceed’; cf. Pokorny IEW: 1068—1069; LIVZ: 629;
Smoczynski 2005: 366-367; Maziulis 2013: 910; Derksen 2015: 464);

inxcze kidney’ (< IE * Hzid-st-; cf. Lith. inkstas, Latv. ikstis, OCS istesa ‘kidney’, ON eista
‘testicle’; cf. Pokorny IEW: 774; LIV?: 258; Maziulis 2013: 304; Derksen 2015:
202);105

§+t=Pruss. st:
pirsten ‘finger’ (<IE *prstHzo-; Lith. pirstas, Latv. pirst; cf. Pokorny IEW: 813; NIL 637—
659; Maziulis 2013: 715-716; Derksen 2015: 358);
austo, austin ‘mouth’ (< IE *Heus-t-; cf. Lith. wostas, Latv. uosta ‘port, harbor, mouth of
a river, OCS usta ‘mouth’, OIA dstha- ‘(upper) lip’; cf. Pokorny IEW: 784-785;
Maziulis 2013: 64; Derksen 2015: 481-482);

s +s = Pruss. Os:
pr. 2" sg. athem. assei, essei, assai, asse, esse ‘be’ (< IE *\Hjes-; cf. Lith. esi, OIA dsi
‘be’; cf. Endzelin 1944: 161; Pokorny IEW: 340-341; LIV?: 241-242; Smoczynski
2005: 24-28; Maziulis 2013: 47-48; Derksen 2015: 157);
fut. postasei ‘become’ (VsteHz-S-sei, cf. Endzelin 1944: 176; Stang 1966: 397;
Pokorny IEW: 1004-1108; LIV?: 590-592; Smoczynski 2005: 284-287, 468; NIL
637-659; Maziulis 2013: 749-750; Derksen 2015: 430);

S + s = Pruss. [0s]:
not attested (?). The reconstructed form is based on analogous Ks, assuming that both
clusters could have a common outcome, as in other satom-languages.

3.4.2 The overview of the Prussian alternations

The development of clusters of our interest in Prussian is similar to that of Latvian. The
peripheral series clusters are preserved, as are clusters of a sibilant + t/s, but note that the ruki-
clusters are depalatalized, and what is more, even clusters of old palatovelars + t are
depalatalized too. A remarkable feature is the loss of a plosive (from the synchronic point of

view a total elision) before s-affixes.

IE Prussian t- S-
-K® -k kt ks
-K -s st 0s
-T -t st 05
-P -p pt ps
-S -S st 05
-§ -S st (0s)

195 In our opinion, it is possible to assume the connection of Baltic *i(n)st- (reconstructed in the accord to Derksen
l.c.) with 1E *\H,eid- (cf. Gr. oidéw, Arm. yatnowm “swell”, ON eitr “pus”, OCS jads).
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3.5 Trajectories of the Baltic developments

The development of clusters of obstruent + t/s(/d") can be split into three blocks: the first block
is that of acute/central plosives (i.e., dentals and original palatovelars); the second block is that
of the grave/peripheral plosives (i.e., original plain velars/labiovelars and labials); the third
block is that of sibilants. The distinction between blocks can be listed as:

I. based on the opposition between plosives (the first and second block) and sibilants (the third
block);

ii. based on the opposition between the central and the peripheral series, this distinction is given
by the fricativization of the first series before t/s.

3.5.1 The development of the peripheral series
The development of both peripheral/grave series has no special outcomes besides the expected

alternation of voice; the clusters were neither fricativized nor simplified.

For the development of the labial series, the trajectory could be modelled as:
i.P+t>pt (Common Baltic)
i.P+s>ps (Common Baltic)

For the development of the (labio)velar series (labiovelars merged with plain velars in all satom-

languages), the trajectory could be modelled as:

i KW+t >kt (Common Baltic)
i. KW+ s>ks (Common Baltic)

The interesting point is whether the IE K®s was affected by Pedersen’s Law (the ruki-rule) as
it was in Indo-Iranian (cf. OIA vac- ‘speak’: ft. vaksydti, ds. vivaksati; Av. Wvac- “speak’:
OAw. fut. vaxsiia, both from IE *\uek®-) and Slavic (ao. téxs ‘flow’ from IE *\rek!-). If Pre-
Baltic *s was affected by the ruki-rule after *k (of different origin), the expected outcome would
be *ks, the same outcome as *Ks already has (and is attested in Lithuanian). We have to bear in
mind that Indic, Iranian and Baltic register the same outcome for *Ks and *Ks; the Baltic
situation remarkably deviates from its parallels. The possible solution we propose is: the cluster
palatovelar + s was soon realized as ¢s, but original Ks was preserved as ks. The further
development of the original cluster of K5 was: ¢s > §§ > 05 (see above) but of the original cluster
of Ks had a development: ks > ks, i.e., with the later depalatalization of the sibilant. We assume

similar depalatalizations as a general process in Latvian (and similarly for Prussian).
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3.5.2 The development of the central series I: original palatovelar series
The second oldest development is that of the original palatovelar series, which is attested for
all satom-languages.

As with the development of clusters of 7t/T’s, there are two possible trajectories, first the
affricativization trajectory, second the spirantization trajectory, both leading to the sibilant
outcome, hence again both are two variants of the more general fricativization model.

The affricate model assumes the affrication of original IE palatovelars to palatal
affricates (in all positions, but we are interested only in the context of #/s), and the later loss of
the plosive segment of an affricate. The clusters with sibilants were hence formed by two

sibilants, one of which was elided. For Latvian (and possibly for Prussian) we assume the later

depalatalization:

i K +t>t% > §t (Lithuanian)
ii. K+t>t%t> st > st (Latvian)

iii. K+t > tt > §t > st/$t (?) (Prussian)

i K+s>t%> 8> 0§ (Lithuanian)
ii. K+s>t%>8>05>0s (Latvian)

iii. K+ s> t%> 5> 0s/0% (?) (Prussian)

We model the spirantization trajectory with a spirantization of IE palatovelar to palatal spirant
¢, later sibilantized on s, later depalatalized in Latvian (and Prussian ?). The cluster of Kz is then
preserved as ¢ in Lithuanian, as st in Latvian. The cluster of Ks first underwent palatalization
of *s to § due to Pedersen’s Law, but later the first segment was also replaced by the ¢ due to
analogy. This cluster turned into a sibilant geminate, which was later simplified (and

depalatalized in Latvian — we have no firm data on Prussian):

i K+t>ct>5§t
ii. K+t>¢t>3§t>st
iii. K+ t> ¢t > §t > st/3t (?)

L K+s>¢8>88> 08

ii. K+s>¢§>8>08>0s
iii. K+ s> ¢8> 5> 0s/03 (?)

(Lithuanian)

(Latvian)
(Prussian)

(Lithuanian)

(Latvian)
(Prussian)

However, palatovelar + s clusters were simplified in a similar way to Ts clusters and palatovelar

+ t cluster was preserved as sibilant + t as the Tt cluster was (see above).



Balto-Finnish languages, or more precisely, loanwords from Baltic into them bring external
proof that the old palatovelars were originally palatal sibilants . The old palatal sibilants *s and
*2 are realized as h in Balto-Finnish, cf. Finn. hammas, Est. hammas ‘tooth’ (cf. Lith. Zambas
‘sharp edge’, Latv. zudbs ‘tooth’ < IE *gomb'o-), Finn. herne, Est. hernes ‘pea’ (cf. Lith. Zirnis,
Latv. zirnis < IE *grH>no-), Finn. lohi, Est. I6he ‘salmon’ (cf. Lith. lasisa, lasis, Latv. lasis
“salmon’ (< IE *lokso-) (Young 2017: 498). It is hardly imaginable that Balto-Finnish forms
traceable to palatal sibilants came through another channel than the North Baltic dialects, i.e.
the ancestors of Modern Latvian, hence the original existence of palatal sibilants (from original
palatovelars) should be taken for granted for the whole Baltic area.

3.5.3 The development of the central series I1: dental series
The oldest stratum of the development is the development of the dental series of the central
block, which is shared with all other Indo-European branches. Its input is Tt/Ts; its output is
st/0s.

To model this development, we can use two possible strategies, that of affricatization
and that of spirantization, though both end with the same final outcome.
The classic affrication model assumes the affricatization of the first dental, the later loss of the
plosive section of the affricate, and simplification (for clusters of Ts). This model is based on
the affricatization model for IE languages, developed initially by Krauter (1877: 88)!% and
popularized by Brugmann (firstly 1880: 140-142, used since). This model is supported by the
fact that affricates are outcomes of T in clusters of *Tt attested in Anatolian (cf. Hitt. 3 sg.
preterite <e-iz-ta> and 3" sg. imperative <e-iz-du> from VH;ed- ‘eat); this feature of Anatolian
was first noted by Gotze (1928: 126), but put in the light first by Sturtevant (1933a: 6-7; 1933b:
129); later especially see Oettinger (1979: 530-532) and Melchert (1994: 113, 151, 249). It has
to be emphasized that attested affricates in Anatolian do not prove that this process was
universal for all Indo-European languages. The trajectory as such is expressed by Otrgbski
(1958: 338-339).

The affricate model could be modelled as:
L T+t>tt>st (Common Baltic)

. T+s>ts>s5>0s (Common Baltic)

196 Interesting is that Kriuter speaks about affrication, but his description of the feature is that of a spirantization!
Verner (1878: 341-342) has a critical evaluation of the idea.
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The alternative spirantization model assumes the spirantization of the left plosive and later
sibilantization of the spirant (and the subsequent simplification of clusters from Ts — this feature
is the same for both models). This model is based on the ideas of Bartholomae (1895: 16 and
later), who assumed Tt > 9t > st, and the model is taken as a possibility by Leumann (1942:
13). It is also interesting that Brugmann (1886: 347), otherwise the popularizer of the
affricatization theory, in his first version assumes the development: Tt > t’t (i.e., t°t [sic!]).

. T+t>9t>st (Common Baltic)
. T+s>9s>s5>0s (Common Baltic)

The spirantization model has clear advantages for the development of Indo-Iranian languages.
However, no internal data are leading us to prefer it over the traditional affrication model within
the development of Baltic languages, though, on the other hand, there is similarly no reason to
prefer the affricativization trajectory over that of spirantization. Both, however, lead towards
the same outcome (a dental sibilant), and both could be generalized as fricativization

trajectories.

3.5.4 The development of the sibilants

The development of the Baltic sibilants is simple: the clusters of the sibilant + *t are preserved
as such, the clusters of sibilant + *s are simplified, and these processes are parallel to the
development of clusters of palatovelars, as described above.

It should be noted that cluster st is merged with original cluster Tt; similarly, clusters of
ss and clusters of Ts. A similar process is attested in Iranian and Slavic.

The processes are fully preserved in Lithuanian; Latvian later depalatalized clusters s5#/0s
of any origin (Prussian dates are inconclusive, hence the Latvian outcome is simplified it its
outputs.

Here we have to emphasize that clusters of 57 and Kt are merged (as they are in other

satam-languages), as are outcomes of clusters of ss and K.

Ls+t>st (Common Baltic)
L§+t>8t (Lithuanian)

ii. §+t>st>st (Latvian)

iii. §+t>st>st (Prussian)
i.s+s>s5>0s (Lithuanian)
Ii.s+s>ss5>0s (var. — sis) (Latvian)
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iii. s+s>s5>0s (Prussian)

L§+s>8>08 (Lithuanian)
ii. § +s >85> ss>0s (var. — sis) (Latvian)
i, §+ 5> 5> ss/05 (?) (Prussian)

To shed some light on the development of clusters of sz, ss, we have to make an excursion on

the problem of the ruki-rule in Baltic (see the excursion).

3.5.5 An excursion on the ruki-rule in Baltic
Clusters with *3, resulting from the earlier *s due to Pedersen’s Law deserve special attention.

This law operates in Indo-Iranian and Slavic after triggers'®’, represented by the shortcut ruki. The rule as
a mechanism is attested directly only in Lithuanian (if this rule was limited to dialects preceding Lithuanian is also
a matter of debate).

The problematic points are:
i. the context of the rule;
ii. the dialectal extension of the rule.

To this, we have to add that s#/0s are securely preserved in Lithuanian but not in Latvian (the Prussian state was
commented on above).

The (Lithuanian) examples (and contra-examples) of Pedersen’s rule:

r + s virsus ‘summit’ (Latv. virsus, OCS vrexv); Sirsuo “wasp’ (Latv. sis3ins, Pruss. sirsilis, OCS s»rusens
‘hornet’); pirstas “finger’ (Latv. pirst, Pruss. pirsten, OCS prosts);

k + s:198 ggis “axle, axis’ (Latv. ass, Pruss. assis, OCS 0sv); lasisa, lasis etc. ‘salmon’ (Latv. lasis, Pruss. lalasso
[instead of lasasso?'%], Cz. losos, ON lax, Toch B laks ‘fish’);

i + s: maisas ‘bag, sack’ (Latv. maiss, Pruss. moasis ‘bellows’, OCS méxv); riesutas ‘nut’ (Latv. riéks, OCS
oréxm);
but:
visas “all’ (Latv. viss, Pruss. wissa-, OCS veSb); lysé (garden)bed’ (Pruss. lyso, OCS /léxa ‘row, furrow’;

U + s: ausra ‘dawn’ (Latv. austra, OCS utro); epusé, apusé ‘aspen’ (Latv. apse, Ru. osina, OHG aspa); vetusas
‘old, archaic’ (OCS vetvxd);

but:
ausis ‘ear’ (Latv. auss, Pruss. ausins, OCS uxo, L. auris); sausas ‘dry’ (Latv. sauss, Pruss. sausa, OCS suxs).

It was already Pedersen himself (Pedersen 1895) who first assumed that the rule affected even the Baltic
continuum to the same extent in the whole area, though he was aware of discrepancies and a general lack of
regularity of the rule in Baltic (in fact, in Lithuanian). Similarly, Otrebski (1954: 32) considers the development
to be originally developed in all four contexts if *s was followed by i, but later partially undone after i/u (in
contrast, the universality of the law is assumed in Otrebski 1958: 301-302, 309). Rozwadowski (1961: 100-101)
and Szemerényi (1957: 106—107) argue for all-contexts change, later re-archaized (a case of a partial regression),
and they strongly argue for the universality of the ruki-rule in Baltic, not only Lithuanian, as later does Andersen
(1968), who emphasizes the structural reasons to assume original sazam unity of the process called Pedersen’s Law
and brings models of the assumed levelling due to morphology (Andersen 1968: 183—185). The old ‘universal’
application of the rule is supported by Kortlandt (1980: 245) or Smoczynski (2001: 22). Petit (2018: 1649)
surprisingly gives no statement on this question.

197 Surprisingly, in Iranian, the trigger could even be p, cf. YAV. drafSa- “flag” (cf. OIA drapsd-), OAV. difzaidiidi
(cf. OIA dipsati, \/dabh “harm”). That this process is a later analogy is betrayed by the fact that it affects even
sibilants from original palatovelar in given contexts, cf. Av. fSu- “cattle” (cf. Av. pasu-, OlA pasu-). However,
this innovation is far from universal since we meet: pr. YAv. tafsas (Vtap- “heat”); pr. YAv. x'afsa, x‘afsata
(Vx“ap- “sleep™). The original extension covered only original *s, not clusters with it.

108 A1l examples are on original cluster Ks, not on Ks (cf. Stang 1966: 95-96). The outcome of K is in Lithuanian
0s, in Latvian 0Os. The cluster Ks has outcome: ks

109 Derksen 2015: 274-275
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In contrast, Endzelin (1923: 110; Endzelin 1939: 107-115), Fraenkel (1950a: 113-114), defended the thesis
that Baltic/Lithuanian extension of the law was limited to the context of 7, k only and that Lithuanian examples on
the effectuation in context i u have other etymologies. Pisani (1947) even restricts the extension of the law to the
context of r; in this, he is followed later by Senn (1966: 82).

Karalitinas (1966) produced the idea that Pedersen’s law affected Lithuanian'!® *s only in unproductive
words, while *s was unchanged in productive contexts. Karalilinas hence tried to resolve why there Lith. maisas
is ‘sack’ but Lith. ausis ‘ear’, but though his observations on productivity have value, it is an example of an improper
extension of modern synchronic productivity to diachronic development and should be rejected.

One of the most influential was Stang’s ‘dialectal solution’ (Stang 1966: 94—100, especially see 99—100),
which assumes that the ruki-rule was not unexceptional and did not cover all possible incomes, i.e., it never
happened in all positions as it was realized in other languages affected by it (Indo-Iranian, Slavic) and that the
‘core’ of the rule was the context of #/k: in the context of i/u original s was preserved, especially in the productive
affixes (cf. Karalifinas above), with the cases of s in this context being secondary. Stang does not even recognize
§ after i/u as being an outcome of a single phenomenon and that current state in Lithuanian is a result of a mixing
of dialects with various degrees of the application of the rule. Kiimmel (2007: 406) and Young (2017: 497) follow
the Stang’s ideas.

Our opinion could be stated fully within the aforementioned ‘universalist approach”.

i. Pedersen’s Law was fully operational on whole Pre-Baltic area, without any early dialectal differences (hence
we reject Stang’s “dialectal solution’, in all four ruki-contexts;

ii. the later appearance of s in ruki-contexts in Lithuanian is a result of two processes: either of a levelling due to
morphological processes, or of a later depalatalization resulting from the same process which fully affected
Latvian (and probably also Prussian);

ii. this depalatalization in Latvian (and partially in Lithuanian) has its parallel outside the Baltic area, in Middle
Indo-Aryan, where OIA §, 5, s (< |E *%, §, 5) merged, according to the given dialect, either to “Western” s or
‘Eastern’ § (cf. OIA su- “well’, dasa- ‘ten’, purusa- ‘man’ and Pali su-, dasa, purisa or Magadhi su-, dasa-,
pulisa; Bubenik 1996: 34). In Middle Indo-Aryan, as in Latvian, the seemingly archaic state of sibilants is a
result of later processes, not the actual old state — in Latvian and Prussian, even prevocalic sibilants from
original palatovelars were affected and merged with s — again the same situation we meet in MIA.

3.6 Conclusive remarks to the Baltic development

The oldest stratum of the development is the development of the dental series clusters. There
are two possible trajectories for this development: the traditional Krauter/Bruggmann
affricativization trajectory and the de Saussure/Cocchia/Bartholomae spirantization trajectory,
both being variants of a wider fricativization trajectory. The preferred trajectory is that of
spirantization, since it fully explains the loss of the plosive in the IE cluster *Ts.

Similar alternative trajectories could be proposed for the development of the IE
palatovelar clusters. Again, since they better explain the development of the *Ks-clusters, we
prefer the spirantization over the affricativization.

The development of the peripheral clusters is uniformly conservative, preserving
unchanged plosives in all three contexts, the development of the (labio)velar series is
extraordinary (in the comparison with other satom-languages), which, probably due to the
analogy, lost the presumed ruki-sibilant, replacing it by s. However, the analogical restorations
of the non-palatal sibilant are frequent in the wider Baltic continuum (it is total in Latvian and

Prussian).

110 He seems to be not willing to accept the Pan-Baltic extension of the rule.
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Similarly conservative is the development of the clusters with a sibilant: the *St clusters
are preserved (those afflicted by the ruki-rule are depalatalized in Latvian and Prussian), the

*Ss clusters are degeminated (again, the ruki-clusters are depalatalized in Latvian and Prussian).
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4 The development of the two-obstruent clusters from Indo-European into

Slavic

4. 0 Slavic languages

Slavic people came into the light of history first in the sixth century AD; however their languages enter history
first in the ninth century in the earlier forms of Old Church Slavonic, the dialect based on the South Slavic dialect,
which was spread later over the Slavic territory as a cultural language. Other written languages arose over the
whole area later (Langston 2017).

The original Slavic language continuum has undergone rapid development, resulting in dialectal split,
later languages often following parallel trajectories (c. f. the loss of yers is a universal process, but hardly a single
process; it is rather independent processes following similar trajectories, i.e., result of a drift).

4.1 Common Slavic and Old Church Slavonic

On the following lines, we will focus on the development of the Indo-European two-obstruent
clusters into Common Slavic. The development of the Indo-European plosives into Common
Slavic is well described if we focus exclusively on plosives in prevocalic positions (either in
anlaut or inlaut positions). It is the development of two-obstruent clusters which still has some
uncertainty if following trajectories, as we will see below.

Slavic languages are usually considered a sub-branch of the Balto-Slavic family, but the
observations of similarities between both IE sub-branches are not valid for the developments
of the clusters of our interest. Baltic developments of the peripheral series are more conservative

than those of Slavic; hence we deal with both branches independently.

4.2 Common Slavic and Indo-European
The typical features separating the Common Slavic obstruent system from that of Indo-
European, relevant for our analysis, are:

i. the merging of the reconstructed voiced aspirates and non-aspirated voiced plosives in a
single modal class;!!!

ii. the loss of labiovelars (the merge with plain velars), the satom-series preserved;

iii. the development of the IE cluster Tt into a cluster of st;

iv. palatalization of old IE plain velars and labiovelars;

V. the ruki-rule (=Pedersen’s Law), i.e., the shift of IE *s to Common Slavic x (or s before
palatal vowels).

111 The original distinction between both modal classes could be traced due to Winter’s Law, which causes the
lengthening of vowels before original IE voiced non-aspirated plosives (Winter 1976; Kortlandt 1978c; Kortlandt
1978d; Kortlandt 1985a; Korlandt 1985b; Kortlandt 1994a. Kortlandt assumes the original glottal nature of IE
voiced non-aspirates; cf. also Suka¢ 2013, here especially detailed overview of the given literature; note that
Winter 1979 and Winter 2011 reject any glottalic explanations). For similar processes in Latin (the Lachmann’s
Law), Slavic and Tocharian see given chapters.
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Baltic, Iranian and Celtic have the same outcome in the development of the modal classes . We
can securely assume a direct connection between processes in the first case and a probable
connection in the second case; the Celtic development is on the other hand securely
independent. The loss of labiovelars is present in all satom-languages; however, a similar
development is attested in the centum-languages as well, often in the later stages of the same
branch (cf. Greek development as a good example). The Pre-Slavic palatovelars were, as usual
in satam-languages, later sibilantized (and depalatalized), the same process as we know from
the Iranian. The development of clusters of two dentals is universal in the Indo-European
family, the Indic development forming not an exception, but a restoration. Similarly, the
palatalization of velar plosives is known from Indo-Iranian, but we cannot state it being
anything more than a parallel process. The ruki-shift is securely attested in Baltic (though not
with such a wide scope as in Slavic), and Indo-Iranian, but the examples of such process in

Armenian and Albanian are scarce and insecure.

4.3 Slavic clusters and their IE origins

As seems to be regular outside the Indo-Iranian languages, Slavic clusters of plosive + t/s- are
not subjected to Bartholomae’s Law, otherwise the development of clusters formed by -D" + t-
would have the output tDd" (DD after deaspiration), similarly -D" + s- in Dz (after
deaspiration). The final voicedness of all clusters is hence given by the quality of voice of the
right obstruent.

Old Church Slavonic, as the most archaic attested Slavic language, will serve as the
primary source of Slavic data; only in cases of etymologies when OCS data are not attested will
other Slavic languages provide data — the OCS data will not be marked in the following lines.
We will focus again on productive examples of clusters with t or s from synchronic data,
supported when needed by purely etymological data (especially in cases of ‘minor’ etymologies
of clusters of velar or labial plosives + t-).

When speaking about diachrony and synchrony, we have to point out that the clusters
of labials + t and (labio)velars + t have two different outcomes each. One of the outcomes is a
result of the synchronic productive process on the contact of two morphs; this will be termed a
major development. The other outcome is detectable only by means of etymological analysis

and is not synchronically productive, and it will be termed a minor development.
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Note: In the lines below, the examples of verbal flexion are given concerning the Indo-European phonemes in the
left position of the cluster. Pokorny IEW, LIV?2, ESJS and Derksen (2008) were used as reference sources;
other sources will be quoted when used, especially Arumaa (1976: 54-184).

4.3.1 The development of clusters of labials + t/s
The clusters of labials + t/s show both a productive (major) development and an etymological
(minor) development.

The major development of the cluster *Pt results in Ot, and the development of the
cluster *Ps in Os (there is, again, no minor development of such clusters):

P +1t=0CS pt:

inf. teti “beat’ (pr. tepp < IE*\tep-; cf. Lith. tepii ‘smear’; cf. van Wijk 1931: 52; ESJS:
957; LIV2: 630; Derksen 2008: 491-492);

inf. -créti, sup. érétw ‘scoop, draw’ (pr. -¢repo < IE*\(s)kerp-; cf. L. carpere ‘pick,
pluck’, Lith. kerpui ‘chop, cut’; cf. Pokorny IEW: 944-945; ESJS: 668; LIV2: 559;
Derksen 2008: 84);

inf. greti, sup. gretw ‘row’ (< *“dig, bury’,'*? pr. grebp < IE*Ng"reb"-; cf. OIA grbhndti
‘seize’, Lith. grébti ‘rake, seize’; cf. van Wijk 1931: 52; Pokorny IEW: 455-456;
ESJS: 201; LIV2: 201-202 ; Derksen 2008: 186);

inf. zeti “tear’ (pr. zebo < IE*\gemb"-; cf. OIA jambhdyati ‘crush’; cf. Pokorny IEW: 369;
ESJS: 1128; LIV2: 162-163; Derksen 2008: );

P +s=0CS 0s:
a0. gresw ‘row, bury’ (< *“dig, bury’, pr. grebp < IE*\g"reb-; cf. OIA grbhndti ‘seize’,
Lith. grebti ‘rake, seize’; cf. van Wijk 1931: 52; Pokorny IEW: 455-456; ESJS: 201;

LIV2: 201-202 ; Derksen 2008: 186);

CS nom. *osina/osika (R. osina, Pol., Cz. osika) ‘aspen’ (< IE *ap-s-; cf. Arm. op’i ‘white poplar’, Lith.
epuse, apuse (dial.); Latv. apse, epse; cf. Vasmer 2: 282; Pokorny IEW: 55; Shevelov 1964: 188;
Arumaa 1976: 138; Derksen 2008: 378);

CS nom. *osa (Ru. osd, Cz. vosa, Pol. osa) ‘wasp’ (< IE *yob-s-; cf. L. uespa, OHG wafsa; cf. Vasmer 2:
280; Pokorny IEW: 1179; Shevelov 1964: 188; Derksen 2008: 377);

The minor development of the cluster *Pt is *st. The factor determining this development is not
clear at the moment, and some of the examples are doubted. Note that not all are attested in
OcCs:

P+1t=0CSst:

CS nom. *stryju/strojo/stryce (SerbCs strwi, ORU. strvi, stryi, UK. stryj, Cz. stryc, Pol.
stryj, SCr. stric, SIn. stric, etc.) ‘uncle (lit. father’s brother)’ is connected to OIA
pitrya-, Av. tiirya- L. patruus, Gr. natpog OHG fatureo ‘fatherly’ and shows the
initial str- < ptr- < *pHoatr- (cf. Vasmer 3: 29; Vey 1931a: 65-66; Kortlandt 1982: 26;
Patri 2003: 121; NIL: 554-562; Derksen 2008: 470). It should be noted that Gippert
(2002) rejects any connection between *stryj» and *pHater-,but assumes a connection
with Ir. struith.

Similarly, the deity name ORu. Stribogs can be derived from pHatr- as well, if this name is considered as
a compound with the meaning ‘Father/fatherly god’, reflecting probably PIE voc. *diéu pH.tér “father

112 This meaning is attested in OCz. h7ésti ; ‘bury’, Sln. grébsti ‘dig’, etc. The meaning ‘row’ is attested in Ru.
gresti, B. greba (beside ‘spoon, scoop, rake’).
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heaven!” > Gk. Zed ndrep, Lat. luppiter (cf. Vey 1958; Schmidt 1973: 75ff., 79f.; 82f.; Pohl 1980: 62;
NIL: 554-562; but again, for a contrary view, see Kortlandt 1982: 26; for further ref. cf. Vasmer 3: 27;
Hock 2004: 12f.).

And from the same root cf. CS nom. *pastorvks ‘stepson’ (Uk. pastorok, SCr. pastorak, Cz. pastorek etc.)
is allegedly derived from *pa-pHaty- (Vey 1931: 65-66; NIL: 554—562). However, this etymology was
strongly rejected by Zubaty (1891) and by Kortlandt (1982: 26), cf. Vasmer (2: 322).

CS nom. *nestera ‘niece’ (RuCS. nestera, OPol. niesciora, SCr. néstera), *netvjo
‘nephew’ (ORu. netii, OPol. nie¢, SIn. necak etc.) . It is remarkable that we find here
two variants of the realization of the hypothetical cluster *pt, i.e., either with regular -
Ot- or with minor -st , as both forms are derived from IE *nep(0)t- (cf. OIA napti, L.
neptis, Olr. necht; cf. Vasmer 2: 215-216; Pokorny IEW: 764; Schmidt 1973: 78ff.
with n. 254; NIL: 520-524; Derksen 2008: 351; ESJS 538). Shevelov (1964: 192) links
the different developments to the context of e or i respectively. We should note that
Meillet (1902: 167) supposes an original form *nept-tera, which would regularly give
-st- < *-tt-. Vey (1931b: XV) considers the pt-clusters to have been realized as -Ot-
across morpheme boundaries, but within a single morpheme as -st-. Fraenkel (1950b:
63-64) favors analogical contamination with sestra “sister’.

CS nom. *(j)as(»)trebv ‘hawk’ (Ru.jastrjabb,jdstreb’, SCr. jastrijeb, Cz. jestrab, etc.)
was reconstructed by Vey as deriving from *HeH#kui- + ptp- ‘fast flyer’ (Vey 1953,
supported by Pohl 1980; NIL: 200-201;, strictly rejected by Kortlandt 1982: 26; cf.
Patri 2003: 121-122; cf. Vasmer 3: 497-498; ESSJ 1995: 5, 274-275; Derksen 2008:
29).

There are other possible etymologies, but items 1 and 2 (including given sub-items) seem to be
the most reliable and promising (for a list of possible etymologies, see especially Pohl 1980;
for a strongly opposing view see Kortlandt 1982, but note Arumaa 1976: 139-141). Shevelov
(1964: 192) proposes a shift Pt > st before i (cf. the major development of the clusters of velar
+ t below), while Patri (2003: 132) states the minor formula as: #Pt- > #tt- > #st-. It seems that
the fragmentary nature of the attested etymologies following the minor development could not
give us a definitive statement on the causes of the minor development, should there be any
(again, cf. Kortlandt 1982). Darden (1978) proposes two independent processes: #pt- > #st- in
the word-initial and -pt- > ¢t in other positions, but this does not explain both nestera and
Jjastrebs with st in the middle of the word. The minor development *Pt > st is also accepted by
Greenberg (2017: 528). It seems most probable that *Pt > CS st in the context of the following
r. Note that three examples above are on *Ptr; *nestera could be the result of a later levelling
from *neptr-i- (a reduced grade), which could explain why CS *netsjb ‘nephew’ is with Ot

outcome — here was no » within the context of *pr).

4.3.2 The development of clusters (labio)velar + t/s
There are two possible developments of clusters of IE (labio)velars + t-, the first one regular
and fully productive in OCS (a major development), the second attested only etymologically (a

minor development).
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The regular (major) development of the IE clusters of *Kt results in OCS st, the output
of the development of IE *Ks is regularly 0x/0s (the second being a palatal variant of the first
one). The development of labiovelars mirrors that of plain velars since Slavic is a satam-

language, hence the outcomes are necessarily the very same:

Note: There is a dialectal difference between main Slavic sub-branches. The outcome st for IE *K&} is attested
for Old Church Slavonic, and closely related East South Slavic, West South Slavic and East Slavic have the
outcome ¢ and West Slavic the outcome c.

K+t =0CS st (major development):

inf. viesti, sup. viésts drag’ (cf. pr. vieko < IE*VHauelk-; cf. Y Av. *-varacinta, Lith. velke
‘haul, pull’; cf. Pokorny IEW: 1145; ESJS: 1069-1070; L1V 289-290; Derksen 2008:
514);

inf. -lesti, sup. lests ‘bend’ (cf. pr. -leko < IE*Vlenk-; cf. Latv. lubcu ‘bend repeatedly’;
cf. Pokorny IEW: 676-677; ESJS: 417; LIV?: 413; Derksen 2008: 277);

inf. resti, sup. rest ‘say’ (cf. pr. rekp < IE*\rek-; cf. OIA racayati ‘effect’ (?); cf.
Pokorny IEW: 863; ESJS: 761-762; LIVZ: 506; Derksen 2008: 433);

inf. sésti “cut, mow’ (cf. pr. sékp < IE*\sek-; cf. L. seca; cf. Pokorny IEW: 896-897;
ESJS: 809-810; LIV?: 524; NIL: 604-605; Derksen 2008: 446);13

inf. 7ésti ‘pound’ (cf. pr. thvko < IE*\telk-; cf. Pokorny IEW: 1062; ESJS: 699; LIVZ:
623; Derksen 2008: 490);14

inf. -sesti “touch’ (cf. pr. -sego < IE*Vseg-; cf. OIA sdjati, Lith. segu’ “attach, fasten’;cf.
Pokorny IEW: 887-888; ESJS: 141; LIV?: 516; Derksen 2008: 449);

inf. strésti “keep’ (cf. pr. strégo < IE*Vsterg-; cf. Gr. otépyo ‘love’; cf. Pokorny IEW:
1032; ESJS: 890; LIVZ: 598; Derksen 2008: 467);

inf. stristi “cut’ (cf. pr. strigo < |E*Vstrejg-; cf. Lith. striégiu “bait, pin’; cf. Pokorny [EW:
1036; ESJS: 890-891; LIV?: 604; Derksen 2008: 469);

inf. -brésti “take care of (cf. pr. -brégoms < IE*\b"erg"-; cf. OE borgian ‘lend’; cf.
Pokorny IEW: 658-659; ESJS: 79; LIVZ: 79; Derksen 2008: 36);

inf. lesti “lie’ (cf. pr. lego < IE*Vleg"-; cf. Goth. ligan, Gr. Aéyopor; cf. Pokorny IEW:
658-659; ESJS: 408-410; LIV?2: 398-399; Derksen 2008: 270);

inf. mosti, sup. mostw “‘be able’ (cf. pr. mogo < IE*\mag"-; cf. Goth. mag ‘be able’; cf.
Pokorny IEW: 695, 697; ESJS: 492-493; LIV?: 422; Derksen 2008: 321);

K*+t=OCS st:

inf. pesti, sup. pest» ‘bake’ (cf. pr. pekp < IE*Vpek‘-; cf. OIA pdcati, L. coqud; cf.
Pokorny IEW: 798; ESJS: 636—637; LIV?: 468; NIL: 548-552; Derksen 2008: 393);

inf. testi, sup. testv “flow’ (cf. pr. tekp < IE*\tek?-; cf. OIA takti ‘goes through’, Lith.
teku' ‘run, flow’; cf. van Wijk 1931: 53; Pokorny IEW: 1059-1060; ESJS: 956-957;
LIV?: 620-621; Derksen 2008: 489);

inf. vresti “throw” (cf. pr. vingo < IE*\yergt-; cf. Goth. wairpan ‘throw’; cf. Pokorny
IEW: 1153; ESJS: 1088-1090; LIVZ: 689; Derksen 2008: 515);

inf. Zesti “burn’ (cf. pr. Zego < IE*\d"eg"-; cf. OIA ddhati, Lith. degu ‘burn’ ; cf. Pokorny
IEW: 240-241; ESJS: 1150-1151; LIV?2: 133-134; Derksen 2008: 554);

K+ s =0CS 0x (/03):

113 |_|V2: 524 reconstructs \sekH- based on L. pf. secuf, but Slavic form would be **sex-.
114 No secure cognates outside Slavic.
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a0. -vlexw ‘drag’ (cf. pr. vieko < IE*\/szelk-; cf. YAv. *-voracinta, Lith. velkuy' ‘haul,
pull’; cf. Pokorny IEW: 1145; ESJS: 1069-1070; LIV?Z: 289-290; Derksen 2008: 514):

a0. -lexw ‘bend’ (cf. pr. -leko < IE*\lenk-; cf. Latv. lubcu ‘bend repeatedly’; cf. Pokorny
IEW: 676-677; ESJS: 417; LIV?: 413; Derksen 2008: 277);

a0. réxw ‘say’ (cf. pr. rekp < IE*\rek-; cf. OIA racayati ‘effect’ (?); cf. van Wijk 1931:
52; Pokorny IEW: 863; ESJS: 761-762; LIV?2: 506; Derksen 2008: 433);

a0. tléxw ‘pound’ (cf. pr. tlvko < IE*Vtelk-; cf. Pokorny IEW: 1062; ESJS: 699; LIVZ
623; Derksen 2008: 490);

K" + s =0OCS 0x (/03):
a0. téxw ‘flow’ (cf. pr. tekp < IE*\tek!-; cf. OIA takti ‘goes through’, Lith. teku ‘run,
flow’; cf. Pokorny IEW: 1059-1060; ESJS: 956-957; LIV 620-621; Derksen 2008:
489);
a0. Zaxw, Zase ‘burn’ (cf. pr. Zego < IE*VdPeg“™-; cf. OIA ddhati, Lith. degu’ ‘burn’; cf.
van Wijk 1931: 52; Pokorny IEW: 240-241; ESJS: 1150-1151; LIVZ 133-134;
Derksen 2008: 554);

The minor (etymological) development of the cluster of velar + t leads to the loss of the velar

plosive, the examples are not numerous, but also not insignificant:

KW +t=0CS 0t

letéti but Lith. lekti “fly, the Slavic form is extended by the suffix -t- (< IE *Vlek-; cf.
Meillet 1902: 180; Vasmer 2: 35; Pokorny IEW: 673; ESJS 410; LIV?: 411; Derksen
2008: 271);

netopyrw ‘bat’ is considered to be related to OCS nosti, L. nox, noctis, Hit. gen. nekuz
‘night” (with the e-grade as in *netopyrs!) (< IE *\nek!-; cf. Pokorny IEW: 762—763;
Vasmer 2: 216; ESJS 540; NIL: 504-513; Derksen 2008: 350);

peto ‘five’, the Slavic form going back to the abstract *pénk¥-ti- ‘unity of five’,*> which
also explains the construction with gen. pl. (cf. Vasmer 3: 471; Comrie 1992: 752—
754; Blazek 1999: 225-226; ESJS 643-644; Derksen 2008: 400);

potw ‘sweat’ is an 0-grade allomorph of the same root-morpheme as in peko, pesti ‘bake’,
i.e., from the IE root *\pek-, again extended by the -t-suffix (cf. Zupitza 1899: 266;
Vasmer 2: 417; ESJS 689; NIL: 548-552; Derksen 2008: 415). This development is
of a special importance, since we have attested a major productive development as
well.

Note: There is no special minor development of the cluster of *K®s,

The different major and minor outcomes were, it seems, initially determined by the context;
however the assumption of a twofold development of the clusters of velar + t is sometimes
rejected, as by Hujer (1913), who strongly argues for merely a single development: Kt > ¢ >

st/c/¢, according to the dialect (via gemination and simplification).

115 Or it is a backward form of the ordinal perw cf. Lith. pesktas, Latv. piektais, OPruth. penckts ‘fifth’, OIA
pakthah, Gr. néumrtoc; cf. Blazek 1999: 224);
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The prevailing opinion is, however, that the different outcomes are caused by the palatal
context, before i/i (but some scholars suppose this development even before e): K¢ > §t, in
other contexts: Kt > (&, the palatal outcomes being later extended to all productive contexts due
to analogy. This opinion was first formulated by Fortunatov (1888: 566-568) and later by
Uhlenbeck (1894: 519), and it was accepted by Vaillant (1950: 83), Shevelov (1964: 191),
Mares (1969%: 75; 19992: 67), Lamprecht (1987: 51), Arumaa (1976: 111-113), Rejzek (2008:
169) and others, accepting a trajectory through gemination for both variants. Kortlandt (1994a:
101) presupposes the development kt > k¢ > ti (> st/c/c) for the palatal context and does not
mention other contexts, and in rejecting gemination, he differs from the other authors listed
above.

It is worth noting that the reflexes of the Kt--clusters have merged with the development
of the ti-clusters, and these dialectally differ among the Slavic languages. Old Church Slavonic
and the East South Slavic languages have st; the West Slavic languages have c, East Slavic and
West South Slavic have ¢, SCr. ¢, cf. OCS nosts, B. nost, Cz., Pol. noc, Ru. no¢’, SIn. no¢, SCr.
noé ‘night’ (similarly for *ti: OCS svésta, B. svesta, Cz. svice, Pol. swieca, Ru. sveca, Sin.

sveca, SCr. sveca/svijeca ‘candle’).

4.3.3 The development of the clusters palatovelar + t/s

All clusters formed by an original palatovelar and t or s follow the regular formulae. The
development seems to correspond to the behaviour of *st/ss-clusters, with which the original
Indo-European Kt/Ks-clusters have merged. The original palatovelar is depalatalized before t-
and lost before s-, surprisingly there is no palatalization of this suffixal s- according to
Pedersen’s Law (ruki-rule), known from Indo-Iranian and securely attested for Slavic clusters
from IE *K®s > CS 0x/05 (see above):

K+t=0CS st:

inf. nesti, sup. nestv ‘carry’ (cf. pr. nesp < IE*VHinek-; cf. Lith. nesu “carry’, Toch. B.
entar ‘grab, carry’; cf. Pokorny IEW: 316-318; ESJS: 538-540; LIV?: 250; Derksen
2008: 350);

nom. pustrv ‘colorful’ (inf. pesati ‘draw’ < IE*\pejk-; cf. OIA pisand- ‘draw’, Toch. B
piriken ‘draw, color’; cf. Pokorny IEW: 794-795; ESJS: 740-741; LIV?: 465-466;
NIL: 546-548; Derksen 2008: 430-431);

nom. mastw ‘anoint’ (pr. mazati < IE*Vmag-; cf. Gr. pdoow, Att. pdrto ‘knead, wipe’;
cf. Pokorny IEW: 696-697; ESJS: 459-460; LIV?: 421; Derksen 2008: 304—305);

RUCS inf. miésti “bring down’ (RUCS pr. mulzo < IE*\VH,melg-; cf. Gr. apéhyo ‘milk’; cf. Pokorny IEW:
722-723; ESJS: 482; LIVZ 279; Derksen 2008: 307-308);

inf. -Iésti, sup. léstw “crawl’ (pr. -lézo < IE*leH1g"-; cf. Pokorny IEW: 660; ESJS: 259—
260; LIV?2: 400; Derksen 2008: 275-276);
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inf. vesti, sup. vests ‘cart, lead’ (pr. vezo < IE*\ueg"-: cf. OIA vdhati “cart, lead’, L. ueho
“drive’; cf. Pokorny IEW: 1118-1119; ESJS: 1047; LIVZ: 661; Derksen 2008: 517);

inf. -vrésti “bound’ (pr. -vrezo < IE*Vyerg"-; cf. Pokorny IEW: 1154-1155; ESJS: 693;
LIV?: 688; Derksen 2008: 515);

K +s = OCS Os:

a0. nesw ‘carry’ (cf. pr. nesp < IE¥*\VHinek-; cf. Lith. nesu ‘carry’, Toch. B. estar “grab,
carry’; cf. Pokorny IEW: 316-318; ESJS: 538-540; LIV?2: 250; Derksen 2008: 350);

a0. [ésw “crawl’ (pr. -lézp < IE *leH1g"-; cf. OPruss. /ise ‘crawl’; cf. Pokorny IEW: 660;
ESJS: 259-260; LIV?: 400; Derksen 2008: 275-276);

a0. -vésw “cart, lead’ (pr. vezg < IE*\/yegh-; cf. OlA vahati ‘cart, lead’, L. ueho “drive’;
cf. Pokorny IEW: 1118-1119; ESJS: 1047; LIV?: 661; Derksen 2008: 517);

a0. -vréss “bound’ (pr. -vrezo < IE *Vyerg'-; cf. OE wyrgan ‘strangle’; cf. Pokorny IEW:
1154-1155; ESJS: 693; LIV 688; Derksen 2008: 515);

adj. desnw ‘right’ (< 1E *\deks-n; cf. OIA ddksina-, L. dexter, Lith. désinas:; cf. Pokorny
IEW: 190-191; ESJS: 127; Derksen 2008: 100-101);

nom. oss ‘axle’ (< IE *VHeks-i; cf. OIA dksa-, L. axis, Lith. asis; cf. Pokorny IEW: 6;
Arumaa 1976: 100; ESJS: 603; NIL: 259-263; Derksen 2008: 380);

*CS lososw “salmon’ (cf. Cz. 10s0s, Ru. losés, Pol. tosos; < |E *|oks-0s-; cf. Lith. lasisa, ON lax “salmon’,
TochB laks “fish’; cf. Pokorny IEW: 653; Vasmer 2: 61; Derksen 2008: 285);

4.3.4 The development of clusters dental + t/s
All clusters of dental + t and dental + s follow regular formulae of the sibilantization of the

dental before an obstruent; both sibilants are later simplified for clusters of Ts:

T+t=0CSst:

inf. gnesti ‘knead’ (pr. gnetp < IE *\gnet-; cf. OHG knetan ‘knead’; cf. Pokorny IEW:
371; ESJS: 182; LIV?: 191; Derksen 2008: 168);

inf. cvesti flourish’ (pr. cvwto < IE *Vkyejt-; cf. OIA cetati ‘glow, shine’; cf. Pokorny IEW:
916-917; ESIS: 97; LIV 347; Derksen 2008: 258-259);

inf. cisti ‘count, read’ (pr. éotp < IE *\k“ejt-; cf. OIA cikéta ‘beware, know, understand’;
cf. Pokorny IEW: 637; ESJS: 108-109; LIV?: 382; Derksen 2008: 89-90);

inf. mesti ‘throw’ (pr. meto < IE *\Nmet-; cf. Lith. mésti ‘throw’; cf. Pokorny IEW: 703—
704; ESJS: 462-463; LIV?: 442; Derksen 2008: 308-309);

pr. dastw, daste, dasta, sup. dastw ‘give’ (inf. dati < IE*\/deHs—; cf. OIA datta-; cf. Pokorny
IEW: 223-225; ESJS: 123—124; LIV?: 105; Derksen 2008: 96);

inf. jasti, pr. jastv ‘eat’ (nom. jadv ‘food’ < IE*NH,ed-; cf. OIA dtti, L. eds; cf. Pokorny
IEW: 287-288; ESJS: 273-274; LIV?: 230; NIL: 208—210; Derksen 2008: 154);

inf. pasti, sup. pasts ‘fall’ (pr. pado < IE*\ped-; cf. OIA pddyate “fall’; cf. Pokorny IEW:
790-792; ESJS: 628-629; L1V?2: 458; NIL: 526-540; Derksen 2008: 392);

inf. sésti “sit” (pr. sedo < IE*\sed-; cf. OIA sddathas, L. sédr; cf. Pokorny IEW: 884-887;
ESJS: 808-809; LIV?: 513-514; NIL: 590-600; Derksen 2008: 445, 447);

inf. bosti ‘pierce, stab’ (pr. bodp < IE*\b"ed"H.-; cf. L. fodia, Lith. bedu' ‘dig’; cf.
Pokorny IEW: 113-114; ESJS: 74; LIV?: 66; Derksen 2008: 59);

inf. bljusti “pay attention’ (pr. bljudp < IE*\bPeud"-; cf. OIA bédhayati “observe’, Gr.
nevbouar ‘give notice’; cf. Pokorny IEW: 150-152; ESJS: 69; LIV?: 82-83: NIL: 36—
37; Derksen 2008: 46);

114



inf. 2&sti “compensate’ (pr. Zlédp < IE*NgPeld"-; cf. Goth. -gildan ‘repay’; cf. Pokorny
IEW: 436; ESJS: 1157-1158; LIV?: 197; Derksen 2008: 556-557);!16

inf. gresti ‘g0’ (pr. gredp < IE*\g'reid"-; cf. Goth. grid ‘step’, Olr. in:greinn ‘persecute,
follow’; cf. Pokorny IEW: 457-458; ESJS: 202-203; LIV?: 203; Derksen 2008: 188);

inf. klasti ‘put’ (pr. kladp < IE*NK®leH>-d"-; cf. Lith. kldju ‘spread, cover’; cf. Pokorny
IEW: 599; ESJS: 310-311; LIV?: 362; Derksen 2008: 222-223);

inf. vesti, sup. vests ‘lead, conduct’ (pr. vedo < IE*\/ued”-; cf. Olr. fedid, Lith. vesti; cf.
Pokorny IEW: 1115-1117; ESJS: 1046-1047; LIV?: 659; Derksen 2008: 517);

T +s=0CS Os:

a0. -cvise flourish’ (pr. cvetp < IE *Vkuyeit-; cf. OIA cetati ‘glow, shine’; cf. Pokorny IEW:
916-917; ESJS: 97; LIV?: 347; Derksen 2008: 258-259);

a0. ¢isw ‘count, read’ (pr. ¢btp < IE *\teit-; cf. OIA cikéta ‘beware, know, understand’;
cf. van Wijk 1931: 52; Pokorny IEW: 637; ESJS: 108-109; LIV?: 382; Derksen 2008:
89-90);

pr. dasi ‘give’ (inf. dati < IE*NdeH;s-; cf. OIA ddtsva, ditsant-; cf. Pokorny IEW: 223—
225; ESJS: 123-124; LIV?: 105; Derksen 2008: 96);

a0. jasw, pr. jasi ‘eat’ (nom. jadw ‘food’ < IE*VH:ed-; cf. OIA dtti, L. eds; cf. Pokorny
IEW: 287-288; ESJS: 273-274; LIV?: 230; NIL: 208-210; Derksen 2008: 154);

a0. basw ‘pierce, stab’ (pr. bodp <IE*\bPed"H,-; cf. L. fodio, Lith. bedu “dig’; cf. Pokorny
IEW: 113-114; ESJS: 74; LIVZ: 66; Derksen 2008: 59);

a0. -bljusv ‘pay attention’ (pr. bljudo < IE*\b"eud"-; cf. OIA bddhayati ‘observe’, Gr.
nevBopon ‘give notice’; cf. van Wijk 1931: 52; Pokorny IEW: 150-152; ESJS: 69;
LIV?: 82-83; NIL: 36-37; Derksen 2008: 46);

a0. zlésv ‘compensate’ (pr. zlédo < IE*Vgleld"-; cf. Goth. -gildan ‘repay’; cf. Pokorny
IEW: 436; ESJS: 1157-1158; LIV?: 197; Derksen 2008: 556-557);

a0. klasv ‘put’ (pr. klado < IE*\KkWleH,-d"-; cf. Lith. kldju ‘spread, cover’; cf. Pokorny
IEW: 599; ESJS: 310-311; LIV?: 362; Derksen 2008: 222-223);

a0. vésw ‘lead’ (pr. vedo < IE*Vyed"-; cf. Olr. fedid, Lith. vesti; cf. Pokorny IEW: 1115—
1117; ESJS: 1046-1047; LIVZ: 659; Derksen 2008: 517);

4.3.5 The development of clusters sibilant + t/s
All clusters of a sibilant (with either s or §) + t or + s have regular development: the clusters

with t- are preserved, the clusters of two sibilants are simplified:

s+t=0CSst:

inf. tresti ‘shake’ (pr. treso < IE *tre(m)s-; cf. OIA trdsati, Gr. tpépw, L. tremé “shiver’;
cf. Pokorny IEW: 1095; ESJS: 982-983; LIV2: 650-651; Derksen 2008: 497);

pr. jestw, jeste ‘be’ (pr. jesms < IE *VHies-; cf. OIA dsti, L. est, Goth. ist; cf. Pokorny
IEW: 340-341; ESJS: 283-284; LIV2: 241-242; Derksen 2008: 146);

inf. pasti ‘pasture, herd’ (pr. paso < |E *peHa-s-; cf. Pokorny IEW: 787, 839; ESJS:
629-630; LIV2: 460; Derksen 2008: 392);

nom. gosts ‘guest’ (< IE *g"osti-; cf. L. hostis ‘enemy, stranger’, Goth. gasts ‘guest’; cf.
Vasmer 1: 300; Pokorny IEW: 453, 540; ESJS: 193; NIL: 173;Derksen 2008: 180-
181);

116 Derksen (2008: 597) considers a borrowing from Germanic, however if valid, it still fully participates on
developments Tt > st and Ts > 0Os.
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§+t=0OCS st:

a0. -kryste ‘cover’ (ao. kryxomw, pr. kryjo < IE*\kreyH-; cf. Lith. krduju; cf. Pokorny
IEW: 616; ESJS: 372-373; LIV?: 371; Derksen 2008: 254);

nom. prests ‘finger’ (< IE *\/pf-stHz-; cf. OIA pr-stham ‘back, ridge’, Lith. pirstas; cf.
Vasmer 2: 344; Pokorny IEW: 813; ESJS: 732—733; Derksen 2008: 428-429);

nom. persts ‘dust, earth’ (< IE *Vpys-t-; cf. OIA prsant- ‘dotted’, Lith. dial. piFksnys; cf.
Vasmer 2: 344; Pokorny IEW: 823; ESJS: 733; Derksen 2008: 429);

usta ‘mouth’ (< IE *Heus-t; cf. OIA dstha- “lip’; cf. Vasmer 3: 191-192; Pokorny IEW:
499, 739; Arumaa 1976: 43; ESJS: 1025-1026; NIL: 390-391; Derksen 2008: 509;);

Ss+s=0CS 0s:
pr. jesi ‘be’ (pr. jesmo < IE *\VHses-; cf. OIA dsi, L. es, Gr. Aeol. oo, Ep., Dor. £oot; cf.
van Wijk 1931: 52; Pokorny IEW: 340-341; ESJS: 283-284; LIV2: 241-242; Derksen
2008: 146);
a0. -gasv ‘extinguish’ (pr. -gasiti < IE*V(s)g“esHz-; cf. OIA jajasa ‘gone’, Toch. A
ksalune ‘extinguish’; cf. Pokorny IEW: 479-480; ESJS: 1017; LIV?: 541-542;
Derksen 2008: 161);

§+s=0CS 0s:
a0. -svxw “dry’ (pr. -sexnoti*t’ < IE*VHaseus-; cf. OIA susyati; cf. Pokorny IEW: 880
881; ESJS: 900; LIV?: 285; Derksen 2008: 473474, 479);

The cluster s is regularly depalatalized to st (cf. Martinet 1955: 240; Andersen 1968: 176-177),
similarly to clusters of Kt (cf. examples above and more on it below). The alternation is visibly
attested for the sigmatic aorist endings: 1% sg. -su/x®, 1% pl. -somwv/xomw vs. 2" pl. -ste, 2" du.
-sta, 3" du. -ste.

4.3.7 Overview of Old Church Slavonic development
The peripheral series in the t-context tend to be realized either as a sibilant cluster or as Ot. Both
central series are realized as st within the t-context. All clusters formed in the s-context are

realized as a simple sibilant:

IE 0CS t- s-
-kIglg" s/ st 0s
-k/g/g" k/gt §t/0t 0s

-k /gt /g k/g’ §t/0t 0s
-t/d/d" t/d st 0s
-p/b/b” p/b Ot/st 0s

-S S st 0s

-§ x/8 st 0s

117 The aorist could be otherwise asigmatic.

118 Or the palatalized forms, valid also for labiovelars.
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4.4 Trajectories of Slavic development

The whole development could be split into three blocks: the development of two central series
(dental and palatalovelar); the development of the peripheral series (plain velar + original
labiovelar and labial series); and sibilants (though this group is not based on its location
properties but its sonority)

The most archaic is the development of the central block, especially that of dental series,
which underwent similar processes as in other IE languages (cf. OCS sésti, Lith. sésti, Av.
hasta- < *sed-to-, etc. the same process *Tt > st; similarly to that in Italic, Germanic and Celtic,
too, where the development is *Tt > ss, cf. L. -sessus, Olr. sess, ON. sess- < *sed-to- etc.).

Similarly, the original Indo-European palatovelar series was sibilantized in an
independent process, with parallels in other Indo-European satam-languages. Here again, the
first stage of the whole transformation of the Late Indo-European palatovelars into Slavic
sibilants started very early, being a part of the complex and shared development of all satom-
languages.

The old plain velar and labiovelar series are merged, but a remarkable feature of their
development is twofold outcomes, similar to that of the labial series. Arumaa (1976: 56)
proposed two possible strategies for the Pre-Slavic development of the peripheral series of
clusters of plosive + t and plosive + s: either the strategy of spirantization of the left plosive (he
explicitly points to Iranian as an example of this process) or the strategy of gemination (Arumaa
gives the development of Italian as an example). It must be added that some authors seem to
prefer the ‘direct’ strategy of simplification due to the law of open syllables.

The sibilant block preserved the sibilant before t- (with depalatalization of *s, see

below); the two sibilant clusters are simplified.

4.4.1 The strategies of the development of peripheral series — (labio)velars and labials

As we have already stated, there are three possible strategies for the development of the
peripheral series (the simplification trajectory, the gemination trajectory and the spirantization
trajectory). These developments are later than the developments of the dental clusters (which
are already Late-Indo-European) or the palatovelar clusters (which are common satom-areal at
least in their first phases), but specifically Pre-Slavic, since they are not shared with Baltic
languages and (in the case of the development of velars) even dialectally split between different

sub-branches of the Slavic languages.
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4.4.1.1 The strategy of simplification
The ‘law of open syllables’ is an assumed tendency in the development of Slavic; however the
development of plosives in clusters of plosive + t and plosive + s does not necessarily have a
direct relation to any ‘law of open syllables’ since the whole process can be split into a series
of independent developments,!® and does not represent a single process appearing at a single
moment.

Different versions of the simplification strategy are present in van Wijk (1931: 39, 52—
53), Martinet (1952); Mares (19691: 28; 19992 34), Lamprecht (1987: 42), Carlton (1991: 100),
and Schenker (2002: 67—68). In some respect, the simplification strategy is a convenient
descriptive shortcut; however, it can hardly be a proper description of the trajectory itself. On
the other hand, the simplification of clusters of two syllables (SS) is within the model of the
‘simplification’ trajectory.

The trajectories for all three peripheral series would be (note the dialectal distinction

between given Slavic languages in the case of the major development of *K®t):

KWt > st (major) (East South Slavic)

KWt >¢ (major) (West Slavic)

KWt > ¢ (major) (West South, East Slavic)
K®t > 0t (minor) (Common Slavic)

Pt > Ot (major) (Common Slavic)

Pt > st (minor) (Common Slavic)

K®s > 0x/0% (Common Slavic)

Ps > 0s (Common Slavic)

The strategy of simplification would mean that the input plosives were changed into the output
elements (including zero) in a single stroke (i.e., directly from the input to the output). Tempting
though this strategy could be, it is hardly a workable model: why would part of the clusters of
*KWt be realized as st/c/¢ and another part as Ot — the explanation needs at least one intermediate
stage between the input and the output. Similarly, the twofold development of the cluster of *P¢

needs at least one intermediate stage for the same reasons. The development of K®s also

119 This is strongly supported by the fact that some of the partial developments considered to be part of the Pre-
Slavic ‘law of open syllables’ are attested in other Indo-European branches as well: the loss of final plosives
is known from Ancient Greek and Lithuanian, the loss of the final -s is attested in numerous branches, the
nasalization of vowels and monophthongizations of diphthongs from Middle Indo-Aryan, etc.

118



requires an intermediate stage affected by Pedersen’s Law; again, the outcome could not be a

result of a single process.

4.4.1.2 The strategy of gemination

The strategy of gemination is preferred not only by Arumaa himself but also by other scholars
(cf. Meillet 1924: 111; Mikkola 1942: 162; Vaillant 1950: 73-74, 82; Shevelov 1964: 188;
Townsend/Janda 1996: 52). Arumaa (1979: 56) mentions the development of Italian as an

external typological example.

Note: The gemination in Italian can be documented in the following examples:

Vulgar Latin Kt-clusters in factus, octo, cocta, directus, frigidus are realized in Italian fatto, otto, cotta, diritto,
freddo (L. Kt > It. tt); Vulgar Latin Pt-clusters in scriptus, raptus, subtus are realized in Italian scritto, ratto, sotto
(L. Pt > It. tt); Vulgar Latin Ks-clusters in rixa, saxum, lapsus are realized in Italian ressa, sasso, lasso (L. Ks > It.
ss); the Vulgar Latin Ps-clusters in gypsum, capsa, ipse are realized as Italian gesso, cassa, esso (L. Ks > It. ss);
The central Tt/Ts-cluster had shifted to ss already before. Note that the gemination product always reflects the right
obstruent both in location and sonority.

As we have noted, in Slavic, the development of the clusters of (labio)velar + t has, as noted
above, two different outcomes: either the major sz (or its replacement ¢/¢ according to the given
dialect) or the minor ¢t. It seems that the context initially governed the outcomes: palatalized
Kt gave st while a non-palatal context gave ¢t. The palatal context seems to be limited to the
position before a high palatal vowel only. The palatal variant later superseded the non-palatal
variant in all productively formed clusters, even those where the palatal form could not be
original, as in the supine forms where the supine suffix was -» (from IE *-tum, cf. OIA datum,
L. datum, OCS of»-datw). This process was probably caused by analogy with numerous forms
in the palatal contexts. It has to be noted that Hujer (1913) rejects the two-way development of
the clusters of (labio)velar + t and assumes only one universal development Kt > tt > t' (>
stlclé).

As mentioned above, the theory of the context-based parallel development was
originally presented by Fortunatov (1888: 566-568) and Uhlenbeck (1894: 83) and later, in
minor variants, it has been generally accepted by Mikkola (1942: 162),'%° Vaillant (1950: 83)
and others, becoming the prevailing view. Shevelov (1964: 191) assumes the development kt >
tt > ti (> st/c/c) before i, otherwise the simple development kt > tt > 0t. Martinet (1955: 353)

120 Mikkola (1942: 162) uses the development of the Romance cluster kt before a palatal vowel to demonstrate the
two-way development of Slavic kt. Mikkola assumes the trajectory k¥ > ¢ér > $t. Independently, Kortlandt
presupposes a development ktf > k¢ > .
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suggests that the left plosive became implosive!?! and later formed a geminate with the right
plosive (kt > gt > tt). Mare$ (1969%: 75; 1999 67) prefers the trajectory: kt > kt' > kit > /(>
stlc/¢) for the palatal version, and his idea was accepted later by Lamprecht (1984: 51). Different
trajectories, both for palatal and non-palatal clusters, are assumed by Arumaa (1976: 111-113).
Rejzek (2008: 169) described the trajectory as: kt > kit > tit > ¢! > (5t/c/é). Collins (2017: 1451)
assumes a secondary spread of the palatal variant to the original non-palatal (productive)
contexts. We prefer the trajectory as described by Mares for the velar clusters in the palatal
context, Shevelov’s for the non-palatal context (see below).

Similarly, the clusters of labials + t have two outcomes too, probably governed by
contexts, though the contexts of both variants could not be specified as the same as the clusters
of (labio)velar + t. The gemination theory seems to be a prevailing explanation (cf. Meillet
1924: 111; Vaillant 1950: 73-74, 82; Shevelov 1964: 188; Townsend/ Janda 1996: 52). For the
major development, the trajectory could be stated as Pt being first geminated to tt, and later this
geminate being simplified to 0t. The minor development shares the gemination stage, but
instead of simplification, it is subjected to dissimilation, hence the trajectory Pt > tt > st (Vey
1931: 64-65; Patri 2003: 124-127). Patri assumes that the dissimilation was essentially the
same as that of the ‘acute’ labial clusters, and this provides an explanation for why this
dissimilation would affect only parts of the geminates (especially since even Pt gave ftt,
according to the gemination strategy).

All the clusters of the peripheral plosive + s underwent, according to the geminate
strategy, development through universal gemination and simplification: Cs > ss > 0s (cf.
Shevelov 1964: 188-190).

The gemination trajectory could be modelled as follows:

K®tl > ttl > 5t (major) (East South Slavic)

K@t >ttt > ¢ (major) (West Slavic)

K@t > tt > ¢ (major) (West South, East Slavic)
K®t > tt > Ot (minor) (Common Slavic)

Pt > tt > 0t (major) (Common Slavic)
Pt>?>st (minor) (Common Slavic)

K®s > k§ > §§ > 0x/08 (Common Slavic)

Ps >ss > 0s (Common Slavic)

121 |t seems that Martinet by the term meant ‘un-exploded’ stop, not the true implosive stop.
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What is questionable is the minor development of the cluster of *Pt, resulting in st since it
would be the same as that of IE *Tt > CS st, but since all other peripheral clusters do not share

this development, it has to be later than the development of the dental series!

4.4.1.3 The strategy of spirantization

The strategy of spirantization is considered as another possibility by Arumaa (1976: 56), who
offers the Iranian development as a parallel. Arumaa himself rejects the spirantization
trajectory, but it is present in some works by other scholars. Martinet (1955: 353, 365-366)
works at least in some cases with spirantization as a model for the development of the
palatalized Kt-cluster, since he assumes the trajectory kt' > ¢, at least for a part of the Slavic
dialectal continuum (otherwise he operates within the limits of gemination/simplification
strategy for kt > £t > 0t!). Similarly, Mikkola (1942: 162) reconstructs a cluster of ¢é£. A general
spirantization of the velar in the Kt-cluster is also considered by Rejzek (2008: 169), but
afterwards, he prefers the traditional gemination strategy. Vey (1931b: XV) mentions a personal
communication with Maurice Grammont, who favored the idea of a spirantization of the
clusters Pt > ft (and later > st).1?? The spirantization of the peripheral series is well attested for
Sabellian languages, Celtic, Iranian and Middle Greek, being the common strategy of
development.

The spirantization model can be viewed as only a part of a broader lenition model, as
we will see in the following. For the Pt-clusters, we suppose the following development: Pt was
spirantized to ¢t, this cluster was in the second phase debuccalized to ht, and this cluster was in
the third phase subjected to the elision of h, resulting in 0t in the major development.

The minor development of the clusters of Pt was the same in the first phase, i.e., in the
spirantization Pt > ¢¢, but in the second phase instead of debuccalization, the cluster was
sibilantized to st.

The non-palatal Kt-clusters developed similarly to the development of the cluster of
labial + t: Kt was spirantized to xt. This cluster was later debuccalized to ht and elided to 0t,
which is in accord with the minor development as described above.

The palatalized velar clusters of Kt had a slightly different trajectory of development:

Kt was spirantized to xt' in the first phase, but there appear different developments according

122 By ft is highly probably meant any cluster formed by a labial spirant, either bilabial or labiodental.
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to the later dialectal split, because the Kt-clusters are realized as st in Old Church Slavonic and
Bulgarian (East South Slavic), but in West Slavic they appear as c, in East Slavic and Slovenian
as ¢ and in West Balkan languages as ¢; cf. OCS (peko ~) pesti ‘bake’, but OCz. (peku ~) péci;
Pol. (pieke ~) piec; Ru. (pekii ~) pec; SIn. péci; SCr. pédi, etc. In all branches of Slavic, the
result of this process merged with the result of the development of the ti-cluster (cf. OCS svésta
‘candle’ but OCz. sviecé, Pol. swieca, Ru. svécd, SIn. svéca, SCr. svijé¢a). According to the
spirantization/lenition trajectory, the Kt-cluster in the dialect preceding Old Church
Slavonic/Bulgarian was spirantized first to xt' and later to ¢z, and the cluster later became
sibilantized to sz. In other dialects, where the output is ¢/¢, the cluster of ¢z was realized in the
second phase as a cluster of it, and in the third phase turned into an affricate according to the
specific (and later) parallel developments in given dialects (cf. Schenker 2002: 76; but
previously Beli¢ 1921).

For the development of the labial plosive + t, we assume the spirantization of the labial
plosive, later debuccalized and subjected to elision according to the major trajectory. In the
minor trajectory we assume a sibilantization of the labial spirant (probably valid for ptr-clusters
only).

All peripheral plosives were spirantized before s-. Later this spirant was uniformly

sibilantized, and the cluster was even later degeminated:

K®t! > xti> ¢t > §t (major) (East South Slavic)

K®W > xt!>jt >c (major) (West Slavic)

K@t > xt!> it > ¢ (major) (West South, East Slavic)
K®Wt>xt>ht>0t (minor) (Common Slavic)

Pt> ot >ht >0t (major) (Common Slavic)

Prt > otr > st(r) (minor) (Common Slavic)

K®s > xx/8§ > Ox/08 (Common Slavic)

Ps > ¢s > ss > 0s (Common Slavic)

Note that the null minor outcome of *Kt is realized as the major outcome of *Pt and there is a

similar parallel between the sibilant major outcome of *Kt and the minor outcome of *Pt.

4.4.2 The development of the central series I: the palatovelar series
The development of IE reconstructed palatovelars is a matter of the whole satom-area, in that
at least the oldest stage was common for all later satom-languages and for later stages of

development we can assume at least a common drift in the similar direction towards sibilants.
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The second phase of the development of IE palatovelars was earlier assumed to be a
sibilant. Inside this model, we can only assume a depalatalization both before t- and s- (and
later simplification of *s$s on 0s, as with old IE cluster *ss).

However, in the last decades the prevailing opinion, based on Nuristani evidence, is that
old Indo-Europeans were realized as affricates in the common satam-phase, and these were later
sibilantized. Within this model, the trajectory of the development could be modelled with
affrication in the first phase, later loss of the plosive segment of the affricate and later
depalatalization. That in Slavic the IE palatovelars were depalatalized could be demonstrated
by the parallel development in Iranian, where, though palatovelars were depalatalized in
general, palatalization was preserved before a plosive, cf. YAv. ppp. vasta- vs Y Av. pr. vazaiti,
both from the root \vaz- ‘drive’ < IE *Vueg"-. We assume a similar process for Slavic,
especially since even a cluster of *s¢ resulting from Pedersen’s Law was probably also
depalatalized (cf. Andersen 1968: 175-177, 188-190). For IE *Kt > CS *st we model the
following trajectory (a similar trajectory for Indo-Iranian was modelled by Lipp 2009 I: 139-
140):

Kt > t% > §t> st (Common Slavic)

The development of IE clusters *Ks, according to the affricate model could be modelled with
an affricatization, and later a loss of the plosive segment and simplification (cf. Andersen 1968:
175-177 and Lipp 2009 I. 155; Lubotsky 2018: 1885 for the parallel Indo-Iranian

development):

Ks > t%s > §s > ss > 0s (Common Slavic)

The problematic point of this development is why *ss (< *Ks) would lose its palatal segment
when *$s (from the ruki-cluster *ss) is realized as CS 0s. The solution could be to assume that
*Ks was subjected to another development than that of affricatization, but this argument just
brings another variable to the list of possible trajectories.

We propose a different variant, assuming that the old palatovelars were realized before
obstruents neither as sibilants nor affricates, but as spirants, before an t/s- as ¢ (the spirantization
model). This palatal fricative was later depalatalized to 9 both before t- and s-. This dental
spirant was sibilantized and preserved before t-, the two-sibilant cluster (from *Ks) was
simplified (cf. Andersen 1968: 189):

Kt>ct> 9t > st (Common Slavic)
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Ks > ¢s > 9s > ss > 0s (Common Slavic)

4.4.3 The development of the central series I1: the dental series

The traditional model, popularized by Brugmann (1880 and since, but originally by Krauter
1877) assumes the affricatization of the first dental plosive and a later loss of the plosive
segment of this affricate. This affricatization model is usually used for the Slavic development
as well'Z (cf. Vaillant 1950: 80-81; Arumaa 1976: 79-80). The popularity of this model was
supported by the fact that in Hittite the outcome of IE *Tt is t°t (cf. Hitt. pr. ezsi ‘eat’ < IE
*\VHsed-; Pokorny 1959: 287-289; Friedrich 1990: 44; Melchert 1994: 97, 109; HED 1-2: 315—
321; Kloekhorst 2008: 26, 261-263).

The affricatization trajectory for the development of IE *Tt then could be modelled as:

Tt>tt > st (Common Slavic)

On the other hand, the same affricatization trajectory for the development of IE *Tt then would
be modelled with an affricatization first, followed by the loss of the plosive segment of the
affricate and later simplification:

Ts > t% >ss > 0s (Common Slavic)

Note: The universal strategy both for *Tt and *Ts is usually abandoned, and authors usually assume the ‘direct’
assimilation outside the ‘affrication trajectory’, cf. Vaillant (1950: 80); Arumaa (1976: 78): Ts > ss > 0s.

Another trajectory was proposed for the development of IE cluster *Tt , assuming spirantization
instead of affrication. For Italic languages, it was proposed by Cocchia (1883: 16-58), for Indo-
Iranian by Bartholomae (1895: 16 and later works), and later taken as a possibility by Leumann
(1942: 13). Within this model, the trajectory for both Tt and Ts will contain first the
spirantization of the plosive, later sibilantized (and the first sibilant being degeminated for *ss

as it was with all other sibilants-only clusters):

Tt> 9t > st (Common Slavic)
Ts>9s>ss>0s (Common Slavic)

The advantage of this model is its simplicity and universality for both clusters; it is worthy of

mention that Armenian development (see below), as described by Winter (1962: 261): *Tt >

123 The development of IE *Tt is often omitted in general overviews on the phonemic development of Slavic; it is
not a subject of analysis in Meillet 1924; Shevelov 1964; Mare$ 1969 (1999); or Townsend/Janda (1996) at
all.
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t9 > 9t > ut'?* (Arm. giwt ‘find’ < IE *yid-ti-) assumes spirantization and could serve as a
counter-proof to the Hittite example.

4.4.4 The development of the sibilant series
The development of the cluster of *st is conservative; clusters are fully preserved. The
development of the ruki-cluster of st is more interesting, which has undergone a
depalatalization, as did clusters from IE *Kt (cf. Martinet 1955: 240; Andersen 1968: 176177,
188-190). The alternative solution could be that Pedersen’s Law was not operating before *t-
(cf. Shevelov 1964: 127; Arumaa 1976 Il: 43; Pedersen himself had the idea that his law did
not operate in Slavic before a plosive, cf. Pedersen 1895: 74).

We prefer the later depalatalization of a cluster for we have attested the aforementioned
similar development *Kt > st (in Iranian, where IE palatovelars were depalatalized as in Slavic,
the palatalization was preserved before a plosive, cf. YAv. ppp. vasta- vs Y Av. pr. vazaiti, both

from the root \vaz- ‘drive’ < IE *Vyueg"-):

st > st (Common Slavic)
§t > st (Common Slavic)

Note: The development of the Pre-Slavic ruki-sibilant could be even more complicated if the outcome of the
Pedersen’s rule was originally a palatal non-sibilant spirant ¢ (depalatalized universally to x later, § being its
later palatal sibilant variant before front vowels). In this case, the input would be ¢7, with later palatalization
of a second sibilant, assimilation and degemination: ¢z > st > st, alternatively ¢z > 9t > st (as in the case of the
spirantization model of the development of the IE cluster *Tt).

The development of the two-sibilant clusters is simple; the cluster was degeminated (the ruki-
cluster was first assimilated):

ss > 0s (Common Slavic)
§s > 88> 08 (Common Slavic)

Note: Again, if the outcome of Pedersen’s Law was originally a palatal non-sibilant spirant ¢ (later x, except before
front vowels, where ), the input would be ¢s, with later palatalization of a second sibilant, assimilation and
degemination: ¢s > ¢§ > §§ > 058, alternatively ¢s > ¢§ > 95 > 55 > 05 (as in the case of the spirantization model
of the development of the IE cluster *Tt).

4.5 Concluding remarks
The Pre-Slavic development is remarkably different from that of Baltic, since almost all the
clusters of our interest were totally or partially remodelled.

The oldest part is the development of the clusters of dental + t/s. Instead of the traditional

affricativization trajectory of Krauter and Brugmann we prefer its spirantization variant, since

124 \We assume the variant trajectory: Tt > 9t > ht > gt
125



it could better explain the transition of the IE *Ts into Slavic 0s. The spirant is more probably
to be sibilantized instead of the affricate in the s-context.

The second oldest is the development of the clusters of palatovelar + t/s. Here we also
prefer the spirantization trajectory, again because of the *Ks cluster and for similar reasons as
we do with the assumed development of the *Ts cluster. The output clusters were later both
depalatalized.

For the development of peripheral series, we have to reject any trajectory assuming the
simple loss of the plosive via ‘the law of open syllables’: this model could only be a shorthand
explanation, nothing more. If we have to choose from other two proposed trajectories, we have
to prefer the spirantization trajectory, since it fits the known outcomes more fully, especially if
considering the explanation of the minor developments, inexplicable as results of a gemination
process. Spirantization is a very common development, attested at least for Iranian (but not for
Indic), Sabellian (but not for Latin) and Celtic, and even as a later development for the Middle
Greek and Italian.

The *st cluster is preserved, but the ruki-cluster *3t is depalatalized, as is the cluster *Kt;
both clusters were merged before this development.
Both two-sibilant clusters were simplified, as were all s-context clusters with the

original plosive in the left position.
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S The development of the two-obstruent clusters from Indo-European into

Armenian

5.0 Armenian language

Armenian is a satam-language, forming its own branch within the Indo-European family, related, as many suggest,
especially to Greek. This is often as a part of a wider branch of IE languages, often including Phrygian and relic
languages of Balkan peninsula (cf. Pedersen 1904; Solta 1960; Dzaukjan 1967: 9-31; Hamp 1976; Martirosyan
2013; but rejected by Clackson 1994 or Kim 2018). More recently, the closeness of Armenian and Albanian was
put forward (‘Proto-Albano-Armenian’); there is at least of strong parallelism in their development (cf. Kortlandt
1980b; Kortland 1986).

Armenian is literally attested since 5™ century AD, with its own script. Armenian was influenced in its
development by its extensive contacts with the Urartian substrate, by Middle-Eastern adstrates, by the Caucasian
languages, by the Iranian superstrate, Greek adstrate and cultural superstrate and many other influences both in
the lexicon and grammatical features, resulting in a very complex and intricate language, in many aspects
extremely transformed from the reconstructed Indo-European state (cf. Olsen 2017: 421-423).

5.1 Armenian and Indo-European
The typical features separating Armenian obstruent system from that of Indo-European are:

i. a partial merging of old labiovelars and plain velars?® and the existence of palatovelars
(again, in the modified form);

ii. a shift in the modality of plosives, shortly described as transition of voiceless non-aspirated
plosives to voiceless aspirated (T > T"; cf. Winter 1954; Winter 1955 — Winter assumes an
original spirantization, followed by a fortition on an aspirate; in this he follows Meillet 1903:
7-8, 12—-15; Meillet 1936: 25-26, 31-34; similarly Kortlandt 1980b: 28; Kiimmel 2007:
370-371; Kim 2016); of voiced non-aspirated plosives to voiceless non-aspirated (D > T);
and of voiced aspirates to voiced non-aspirates (D" > D) (cf. Kortlandt 1978a: 24; Kortlandt
1980a: 100; Macak 2018: 1047—-1043);

iii. a probable split of IE *s according to Pedersen’s Law (ruki-rule), at least after IE r (see
below). IE *s in other positions than before a voiceless plosive or after r/n underwent
numerous processes: #s- > #h- before i, -s# > -x# > -k #?%, s > h > 0 in all other positions
(cf. Winter 1955: 7; Beekes 2003: 169-170).

The first feature is shared with Albanian since Albanian has etymologically preserved at least
partially the distinction between old labio- and plain velars in similar conditions as Armenian;
the second process has a parallel in the development*?” of the Germanic consonantal shift
(Lautverschiebung), Pedersen’s Law/the ruki-rule is securely attested for Indo-Iranian, Balto-
Slavic and is also possible (but not securely proven) for Albanian.

The development of given obstruents is far from being simple when covering the main

tendencies (for general overviews and internal chronology, cf. esp. Solta 1963; DZaukjan 1967,

125 The labiovelars were palatalized before *e, i, cf. Stempel (1994); Job (1995); Beekes (2003: 177-179); Schmitt
(2007: 62—-65, 78-79); Martirosyan (2010: 711); Macak (2018: 1056).

126 Note that IE -s# also gave -A# in OIA, this spirant visarga was later elided in MIA.

127 Though we cannot accept the idea that Armenian and Germanic languages are more close to the reconstructed
IE triad of modal classes, as proposed by Griffen (1988: 162—189; Griffen 1989).
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especially 313-332; Godel 1975: 61-91; Kortlandt 1976; Kortlandt 1980a; Job 1995; Beekes
2003; Schmitt 2007: 56—79; Martirosyan 2010: 705-747; Kim 2016; Olsen 2017: 423-434;
Macak 2018). An overview of the Armenian historical phonology by Mann (1963) is very
unreliable, and his findings are not shared or quoted by other authors; hence we should use them
with the greatest caution.

5.2 Armenian clusters and their IE origins

Since Armenian morphology is a result of deep and significant structural changes, the attested
system remarkably differs both from the reconstructed Indo-European morphology and from
that of Greek or Indo-Iranian, forcing us to use the etymological data exclusively.

Note: For an overview of Armenian morphology from the Indo-European point of view, cf. especially a short
overview of the verbal system by Kortlandt (1996), for a wider description of the same Klingenschmitt (1982),
for the noun morphology Olsen (1999; especially 815-856); an overview of the historical morphology of
Armenian in the complex was given by Godel (1975, especially 92—129) or later by Olsen (2017: 434-447,
2018).

Since Armenian does not show any signs of Bartholomae’s Law, all clusters with a left voiceless
obstruent are also voiceless in their particular outcome; however, such clusters are often

subsequently modified in their later developments.

5.2.1 The development of the cluster of labial + t/s
The development of the IE clusters of labial + t has the output uz° in the inlaut and 0z in the
anlaut. The IE cluster *Ps has the output 0s, but the output p ‘ is also attested, resulting probably

from original clusters of *sp after metathesis:

P+t=Arm. ut'":

ewt n ‘seven’ (< IE *septm-; cf. OlA sapta-, Gr. éntd, L. septem; cf. Hilbschmann 1897:
445; Winter 1955: 6; Pokorny IEW 909; Dzaukjan 1967: 96; Godel 1975: 80; Winter
1992a: 350; Kortlandt 1994b: 254; Gortzen 1998: 344; Blazek 1999: 247; Beekes
2003: 172; Schmitt 2007: 57, 59; Martirosyan 2010: 270-271; Kim 2016: 151, 155);

kart * “fish hook; leg’ (< PArm. *kar(p)ti; < IE *grb-ti; OIA grapsa- ‘bunch’, MHG krébe
‘basket’; cf. Dzaukjan 1967: 95; Pokorny IEW: 387; Gortzen 1998: 338; Olsen 1999:
81; Martirosyan 2010: 354, 725);

#pt = Arm. t*:!%8
t‘er ‘side, leaf” (< IE *ptero-; derived from IE *\pet- “fly’; Gr. mtepdv ‘wing, feather’;
cf. Bugge 1893: 40; Winter 1955: 5; Dzaukjan 1967: 95; Pokorny IEW: 826; Godel

128 For this alternation cf. Bugge 1893: 39-40. However, the loss of the approximant in the word-initial is not
surprising.
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1975: 80; Klingenschmitt 1983: 99; Olsen 1999: 51-52; Martirosyan 2010: 286-287;
Kim 2016: 152; Macak 2018: 1019);

t‘ek ‘em ‘twist, warp, weave’ (< IE *#+tek-; cf. Hitt. takkeszi ‘undertake, prepare’, L. texo
‘weave’; cf. Pokorny IEW: 1058; LIV? 619-620; Kim 2016: 152);

P +s=Arm. Os:
eres ‘face’ (< IE *prep-s-; cf. Gr. mpénom ‘be clearly seen’; cf. Pokorny IEW: 845; LIV?2
492; Beekes 2003: 198; Beekes 2016h: 1663—1664);
sut “lie’ (< IE *pseud-/k‘seud- (?); cf. Gr. yebdw ‘cheat, lie’, SIk. sudit ‘deceive’; cf.
Bugge 1893: 25-26; Meillet 1903: 18; Meillet 1936: 39; Pokorny IEW: 1058; Gortzen
1998: 339; Beekes 2003: 198; Martirosyan 2010: 587—-588; Macak 2018: 1057);

P+s=Armm.p":
ep‘em © boil” (< IE *(s)eps-; cf. Gr. £yw; no other IE cognate, cf. Hiibschmann 1883: 69; Mann 1963:165;
Pokorny IEW: 325; Beekes 2003: 198, who suspects it to be a borrowing from non-IE;);
Arm. kap‘ank‘ ‘enclosure, lid, trap’, kap ‘num ‘cover, shut’ (< IE *\keHp-; cf. Gr. ké(u)ya ‘basket, case’,

L. Plautus capsa ‘1 will take’, W. caffio ‘to cacht’, OE haespian, haepsian ‘fasten’, Lith. kapsiu ‘peck
at’; cf. Mann 1963: 165; Pokorny IEW: 527-528; LIV?: 344-345);

Arm. op‘i ‘white poplar’ (< IE *ap-s-; cf. OE wpse, Ru. osina; cf. Pokorny IEW: 55; Beekes 2003: 198-
199 suspects it to be a borrowing);

Pst = Arm. st:
stin ‘woman’s breast’ (< IE *psteno- (?); cf. Gr. otqviov Hsch., Av. fStana- ‘breast’; cf. Hiibschmann 1897:
493;Pokorny IEW: 990; Olsen 1999: 135-136; Beekes 2003: 198; Martirosyan 2010: 584-585; Macak
2018: 1057);

5.2.2 The development of the cluster velar + t/s

There are only a few examples for the development of the IE clusters *Kt. Godel (1975: 80)
even assumed there are none and he relates such pairs as afac ‘em ‘1 pray’ vs alawt 'k * ‘prayer’;
canac ‘em, aor. caneay ‘I know’ vs canawt * ‘notice’ (in canawt ‘s tam ‘I give notice); amac ‘em
‘I am ashamed’ vs amawt * ‘shame’; he traced the stem morpheme to *ak-ie- (cf. Gr. dAAdcow
‘change, alter’) and the above-mentioned action nouns on -awt" as being from *ak-ti-.

Nevertheless, other authors propose more etymologies, with the same outcomes:

Note: Mann (1963: 119) gives a list of other possible examples on *Kt, not accepted by other research, though
fitting to the assumed pattern: but' ‘blunt’; lat' ‘rag, cloth’, sat' ‘amber’. Similarly, Mann (1963: 120) sees the
outcome of IE *Kst in laxt ‘stick, cudgel’.

K+t=Arm. (ut:
katn ‘milk’ (<IE *glkt-; cf. Gr. yaka, -xtog; L. lac, -tis; cf. Dzaukjan 1967: 95; Pokorny
IEW 400-401; Beekes 2010: 256; Martirosyan 2010: 345);
but ‘food’ (< IE *b"eug-ti; cf. OIA bhundkti ‘create enjoyment, L. fungor ‘enjoy’; cf.
Hiibschmann 1897: 430; Pokorny IEW 153; LIV?: 84-85; Martirosyan 2010: 187)

Note: There is ‘non-etymological’ uf in owt ‘eight’ from -kt- (cf. OIA astdu, Lith. astuoni etc.). The Armenian
form is explained from PArm. *opto resulting from the analogy to *septs: (cf. Hiibschmann 1897: 483484,
Winter 1955: 6; Solta 1960: 111-112; Pokorny IEW: 775; Godel 1975: 80; Kortlandt 1994b: 255; Blazek 1999:
265; Schmitt 2007: 59, 75; Martirosyan 2010: 631; Kim 2016: 151), only if we assume the neutralization of
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the palatovelar before *t (to kt, otherwise irregular in Armenian) and a regular development: Kt > 0¢, followed
by its assimilation to pt.

Similarly poorly attested is the development of K + s, limited at the moment to a single example:

K +s=Arm. 0s:
usi either ‘storax-tree’ or ‘holm-oak’ (< PArm. *hosi < *hosiya < 1E *Hsek-s-ieH>; cf.
Lith. uosis ‘ashtree’ (?); cf. Dzaukyan 1967: 255; Martirosyan 2010: 641-642, 710, but
cf. other etymologies he mentions 1.c.);

5.2.3 The development of the cluster labiovelar + t/s

There are no secure etymologies for the development of the IE clusters of *K¥t/s, but since we
assume that the distinction between IE plain- and labiovelars was neutralized in all satom-
languages in all contexts, we can assume the same outputs as with the IE clusters of *Kt/s
mentioned above. It seems, that there is a single (and doubtful) example of *K¥ + ti, resulting

in ¢, which could be assumed to be a palatalized version of a regular cluster *Ki:

K* +t = Arm. *ut:
not attested

KY +11= Arm. ¢':
hac* “‘bread’ (< IE *\pek¥-tja- (?); etymology disputed, cf. Lith. képtas ‘cooked’, L.
coctor ‘cook’; cf. Pokorny IEW 798; LIV? 468; NIL 548-552; Martirosyan 2010:
396397, especially for further literature);'?

K%+s = Arm. *0s:
not attested

Note: Mann (1963: 176) proposes IE *K¥s > Arm. x (as he does for *sk¥), but the examples he gives are both few
and not persuasive (xotor ‘awry, oblique’; xul ‘deaf”)

5.2.4 The development of the cluster palatovelar + t/s

The development of IE cluster *Kz is relatively securely attested:

K +t = Arm. st:

erastank ‘ ‘buttocks’ (< IE *prHkto- an ablaut variant of *proktés, cf. Gr. ipwiktodg, ‘anus’;
cf. Hiilbschmann 1897: 443; Bugge 1889: 12—13; Pokorny IEW: 846; Winter 1962a:
256; Olsen 1999: 320; Schmitt 2007: 57; Martirosyan 2010: 258; Kim 2016: 152;
Macak 2018: 1019);

dustr ‘daughter’ (PArm. *dust(i)r; < IE *d"wkter < -g"t-/-gHt-; cf. Lith. dukté, Goth.
dauvihtar; cf. Hiibschmann 1897: 440; Mann 1963: 75; Pokorny IEW: 277; Godel 1975:
80; Olsen 1999: 148; Beekes 2003: 173; Schmitt 2007: 61; NIL 126—130; Martirosyan
2010: 244-245; Kim 2016: 152; Macak 2018: 1019);

129 This etymology is often disputed; cf. Olsen 1999: 83, 827, who relates to parallel to ti > Arm. c .
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hast “firm, hard, solid’ (< IE *pHokt-; cf. Gr. mktoc ‘stuck in’, L. pdctus ‘fixed’, OHG
festi, fasti ‘firm, steady’; cf. Hiibschmann 1897: 464; Mann 1963: 75; Olsen 1999:
201; Martirosyan 2010: 390-391);*%

Clusters of K are also realized either as Arm. ¢ “or ¢

K+s=Arm. ¢
vec ‘six’ (< IE *sueks-; cf. Gr. £, Lat. sex, W. chwech; cf. Hiibschmann 1897: 495;
Meillet 1903: 19; Meillet 1936: 40; Mann 1963: 101, 155; Pokorny IEW: 1044; Winter
1992a: 349-350; Kortlandt 1994b: 254; Blazek 1999: 236; Beekes 2003: 201; Schmitt
2007: 74; Martirosyan 2010: 594; Macak 2018: 1019);
ayc " ‘goat’ (< IE *aig-s; cf. Gr. oi&; cf. Hilbschmann 1897: 417; Olsen 1999: 816-817,
Martirosyan 2010: 58);

K +s=Arm. &
¢&ir, ¢ or “dried fruit’ is reconstructed from IE *kséro-; this etymology is often considered doubtful (cf. Gr.
Eepov ‘dry land’, OHG seraweén ‘become dry’; cf. Hiilbschmann 1897: 485; Pokorny IEW: 625;
Dzaukjan 1967: 257; Kortlandt 1995: 15; Martirosyan 2010: 546);

kst = Arm. §t: vestasan ‘sixteen’ (< IE *sweks-dekm- (a result of the ruki-law?31); cf. Meillet 1903: 19; Meillet
1936: 40; Winter 1992a: 350; Blazek 1999: 236; Beekes 2003: 201; Martirosyan 2010: 709);

5.2.5 The development of the cluster dental + t/s

Persuasive and secure examples of this development (otherwise a common process in all Indo-
European languages) are hard to find since they are limited to a singly commonly accepted
example (we add another example, though of a limited acceptance, but within the limits of the

first one):

T+t=Arm. ut:
giwt “find’ (cf. Arm. gitem; < IE *yid-ti-m < Vuejd-; cf. OAV. vinasti “find’, L. uidr, uisum
‘see’; cf. Hiibschmann 1897: 435; Pokorny IEW: 1125; Winter 1962a: 261; Schmidt
1980: 43; Peters 1997; Gortzen 1998: 337, 344-345; Olsen 1999: 851; LIV? 665-667;
Schmitt 2007: 52, 134; NIL: 717-722; Martirosyan 2010: 211, 723);
hat ‘grain, seed, piece’ (< PArm. *hawt-i- < IE *Hed-ti-; cf. L. ador ‘coarse grain, spelt’,
Goth. atisk ‘cornfield’; cf. Pokorny IEW: 3; Martirosyan 2010: 392-393, 7231%%);

Note: Another example brought by Martirosyan (2010: 451452, 723-724) is Arm. mat- ‘approach, come close’,
mawt ‘near, close’ (Martirosyan does not give any details of the development, relating this to ON mdt
‘meeting). Klingenschmitt (1982: 70-71) explains these forms from *madu-.

Nawti ‘hungry, fasting’ is often quoted as another example of this process, if from *5-Hd-tiio-
(cf. Gr. vijotig ‘not eating, fasting’; Klingenschmitt 1982: 501; Martirosyan 2010: 501), but in

contrast to giwt, there is an aspirated plosive, hence others are sceptical (cf. Olsen 1999: 437),

19 But cf. LIV2: 536-537, where the root is related to IE V¥ses-, NIL (637—660) relates to *NsteHo-.
B Cf. analogy in Arm. harc “question” < IE *prkska (OIA prccha; Schmitt 2007: 71).

132 See especially the other possible etymologies listed there.
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though it is semantically plausible. Another etymology for nawfi is related to Gr. vijyig
‘sobriety’ (< IE *nag“-tijo-; Bugge 1889: 22; Pokorny IEW: 754; NIL: 208-220), which fits
better phonemically, but worse semantically — we leave the question open. Similarly, maft"
‘prayer’ is often related to Lith. maldyti ‘implore’ (Bugge 1889: 15) or OCS moliti ‘ask, pray’
etc., is derived, according to Martirosyan (2010: 445-446) from IE *mld"-ti-. Again the

outcome does not accord with the expected one.

T+s=Arm.c":
k‘ac ‘ax ‘vinegar’ (< IE *kuatH,-so-; cf. OCS kvass; cf. Pokorny IEW 627-628; DZaukjan
1967: 229; Olsen 1999: 949; LIV?: 384; Martirosyan 2010: 659-660)

5.2.6 The development of the cluster sibilant + t/s
The outcome of an IE cluster *St is a simple st, the outcome of IE clusters of *Ss is Os:

S+t=Arm. st

sterj ‘sterile’ (< *steria- < IE *stér-iH,- ~ sty-yéHo; cf. Gr. oteipa ‘barren cow’, L. sterilis
‘unfruitful’; cf. Meillet 1903: 18; Meillet 1936: 39; Winter 1955: 6—7; Winter 1962a:
256; Pokorny IEW: 1031; Godel 1975: 80; Beekes 2003: 169, 198; Kim 2016: 152;
Macak 2018: 1019);132

stép ‘quickly, often’, stipem ‘urge, compel’ (< *steib-; cf. Gr. oteifw ‘tread, stamp on’;
cf. Pokorny IEW: 1015; LIVZ: 592; Beekes 2003: 167, 198; Kim 2016: 152);

astl ‘star’ (< |E *Hsster; cf. Gr. &dotpov, L. stélla ‘star’; cf. Hiilbschmann 1897: 421;
Pokorny IEW: 1027-1028; Godel 1975: 80; Olsen 1999: 159-161, 843; Beekes 2003:
169, 198; NIL 348-354; Martirosyan 2010: 120-122; Kim 2016: 152; Macak 2018:
1019)

zgest ‘cloth(es), dress’ (< IE *ues-ti; cf. Lat. vestis, Goth. wasti ‘garment’; cf.
Hiibschmann 1897: 446; Pokorny IEW: 1172-1173; Godel 1975: 80; Gortzen 1998:
337; Beekes 2003: 169, 198; Martirosyan 2010: 274; Kim 2016: 152);

Note: Bugge (1893: 43-46) gives possible examples of the development *s¢ > Arm. c.

S+s=Arm.0s:
es ‘thou art’ (< IE *Hies-si; cf. OlIA dsi, L. es ; cf. Hiilbschmann 1897: 442; Meillet 1903:
18; Meillet 1936: 39; Godel 1975: 4041, 72, 112, 116117, 124; Schmitt 2007: 65, 139;
Olsen 1999: 159-10, 44; Martirosyan 2010: 255; Macak 2018: 1057). But Klingenschmitt
(1982: 278) considers a secondary analogical building, re-archaizing the older simple
sibilant, cf. OIA asi as realization of as-si etc.). Similarly loc. Pl. -s < *-s-su (under the
assumption of an analogical reconstitution in the s-stems; Macak 2018: 1057);

S +s=Arm. ¢ is assumed by Klingenschmitt (1982: 278) as a regular outcome. This opinion is based on a sigmatic
aorist, to this cf. Kortlandt 1995; Kortland 1996.

5.2.7 The overview of the Armenian development

133 Byt Mann (1963: 101) gives another etymology; he considers the initial s- being from IE *eks-!
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The Armenian outcomes are given in the reconstructed forms of spirants (not aspirates, since
we assume that spirants, not aspirates, were regular outcomes of the Proto-Armenian shift),

given here in the form of archiphonemes (marked by capitals):

IE Armenian t- S-
-k/g/g" -X ut §
-k¥/g¥/gih -X (ut 5)
-k/g/g" -C st c/E
-t/d/d" -0 ut c
-p/b/b" -P ut Os/p‘
-s!34 -S st Os

5.3 Trajectories of the development

There are at least two remarkable features: the almost universal loss of plosives before a
consonant (cf. Kortlandt 1980: 29; Beekes 2003: 204; Schmitt 2007: 56—65; Martirosyan 2010:
723; Kim 2016: 154), the exception being palatovelars before t-, and the lack of a fricative

outcome for cluster Tt (otherwise almost universal in Indo-European languages).

5.3.1 Development of the clusters labial + t/s

In the development of the IE cluster labial + t we assume, as for clusters of (labio)velar + t,
the spirantization of both plosives in the first phase, followed by the debuccalization of the first
segment and later by the elision (and with the shift of the spirant of the aspirated plosive) (cf.
Winter 1955: 549-553; Winter 1962: 554-562; Kiimmel 2007: 371):

P+1t>@3>hd>ut
Note: For all word-initial clusters with two plosives, we assume the loss of the debuccalized approximant.

Similarly, the development of clusters of *Ps are parallel to clusters of Ks. We assume the
spirantization of the plosive, later either a debuccalization (or sibilantization), followed by the

simplification:
P+s>@s>hs>0s/P+s>@s>ss>0s

5.3.2 Development of the clusters velar + t/s
The cluster velar + t (including labiovelars) was, similarly to clusters of labials + t, first

spirantized in both plosives, later the first was debuccalized, and elided and the right obstruent

134 Including *$ according to Pedersen’s Law.
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became a voiceless aspirated plosive (cf. Winter 1955: 549-553; Winter 1962: 554-562;
Kiimmel 2007: 371):

K® +t >kt >x9 > h9 > ut"

To model a trajectory for the development of clusters of *K® is harder, especially since there
is a single example we have to depend on. We assume that the plosive was first spirantized,
later debuccalized and then elided, and that the sibilant was afflicted by the ruki-law (a variant
could be sibilantization instead of debuccalization):

K® +5>x5>hi> 085/ K® + 5> x§> §§ > 0§

5.3.3 Development of the clusters labiovelar + t/s

A remarkable feature of Armenian (shared with Albanian) is that it partially distinguishes the
original plain velars and labiovelars, since IE labiovelars *k¥, g, g*"realize as Arm. &, ¢, j/Z
before *e, *i, but have the same outputs as IE plain velars in other positions (i.e. as &, k, g) (cf.
Stempel 1994; Job 1995; Beekes (2003: 177—-179); Schmitt (2007: 62—65, 78—79); Martirosyan
(2010: 711).

Unfortunately, we have no secure data for the development of clusters of *K“z, but since this
position is not the one in which the old distinction between plain and labiovelars could be
preserved, we can assume it was the same development as with the plain velars (see above).
Similarly, we have no secure data for the development of the IE clusters of *K*“s into Armenian.

Note: Beekes (2003: 201) assumes the outcome ¢, based on the analogue with clusters of Ks and sk® but gives no
examples to support his model.

5.3.4 Development of the clusters palatovelar + t/s
The development of clusters of palatovelar + t followed a similar trajectory as in other satom-
languages since their outcome is a sibilant + t. A remarkable feature, shared with the
development of dental series and contrary to the development of the (labio)velar and labial
series, is the lack of aspiration of the outcome.

The palatovelars are usually expected to be later palatal affricates (¢) in the later
development of satom-languages. Accepting that such an affricate was present in the position
before t- would lead us to the trajectory: *Kt > ¢t > st > st, assuming the loss of the plosive

segment of the affricate and later depalatalization.
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Here a problem arises within the affricativization trajectory: if this trajectory is applied
to the development of both of the central clusters, even the output for both clusters should be
similar in nature, since the affricates in both clusters have to undergo the essentially the same
developments (the assumed loss of the plosive segment of the palatovelar cluster has no
counterpart with the development of the dental cluster).

We assume as more probable the spirantization of the palatovelar before t-, later sibilantized
and depalatalized. However, we assume that the aspiration of the outcome was blocked by the
existence of the cluster fricative (either a sibilant or a spirant) + t, as it was blocked in the cases
of clusters of st and Tt:

K +t>¢t>t>st

Note: Beekes (2003: 201) assumes for cluster Kst the development: kst > kst > &3t > st.

Again, the development of a cluster with a sibilant is worse attested, though usually the
development *Ks > ¢ is accepted (cf. Olsen 1999: 965), though Godel (1975: 81) assumes a
neutralization of *Ks on *Ks. This development is not in accord with the attested development
of Ks, which results in 0s (see above).

A remarkable feature is that the outcome is the same as with the development of clusters
of *Ts, both resulting in ¢*. The trajectory is, again, hard to establish, but we propose

spirantization, followed by a transition to dental clusters and later affricatization and aspiration:
K+s>¢s>9s>¢

5.3.5 Development of the clusters dental + t/s
What can be taken for granted is that IE *Tt is realized in Armenian without the aspiration of
the right plosive, similarly to the outcome of IE *Kz and *st and unlike to outcomes of *Kt and
*Pt and that the development, unlike in all other IE languages, is not a cluster with a sibilant.
Even the earlier sibilantization of the dental plosive is impossible, considering that the cluster
st is preserved. The lack of aspiration of the right plosive excludes any chance of an earlier
preservation of the left dental (‘archaic’ or ‘re-archaized’ *Tt).

The traditional affricativization model is probably impossible: it would have the
trajectory: *Tt > t°t > tt > Ot, which is at odds with the assumed trajectory of the other central
series (the palatovelars, cf. above) and it does not explain the frequent approximant before the

suffixed t-, the lack of aspiration excludes the existence of the second plosive in a cluster at all.
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Gortzen (1998: 342—-343) assumes re-archaization to ¢ (as in Old Indo-Aryan) and later
simplification of a geminate (in contrast to the development of non-geminate: *# > Arm. ), but
there is no reason why assumed central geminates (without aspiration) should behave
differently from the peripheral geminates (with the aspiration).

Martirosyan (2010: 723) and Kim (2016: 154) assume *t > Arm. y after vowels as a
universal process (cf. also Kiimmel 2007: 371), hence this is independent from any Common
IE process otherwise attested in the whole IE area.

For these reasons we prefer, as we do with the development of the palatovelars, the
spirantization/lenition trajectory.

Winter (1962a: 261) assumes the trajectory: *Tt > 3 > 9t > ut!® ie. with a
spirantization of the right plosive, with later metathesis and lenition.

Our model is based, similarly to that of Winter, on assumed spirantization, but of the
left dental plosive, its later debuccalization and replacement of an approximant by a labial one.
In Armenian the cluster fricative + t is never subjected to aspiration (as we can see in the
development of clusters of *st and *K7); the y is a regular continuation of a plosive, not an

inserted vowel (cf. Gortzen 1998: 346), thus:

T+t>9t>ht>ut

The development of clusters of *Ts are harder to establish: we propose the spirantization of the
dental plosive, and that later the whole cluster became affricate and was aspirated (in other
words: the two fricative clusters became an aspirated affricate within the same process which

turned all reconstructed spirants into the affricates):

T+s>9s(?)>¢

Note: Martirosyan (2010: 719-720) documents a development of ¢C > sC. It is hard to establish how old this
process is, but if IE *7¢ had an outcome in PArm. *ct (according to the affrication trajectory), the outcome in
Armenian would be sz, which is not attested; hence the sibilantization of an affricate never affected clusters
originating from IE 7z, not being clusters of affricate + plosive. Olsen (2017: 431) assumes plosive + plosive>
0¢. On the other hand, Martirosyan (2010: 724) mentions the alternation -c ~ -wt (arac- ‘browse, graze’ ~ arawt
‘pastureland’ and two more highly questionable attested).

5.3.6 Development of the clusters of sibilant + t/s
A remarkable feature of the Armenian development is that though IE *t usually gives Arm. ¢°

(but neither in a word-initial before a consonant nor before/after a resonant or between vowels)

135 Since the only example Winter could depend on is from dt, he uses *dt; we generalize it here.
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it is realized as ¢ in the cluster sz, arising either from IE *st or from IE clusters (*Kt and *T7)
(Beekes 2003: 173).

The IE cluster *7s has a unique development, resulting in Armenian *:'*¢ Arm. or ‘back
(body part) < IE *Hjorsos (Hitt. arras, Gr. 6ppog, OHG ars; Meillet 1903: 19; Meillet 1936:
40; Beekes 2003: 196); Arm. t‘aramim, ¢ ‘arsamim ‘wither’ (OIA trsyati, Gr. tépcouar, L.
torrea, Goth. gabaursan; Meillet 1903: 19; Meillet 1936: 40; Beekes 2003: 196; Schmitt 2007:
72; Macak 2018: 1057). How much this process is related to the ruki-rule is questionable.
Martirosyan (2013: 89) takes ¢ ‘aramim vs ¢ ‘arsamim for a proof of the validity of Pedersen’s
Law in Pre-Armenian (especially for the alternation 7 ~ rs, but cf. already Meillet 1903: 19;
Meillet 1936: 40). Martirosyan (2010: 709-710) asserts that the ruki-rule was also applied to
clusters of *r/k + s, following Meillet (1903: 19; 1936: 40) again, though Godel (1975: 77)
limits the ruki-rule to cluster *rs. Macak assumes the ruki-rule after *r/k/k 2018: 1057—1058).

S+t>st

As far as we can judge from poorly attested examples, the trajectory of the development of

two-sibilant clusters is straightforward: the geminate is simplified:

S+s5>0s

Klingenschmitt (1982: 287) assumes the trajectory Ss > ¢ (i.e. the dissimilation of the left
fricative, similar to OIA a-vas-sam > avatsam, followed by an aspiration). This marker was

later used as a marker of the aorist.

If we accept the existence of PArm. s resulting from Pedersen’s Law, the possible (and purely
speculative) trajectory would be similar to that of st/ss-clusters and the reader could simply

derive them.

5.4 Conclusion and final remarks

The modelling of possible trajectories of the development of the Indo-European clusters of our
interest into Armenian faces many complications given by the complex changes affecting
Armenian phonology in general, hence it will necessarily be very sketchy and with many

undisclosed variables inside the ‘black box’.

136 Tt should be noted that the same process affected the cluster *sr: Arm. & ‘er, gen. sg. to k ‘oyr “sister” < IE
*syesrés; jein “hand” < IE *g"ésrm etc., cf. Schmitt 2007: 72).
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We can postulate the following main points of the development of clusters of IE plosive
+ t into Armenian:

The oldest development is that of the dental series, as it is present in the all other
branches of IE languages (with a virtual exception of OlA), resulting either in st (Iranian, Balto-
Slavic, etc.) or ss (Italic, Germanic, Celtic). Neither of outcomes fits for Armenian (as much as
we can depend on poorly attested examples) since if the outcome were at some point of
development *st, such a cluster would be preserved as clusters of IE *st are, attested as Arm. st
(but cf. *IE Tt > Arm. ut); similarly, the outcome ss (including that from IE *Ts) would merge
with the outcome of IE *ss, which is not valid, since IE *ss > Arm. 0s but IE *Tt > Arm. ut.

We can securely conclude that there was no sibilant as an intermediate stage in the
Armenian development of the IE cluster *Tt (cf. the development of IE cluster Kz, which results
in a sibilant + plosive). Another remarkable feature of the Armenian development of the central
series is that the right plosive is not aspirated, unlike all clusters of the peripheral plosive + t.

The proposed trajectory assumes that all clusters of fricative + t (of any origin) were not
subjected to the shift voiceless plosive > (voiceless spirant >) voiceless aspirate (in the
intermediate fricative stage cf. Pisani 1951: 68—71; Winter 1954: 200; Winter 1955: 7;
Kortlandt 1980: 28; Kim 2016: 157-159). However the spirant was later debuccalized.

The second oldest development is that of palatovelar clusters, as in other satom-
languages. As in the case of IE clusters of *Tt and *st, the left plosive was not (first spirantized
and later) aspirated, and the original palatovelar was, similarly to other satam-languages,
sibilantized. The model trajectory requires a spirant intermediate stage and assumes that all
clusters of spirant + t were not subjected to the shift of IE voiceless plosives to (spirants and
later) aspirates.

The (labio)velars and labials clusters were not spirantized at the moment of the shift;
hence the right t was (spirantized and later) aspirated to Arm ¢°. However, the loss of the right
plosive could be attributed to spirantization, probably happening at the same time as that of the
right plosive (Kt > x3, Pt > ¢9). The left spirants were later debuccalized to u in word-internal
clusters; the first spirant was elided in word-initials: #x/%/C- > #0C-, and here we can assume
an intermediate stage with a debuccalization. The process is similar to debuccalization of *s
before resonants (cf. Arm. now ‘daughter in law’ <IE *snusds; Arm. k ‘oyr ‘sister’ <IE *suésor;
Arm. gen.-dat. sg. hawr ‘father’ < IE *patrds). The loss of a plosive before any consonant is a
standard and universal development in Armenian (cf. Kortlandt 1980: 29; Schmitt 2007: 56—
65; Martirosyan 2010: 723; Kim 2016: 154).

138



The trajectories of clusters of IE plosive + s are even harder to reconstruct. We can surely
presume that it was parallel to the development of clusters of plosive + t; however, we should
keep in mind that data are usually even worse attested.

The oldest stratum was the development of the cluster *Ts (as with Tt), resulting in ¢,
merging it with that of the IE cluster *Ks. We assume in both cases the spirantization of plosives
and later the merging of both clusters (via 9s?) and their later affrication and aspiration at once.

The spirantization of both peripheral series was a later process, but in this case, both
spirants were later elided, either through debuccalization or through sibilantization and later
simplification.

The IE cluster st is fully preserved (as are all clusters of s + plosive), the IE cluster ss is

simplified due to elision.
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6 The development of the two-obstruent clusters from Indo-European into

Albanian

6.0 Albanian language

Albanian is a satam-language, forming an independent branch within the Indo-European family, related usually to
Illyrian or Thracian/Dacian languages (cf. Pedersen 1900b; for an overview of the debate see Jokl 1963;
Kodderitzsch 1991; Matzinger 2009; Matzinger 2012). The relationship of Albanian to Armenian shows traces if
not of a common descent (‘Proto-Albano-Armenian’), then at least of strong parallelism in their development (cf.
Kortlandt 1980b; Kortlandt 1986). How much this assumed ‘closeness’ of both IE branches is present in the
development of the clusters of obstruent + *t/s will be demonstrated below.

6.1 Albanian and Indo-European
The development of Albanian from Indo-European is a trajectory with stages: Indo-European
> Pre-Proto-Albanian (PPAIb.; before contact with Latin) > Proto-Albanian (PAIb.; affected by
contact with Latin and Early Slavic) > OIld Albanian (OAlb.; after the Tosk—Geg split) >
Modern Albanian (Alb.; since 19" century) (cf. Hock 2005'37; Rusakov 2017: 539-560;
Schumacher 2006: 23, 85-86; de Vaan 2018: 1732-1733).

The typical features separating the Albanian obstruent system from that of Indo-
European are:

i. merging of voiced and voiced aspirated plosives;

ii. merging of old labiovelars and plain velars!3® and the existence of palatovelars;
iii. palatalization of velars;

iv. a probable split of IE *s**° according to Pedersen’s Law (the ruki-rule).

The first feature is shared with Iranian, Balto-Slavic and Celtic, the second and fourth with all
the satom-languages, the third has its reflexes in the Indo-Iranian and Slavic, but hardly could
be a result of a single process. More probably we face parallel processes on similar grounds;
the existence of Pedersen’s sibilant *§ in Albanian is questionable, though the feature is

common within the satom-area.

137 Hock uses the set of terms: Urindogermanisch, Vorlateinisches Voruralbanisch, Vorslavisches Voruralbanisch,
Uralbanisch, (Albanisch), since he points out the influence of various adstrates on the development of Albanian
phonology.

138 1t seems that old plain velars and labiovelars merged everywhere except before front vowel — Albanian hence
uniquely preserving the IE triad palatovelar — plain velar — labiovelar, cf. Pedersen (1900a: 305-307); Jokl
(1937); Kortlandt (1980: 246).

139 Later, the IE *s underwent palatalization to *§ as a default development, hence the effects of the ruki-rule, if
there were any at all, are indistinguishable (cf. Jokl 1963: 127; Kortlandt 1987; Demiraj 1997: 56; Kortlandt
1998; Schumacher 2013: 258-265, de Vaan 2018: 1746). However, Orel (2000: 61-62) assumes that the
regular development was IE *s > Alb. y <gj> and assumes the ruki-rule after i, u (examples dash “ram” <
PPAIb. *dausa < IE *d"oyso-; lesh “wool” < PPAIb. *[aisa).
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The development of given obstruents is far from being straightforward, and has to be
reconstructed with great carefulness and with a lot of dark spots and trajectories not always
unarguably established. Mann (1952); Kortlandt (1998); Demiraj (1997: 56-58, 61-97), Orél
(1998: xvii—xxii), Orél (2000: 60—101), Hock (2005); Schumacher (2006: 68-73, 77-79, 87—
92; 2013: 233-244, 258-264); Rusakov (2017: 569-570) and de VVaan (2018: 1745-1746) give

variously detailed overviews of the developments of obstruents, covering the main tendencies.

Note: The Albanian etymologies are often insecure, since many details of the etymologies and developments are
only partially described. Such questionable examples, without the wider support of other research, will be listed
in square brackets.

6.2 Albanian clusters and their IE origins

Since Albanian morphology is a result of deep structural changes (cf. the development of
Albanian morphology in Camaj 1966; the historical morphology of Albanian in Demiraj 1993;
or specifically of the Albanian verbal system in Schumacher/Matzinger 2013: 25-198), we
cannot use productive examples on the formation of the clusters of our interest and we are
forced to use exclusively the etymological data, with all disadvantages and difficulties such
source has.

Note: Since Albanian does not show any traces of the operability of the Bartholomae’s Law, all clusters formed

with a right voiceless obstruent are also voiceless in their respective output. More to that, the clusters are often
simplified in the development.

6.2.1 The clusters labial + t/s

A remarkable feature of the Albanian development is the labial plosive + t-, results in Ot (a
development shared with the development of the plain velar and labiovelar plosives). The
output of the IE cluster of *Ps is, as far we can judge, /3, though f (as we can see in examples)

was proposed as another output:

P+t = Alb. Ot:
shtaté ‘seven’ (< *s(e)taté < IE *septm-ta-; cf. OlIA sapta-, L. septem; cf. Meyer 1891.:
415; Pokorny IEW: 909; Kortlandt 1988: 221; Hamp 1992: 914; Demiraj 1997: 370;
Orél 1998: 436, Blazek 1999: 248; Schumacher 2013: 56);

P +s=Alb. fs:
fshij ‘wipe, clean’ < *b"si(H)-io- (< IE *b"si(H)-;o-; cf. OIA psati ‘devour’, Gr. yéo ‘rub
smooth’, OHG bes(a)mo ‘brush, wipe’; cf. Mann 1952: 40; Pokorny IEW: 145-146;
Demiraj 1997: 66, 173; LIV?: 82)40;

140 But Orel (2000: 104, 414) considers it as a borrowing (Lat. exigere) + a labial prefix (on such prefixes see Mann
1952: 40)
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P +s= Alb. Of (?):
[afér ‘near’ < PPAIDb. *apsera (contamination of *aps-, a variant of IE *apo-, cf. Orél 1998: 1-2; Orél 2000:
9), but this etymology is not widely accepted, for other etymologies cf. Meyer (1891: 3); Jokl (1923:
271); Demiraj 1997: 70-71);]

6.2.2 The clusters plain velar and labiovelar + t/s

The ancient IE clusters of *Kt and *K*t are both realized in Albanian as Ot, i.e., the velar plosive
is totally elided. This process has an exact analogy with the development of the labial plosives
(and in some sense even with dental clusters). Similarly, the cluster of *Ks, which is rarely

attested, develops with the same output as the cluster of *K¥s, both resulting in Os:

K+t =Alb. Ot:

buté ‘soft, smooth’ (< IE *bMeug"-to- (?); cf. OHG biugan ‘bend’ ; cf. Pedersen 1900b:
341; Pokorny IEW: 152—153; Demiraj 1997: 114; Orél 1998: 43; Orél 2000: 101;
LIV?: 84-85);

fleté “wing, leaf’(< PPAIb. *awa-lekta- < IE *Vlek-; cf. Lith. lekizi fly’; cf. Pokorny IEW:
673; Orél 1998: 100; Orél 2000: 101; LIV?: 411)*;

gjaté, glaté ‘long’ < PPAIb. *dlata- < IE *dlpg"-to-; cf. L. longus ‘long’, Goth. lag
‘long’,OCS dlvgw ‘long’; cf. Pedersen 1900a: 308; Pokorny IEW: 197; Demiraj 1997:
184—185; Orél 1998: 130; Orél 2000: 101)

K* +t = Alb. Ot:
naté ‘night’ (< IE *nokti; cf. OlIA naktam ‘at night’, Goth. nahts ‘night’; cf. Meyer 1891:
298; Mann 1952: 35; Pokorny IEW: 762—763; Hamp 1961c; Demiraj 1997: 283-284;
Orél 1998: 282-283; Orél 2000: 101; LIVZ: 449; NIL: 513-515; Schumacher 2013:
243);

Note: The possible output could also be Os in pesé ‘five’ if derived from *penk¢-ti (Meyer 1891: 329), but this
could be directly from *penk¥e-as/om (cf. Pedersen 1900a: 307; Jokl 1937: 157-158; Orél 1998: 316). The
‘mixed’” form of both variants is another variant, proposed by (Huld 1984: 102—103; cf. Demiraj 1997: 315—
316; Blazek 1999: 221). We prefer that pesé is a direct result of an antevocalic form of this numeral.

K+ s=Alb. 0s:
[shesh ‘plain, plane, flatness, square’ < IE *ksesio- (Mann 1952: 40)];142

K* +s = Alb. 0s:
shoh “see, show” either (< PPAIb. *(V)kse-(sk)- < IE *Hs(e)k!-s-; cf. OIA tksate ‘see’, Gr.
docopon ‘see (in spirit)’; cf. Pokorny IEW: 775-777; Demiraj 1997: 57; LIV 297)
or (< PPAIb. *saskska, < IE *\sek¥-: OIA sdcate ‘follow’, Gr. &mopan “follow’, L.
sequor ‘follow’, Goth. sailvan ‘see’; cf. Meyer 1892: 411-412; Pokorny IEW: 896—
897; Orél 1998: 100, 148, 184; Or&l 2000: 425-426'4; LIV?: 552); 144
[shore ‘rash of the skin, eruption’ < IE *k*séros (Mann 1952: 40)];

141 But Meyer (1891: 108) considers it to be from It. foglietta.

142 But Orel (1998: 412) considers it a borrowing from L. sessus “seat”, following in this Meyer (1891: 402).

143 Orel reconstructs PPAIb. *sdksa- with a dissimilation of sibilants, otherwise to the same root as Demiraj (l.c.)
144 However, both reconstructions lead towards the cluster of a labiovelar and s-.
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[shale “pair of trousers, saddle’ < IE *k¥salis (Mann 1952: 40)1%°];

6.2.3 The clusters palatovelar + t/s

IE clusters of Kt and Ks are realized in Albanian as Ot and 0s, similarly to all velar clusters,
unlike prevailing tendencies in the satom-languages, where the outputs of palatovelars are
usually different from the outputs of the plain- and labiovelars:

K +t = Alb. Ot:
teté ‘eight’ (< *okto+ta;, < |E *okta; cf. Gr. oxtd, Goth. ahtau ‘eight’; cf. Meyer 1891:
428; Mann 1952: 34; Pokorny IEW: 775; Hamp 1992: 915-916; Demiraj 1997: 385;
Blazek 1999: 266; Orél 1998: 453; Orél 2000: 64, 101);
drité £. pl. “light, lustre, pupil of an eye’ (< *driktd;, < |E *derk-to- ; OIA darsam ‘seeL,
Gr. dépropar ‘see’; cf. Meyer 1891: 74; Pokorny IEW: 213; Demiraj 1997: 145; Orél
1998: 75; Orél 2000: 101; LIVZ: 122-123; Schumacher 2013: 243);

K +s = Alb. 03:
the intensive prefix sh- (< IE *Hieg"s-; cf. L. ex- ‘out, from’, Olr. ess- ‘out’, Gr. §& ‘from’,
OCS iz ‘out’; cf. Pokorny IEW: 292-293; Demiraj 1997: 57);

Note: Schumacher (2018: 238) assumes the development of I1E K:S‘ > Alb. 9, without a specification of a trajectory,
but this model also is based just on a single example (IE *deksaH, > Alb. djathié).

Note: IE cluster *Ks, has a different output realized as Alb. 09:

Kst = Alb. 09:

gjashté ‘six’ (< PPAIb. *Sesta < |E *seks-ti-; cf. OIA sasthd- ‘sixth’, L. sextus, sestus ‘sixth’’; cf. Meyer
1891: 138; Pokorny IEW: 1044; Kortlandt 1988: 221; Hamp 1992: 913; Demiraj 1997: 184; Orél 1998:
130; Blazek 1999: 236; Orél 2000: 101, 248; Schumacher 2013: 238);

djathté, djathé ‘right’ (< PPAIb. *detsa < |E *deks-t-; cf. L. dexter ‘right’; cf. Meyer 1891: 69; Pokorny
IEW: 190-191; Demiraj 1997: 58, 137-138; Orél 1998: 67-68; Orél 2000: 64, 100; Schumacher 2013:
238);146

Jjashté ‘out’ (< PPAIb. *eksta < IE *eghs-to; cf. L. extra; cf. Mann 1952: 40; Pokorny IEW: 292-293;
Demiraj 1997: 42; Orél 1998: 158);

6.2.4 The clusters dental + t/s
As far as we can judge from scarce data, the regular output of IE cluster *Tt is Os in Albanian,

the output of IE cluster *Ts is Albanian 0s:

T+t=Alb. Os:
besé ‘pledge, truce, trust’ (cf. bind ‘convice’; < PPAIb. *baitsa; < IE *b"ejd"-to-147; cf.
Gr. neibw ‘persuade’, L. fido ‘trust’; cf. Pedersen 1900a: 308; Mann 1952: 34; Pokorny

145 But Orel (1998: 407; 2000: 26) considers it a borrowing of L. sella “saddle, seat”, cf. also Meyer (1892: 398)
and Demiraj (1997: 118). )
146 Kortlandt (1998: 36) reconstructs *deks-no-, the loss of -s- attributed to following -n-.

147 But Meyer (1891: 93) etymologizes from IE */end"-ti, similarly Pedersen (1900a: 308), which was rejected
by Hamp (1961b). However, the solution of the clusters is the same.
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IEW: 117; Hamp 1961a; Demiraj 1997: 96-97; Orél 1998: 22; Oré&l 2000: 101; LIV
71-72; NIL 12—13; Schumacher 2013: 244);

0Geg. pasé ‘have’*® (< PPAIb. pat-ta- < IE *pot-t6-; cf. OIA pdtyate ‘rule’, L. potior
‘become master’; cf. Pedersen 1900a: 308; Pokorny IEW: 842; de Vaan 2008: 484—
485; Schumacher 2013: 244);14°

Note: Johannson (1903: 268 and 1906: 115) assumes IE *Tt > Alb. sz bisht ‘tail’ < *bhid-t-; bushtér ‘female dog’
< *bhid-#T; gisht ‘finger’ < *g"/t-t- (cf. Jokl 1923: 261; Demiraj 1997: 103-104, 178; Orél 2000: 27, 43, 117~
118 for alternative etymologies).'*®° It should be noted that such an output is possible (since IE *st > Alb. s,
but valid only if IE *Tt is merged with *st, which is not the case).

T + s = Alb. 08:
[lashé, lashté ‘old, early, premature’ (either < PPAIb */adsa; < |IE *IHuds-m; cf. Demiraj
1997: 57; or < PPAIb *lausa; < IE *leud"-s-; cf. Orél 1998: 214-215);]
pérposh ‘below, underneath’ (< IE *-péd-su; cf. Pedersen 1900a: 290; Jokl 1937: 32-33;
Demiraj 1997: 329-330; Orél 1998: 322, 340) ;

The IE cluster *d"st is realized as Alb. 09, similarly to the cluster *Kst (see above):

d"st = Alb. 09:
ethe ‘fever’ (< IE *aidhstis; cf. OlA ésati ‘burn, Gr. ebw ‘singe’, 0ifdg ‘burnt’; cf. Mann 1952: 40; Pokorny
IEW: 348; Demiraj 1997: 168-169; Orél 1998: 91; LIV?: 245);

6.2.5 The clusters sibilant + t/s

All clusters of IE sibilant + t are realized regularly as st in all positions, including the clusters
possibly affected by Pedersen’s Law (the ruki-rule), therefore we can assume the merging of
IE s with *s (cf. Huld 1984: 147-148; Demiraj 1997: 56; Matzinger 2006: 77; Kiimmel 2007:
372):

S +t=Alb. st:

shteg “path, road’ (< IE *Vsteig"-; cf. OIA stighnéti ‘climb’, Gr. oteiyw ‘walk’; cf. Meyer
1891: 415; Pokorny IEW: 1017-1018; Kortlandt 1988: 221; Demiraj 1997: 371-372;
Orél 1998: 437; Orél 2000: 96; LIV?: 593-594: NIL 660—661; Schumacher 2013: 260;
Rusakov 2017: 571);

shton ‘add’ (< IE *st-né-H.-; cf. Arm. stanam ‘arise’, OCS stang ‘step’; cf. Pokorny IEW:
1004-1006; Demiraj 1997: 378; Orél 1998: 440; LIVZ 590-591; NIL 637-659;
Schumacher/Matzinger 2013: 998);

éshté ‘be’ (< IE *es-t; cf. OIA asti, L. est; cf. Pokorny IEW: 241; Demiraj 1997: 207—
208; Orél 2000: 156; LIVZ: 241-242; Schumacher/Matzinger 2013: 972-973);

asht ‘bone’ (< IE *Host(i)-; cf. OIA dsthi ‘bone’, L. 0ss ‘bone’; cf. Meyer 1891: 19;
Mann 1952: 39; Pokorny IEW: 783; Kortlandt 1988: 221; Demiraj 1997: 82—83; Orél
1998: 11; Orél 2000: 96; Schumacher 2013: 260);

148 A suppletive participle of ka “have”, 3" sg. ao. (cf. Schumacher 2013: I.c.).

149 But Demiraj (1997: 313-314) is very sceptical about this explanation.

150 For simplicity, Johannson’s examples are present here in the modern Albanian orthography, not in the
orthography he actually used.
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The output of IE cluster of two sibilants *Ss is realized by a single palatal sibilant, including

the possible clusters arising according to the Pedersen’s law:

S +s=Alb. 0s:
kush ‘who’ (< PPAIb. *kussa < IE *k¥6s so; cf. Pokorny IEW: 694-648; Schumacher
2013: 264)'°L;
thoshe ‘say’ (< IE *keH1S-si; cf. OAv. sisa ‘show’; cf. Pokorny IEW: 533; Demiraj 1997:
57, 399-400; Orél 1998: 480; LIVZ 318-319);
6.2.6 The overview of the Albanian development
The outputs of the Albanian development listed here are limited to the ‘secure’ ones; the variant
outputs are entirely omitted here. The Albanian outputs of IE phonemes are listed here, for

simplicity as archiphonemes.

IE Albanian t- S-
-k¥/g¥/gs" K152 ot 0s
-k/g/g" -K Ot 05
k/glg" -0 Ot 0553
-t/d/d" -T 0s 035
-p/b/b" -P Ot §1o4
-1 -8 St 035

6.3 Trajectories of the development
There are at least two remarkable features of the development of IE clusters of plosive + t:

i. all clusters of plosive + t (except those with dentals) are realized as Ot, even those with original
IE palatovelars, a feature unknown in any other satom-languages;

ii. dental clusters of *Tt are realized as Os — it is clear that this output is not from the intermediate
*st, since original IE *st has the Albanian output sz, i.e., the Pre-Albanian never merged
outputs of the IE *77 and *s¢, as Iranian, Baltic and Slavic. More than that, since the output
of the IE cluster of *ss is 05 in Albanian (at least if we can judge from scarce data), it is
impossible to assume a merging of the outputs of IE *77 with those of *ss, attested in Italic
and Celtic (this process is also otherwise unknown in the satam-languages).

On the contrary, the development of clusters of plosive + s is very simple: the Albanian output

is always 05, except with IE *Ps (a single example has an output /5, but this could be a result of

151 But Orel (2000: 207) assumes this to be from *k*u-so, and the reduced form of the first root is also assumed by
Demiraj (1997: 228).

152 The primary output is *K (a plain velar), the secondary is *S (due to palatalization before *e/i/), cf. Schumacher
2013: 241. Since we deal with the original labiovelar in the positions before t/s only, the difference of both
outputs is irrelevant.

153 Schumacher (2013: 238) brings another output 3.

134 We will return below to the output f seen in afér “near” < PPAIlb. *apsera brought by Orel (1998: 1-2; Orel

2000 95).

155 Including *5 according to Pedersen’s Law.
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the development of clusters in a word-initial; we have no secure data for the development of

world-internal clusters of *Ps).

6.3.1 The development of the IE clusters of labial plosive + t/s

The clusters resulting from IE labial + t are realized according to the pattern: P + t > Ot,
similarly to all velar clusters (see below). The trajectory we propose assumes a spirantization®°®
of the labial, a debuccalization and later simplification (cf. Huld 1984: 142, 148; Oré&l 2000:
35-36; Kiimmel 2007: 372):

P+t>pt>oet>ht>0t

Note: Schumacher (2013) does not propose his own trajectory for the development of this cluster, but we can
model his trajectories for labials as follows, with a gemination inserted between a debuccalization stage and a
simplification stage: Pt > ¢t > xt > tt > Ot.

The ‘double output’ of the IE cluster *Ps either as Albanian f3 or just f. In our opinion, the
‘regular’ output is just f3-, at least in the word-initial (there are no secure data for the word-
internal position). The trajectory we model (with a high degree of uncertainty) as:

#P + 5> #os > #fs > #f§17
(P +s>@s>hs>0s > 08) (?)

The output f, seen by Orél in afér ‘near’ (< PPAIb. *apsera; Orél 1998: 1-2; Orél 2000: 95)
should be probably rejected (for other etymologies cf. Meyer (1891: 3); Jokl (1923: 271);
Demiraj 1997: 70-71), being a result of a shift of *ps to PPAlb. *sp (if related to Orél’s
*apsera), since *sp was realized as 0f, at least in a world-initial (Schumacher 2013: 233, 260
brings word-initial examples: faré ‘seed, breed’ < PPAlb. *p"arda < IE *spordH:; fier ‘fern’ <
PPAIb. *p"era < IE *(s)perHom; there are attested no secure examples on intervocalic *sp (cf.
Huld 1984: 149; Orél 2000: 95; Matzinger 2006: 78; Matzinger 2007: 78, 88; Kiimmel 2007:
372).

The trajectory we dare to propose is based on metathesis, spirantization and

debuccalization and simplification (cf. Huld 1984: 142; Orél 2000: 36; Kiimmel 2007: 372):

P +s>ps— sp>hf>0f

16 Here, we prefer a bilabial spirant ¢ instead of a labiodental f.
157 Matzinger (2007: 78, 88) proposes the trajectory of the IE inverse cluster *sp as: sp > k¢ > 0f, which could
serve as an analogy for the development of IE *Ps.
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Note: For the development of the cluster of sp Schumacher (2013: 233) gives a slightly different trajectory
(exclusively for the word-initial cluster!); assuming aspiration before a spirantization of a plosive, we modify
it for cluster of ps by adding the metathesis stage: Ps > sp > hp > ph > p" > 0f.

6.3.2 The development of the IE clusters of velar plosive + t/s
In the original IE clusters of velar + t, as in all clusters of plosive + t (except dental + t), the
left plosive is lost: *K + t > Ot.

The trajectory we dare to propose has the following stages: spirantization of a velar,
debuccalization of the spirant, simplification due to elision of h (cf. Huld 1984: 142, 148; Orél
2000: 35-36; Kiimmel 2007: 372):

K+ t>kt>xt>ht>0t

Note: Schumacher (2013: 243) proposes a trajectory (for both plain and labiovelars): Kt > xt > tt > Ot, i.e, with a
gemination instead of debuccalization.

The trajectory of the cluster *Ks is similar in its main features; the sibilant is later palatalized
(cf. Huld 1984: 142; Orél 2000: 36; Kiimmel 2007: 372):

K +s>Kks>xs>hs>0s> 08§
Note: If Pedersen’s rule were valid for Pre-Proto-Albanian, the trajectory would be: Ks > k§ > hs > 05.

6.3.3 The development of the IE clusters of labiovelar plosive + t/s

For the IE clusters of *K“t/K¥s, we assume the loss of labial markers before an obstruent,
similarly to the development of Latin clusters with a labiovelar. For this reason, we can also
surely assume the full merging of clusters of *K*t with *Kt and of *K¥s with *Ks. The
trajectories of development of clusters of *K¥t and *K¥s are hence essentially the same as for

clusters of *Kt and *Ks, described above:
K® +t>kt>xt>ht>0t
Note: For the trajectory proposed by Schumacher (2013: 243) see above.
A remarkable feature is that Pre-Albanian seems to preserve the old neutralization of a
palatovelar before a sibilant, otherwise known from OlA:

K® + s> ks> xs > hs > 0s > 0§

Note: As said above, in the case of the validity of the ruki-rule for Proto-Albanian, the development would be: K¥s
> kS > hs > 05.
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6.3.4 The development of the IE clusters of palatovelar plosive + t/s

As in preceding cases, the original IE palatovelar is lost before t-: *K¢ + ¢ > 0t. This output is
remarkable in the context of all satam-languages since it indicates that Proto-Albanian had no
merging of the original IE cluster of *Kz with the cluster of sibilant + t since cluster of sibilant
+ tis realized in Albanian as sz. Since we have no signs of a loss of any sibilant (original or
secondary) before t-, we have to accept that Proto-Albanian never had a sibilant from an original
palatovelar (or dental, as we will see below) before t-.

A palatal affricate as an intermediate stage is usually reconstructed for the trajectory
from IE palatovelars to sibilants in given satam-languages. A similar affricate is assumed for
the development of the cluster of *Kt into Albanian by Schumacher (2013: 243); the trajectory
he reconstructs is: Kz > ¢t > ¢t > tt > 0Ot i.e, with affrication, depalatalization, gemination and
elision.

Our spirantization model is slightly different, assuming the spirantization of a
palatovelar before a plosive, its depalatalization, debuccalization and elision:

K +t>¢t>xt>ht>0t

Note: An alternative model, assuming the depalatalization of a palatovelar as the earlier phase (K¢ > xt > ht > 0t),
is possible, but unknown (in contrast to a position before s-) from other sazom-languages.

The trajectory of the development of the cluster of palatovelar + s could be analogically

modelled as a sequence of a spirantization, depalatalization, debuccalization and simplification:

K +5>¢s > xs > hs > 0§

Note: An alternative model, assuming the depalatalization of a palatovelar as the earlier phase (Ks > xs > hs > 0s
> %), is also possible, since it has a parallel in the development of Old Indo-Aryan, where the cluster of Ks is
preserved as £s.

Note: Again, as with (labio)velars, if Pre-Albanian was affected by ruki-rule, the development would be: Ks > ks
> x§ >hs > 05.

Note: Schumacher (2007: 79; 2013: 238) proposes a trajectory: Kts > st > §t. for the cluster of Kst He even
assumes the development of Ks > Alb. 9, without a specification of a trajectory, but this model is based on a
single example (IE *deksaH, > Alb. djathlé). Demiraj (1997: 58) limits this output to word-final only (cf. Orél
2000: 96).

6.3.5 The development of the IE clusters of dental plosive + t/s
The development of IE clusters of *Tt and *Ts are rightly considered the oldest layer of all the

processes concerning clusters of plosive + t/s since it is shared with all Indo-European
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branches.’®® It was Pedersen (1900a: 308; cf. also Jokl 1923: 261-262; Hamp 1961a: 252;
Kodderitzsch 1991) who proved that the output of the IE *Tt in Albanian is 0s.

Note: On the contrary, we have to reject Johannson’s opinion that IE *Tt > Alb. 5z, though phonetically plausible!®®
(Johannson 1903: 268 and 1906: 115; cf. esp. Jokl 1923: 261).

To model the trajectory we have to deal with many sub-questions, especially because of the fact
that the IE dental clusters of *Tt are realized as 0s, an output which cannot be a result of the
intermediate (Johannson’s model) *s¢, since original IE *s¢ has the Albanian output sz. We can
thus be sure that the Pre-Albanian never merged outputs of 77 and sz (cf. Gortzen 1998: 372),
as Iranian, Baltic and Slavic did. What is more, since the output of the IE cluster *ss is 0§ in
Albanian (at least if we can judge from scarce data), it is impossible to assume a merging of the
outputs of IE *7¢ with *ss, attested in Italic and Celtic. Hence both outputs known from the
development of IE languages (outside of Indo-Aryan) are impossible as intermediate stages in
the Albanian development, which makes Albanian development unique.

Though both the input and the output are clear, the details of the trajectory stay foggy*®°
with many details unknown. We can be sure that the output Os is later than the palatalization of
old IE *s to Alb. §, which could otherwise affect this sibilant, being older than the palatalization
process, hence the output is later than the palatalization.

Traditionally, the first step of the whole process of development of the cluster of 77 in
Indo-European is considered the affrication of the left dental plosive; this idea was brought up
first by Krauter (1877: 88) and popularized by Brugmann (1880: 140—142 and used since). We
dare to propose the model, assuming as a second step the affrication of the whole cluster and
its later simplification and the merging of the outputs of the cluster of *# (which results in c;
Kodderitzsch 1991: 121; Schumacher 2013: 234-235). The very sketchy trajectory we dare to

propose is then:

T+t>tt>t55>0t5>0s

Note: This trajectory does not seem very probably, if we accept that Alb. ethe ‘fever is related to L. aestus ‘heat’
and derived from IE *aid"-sti- and Alb. drithé ‘fever related to L. hordeum ‘barley’ < IE *grid"-st- (Mann
1952: 40; Demiraj 1997:145-146, 168—169; Orél 1998: 75, 91; Gortzen 1998: 372—-378). In this case * Tt would
give Alb. 9, not the otherwise attested 0s. The development could not be related to Bartholomae’s Law, since
in such case the voicedness would be preserved as it is in other Albanian developments. If given etymologies
are correct, they entirely exclude the affricate trajectory for the Albanian development.

158 Indo-Aryan being a false exception since re-archaized later (c.f. the chapter on Aryan development of the
present study.).

159 “Johannson’s trajectory” would be easier to model as the affrication/sibilantization/palatalization trajectory:
Tt > t° > st > §¢, similar to those of Baltic, Slavic and Iranian.

160 As has Schumacher (2013: 244) noted: “die Zwischenstufen bleiben unklar.”
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If we try to sketch a spirantization/lenition trajectory within the similar lines as de Saussure
(1877); Cocchia (1883: 16-58) (both for Italic) and Bartholomae (1895: 16; for Iranian), we
replace propose a spirant stage instead of the affricate; if we accept this for the development of
Albanian, the trajectory could be modelled as a sequence of the subsequent spirantization of
both dentals, followed by the later dissimilation on an affricate, which finally lost its plosive

segment:

T+t>9t>9393>0t°>0s

Both trajectories are within the wider fricativization trajectory. It should be noted that the
sibilant outcome is late, since it is not a subject of the palatalization of the sibilant. We can in
both cases reject the possibility that IE *7¢ ever was realized as ss (as in Italic, Celtic and
Germanic), since IE *ss is realized as Albanian 0s (see below).

In stark contrast with the cluster of *7¢, the development of the cluster of *7’s seems to be

very simple, we propose the model trajectory, assuming the affrication of the dental plosive:

T+s>t>ss>0s> 0§

The alternative model, based on the spirantization in the first phase, is otherwise similar to the
preceding one, again, both trajectories are within the frame of the wide fricativization trajectory.
The fricativization model is simpler, since sibilantization of a fricative is a more probably

process than de-occlusivization of an affricate, hence more probable:
T+s>9s>ss>0s> 08

6.3.6 The development of the IE clusters of sibilant + t/s

Clusters of original IE sibilant + t are regularly realized as sz. Since Alb. § is an output of the
all IE sibilants (cf. Kortlandt 1987; Demiraj 1997: 56; Kortlandt 1998; Orél 2000: 96;
Schumacher 2013: 258-265, de Vaan 2018: 1746), we are not able to resolve whether Proto-
Albanian ever was subjected to Pedersen’s Law. The cases assumed to be originally affected
by the ruki-rule could be those following (according to Orél 2000: 62): dash ‘ram’ < PPAIlb.
*dausa < IE *d"ouso-; lesh ‘wool’ < PPAIb. */ajsa, etc. However, Orél is probably mistaken in

his premise that a regular development of IE *s with an Albanian output is a palatal affricate 7
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(<gi>)'¢!, since this output is limited to the word-initial position before an accented vowel (cf.

Demiraj 1997: 56; Schumacher 2007: 77-79, 87-88, 92; Schumacher 2013: 258-260).

The trajectory of the IE clusters of *st is then straightforward and simple, with just a

palatalization of a sibilant (Matzinger 2006: 78; Matzinger 2007: 78):

S+t>st>st

The development of the IE cluster of *Ss could be reconstructed as a simple trajectory of
simplification and palatalization:

S+s>s55>0s>08
Note: If the palatalization happened earlier than the gemination, the trajectory would be: Ss > §§ > 05.

6.4 Conclusion and final remarks

A remarkable feature of the development of the Indo-European clusters of plosive + t into
Albanian is that all such clusters, with the exception of the IE *Tt, have an output Ot. The
development of dental series hence had to be dealt with separately, on a different trajectory,
that those of other series. From this we can deduce that even the cluster of palatovelar + t had
a similar development as the peripheral series, unlike to the situation of the same series in other
satom-Series.

The development of the cluster of dental + t/s underwent a fricativization trajectory,
either within an affricativization or spirantization frame.

For the development of the IE cluster of *K+#/s, we can also model either an
affricativization or a fricativization trajectory, but the second seems to be more probable.
However, the most atypical feature is depalatalization of the original palatovelar, either older
of the plain velar plosive (which would be the unique feature in the development of the satom-
languages) or later of the spirant.

The development of the peripheral series follows the general lines of spirantization as
the first step, followed by the debuccalization and later elision of the former plosive (except of
the cluster of f3).

Note: An alternative possibility could be gemination, with the trajectory for velars: Kt >tt > Ot, for labials: Pt >tt
> O, for palatovelars: Kz >tt > Ot. Such a trajectory could be even possible for the dental series: Tt >£¢ > £
> ss > 0s.

161 This output merged with an output of #i- (Schumacher 2013: 258).
152



The development of the IE cluster of *st is trivial, since the only process affecting it is the
palatalization of the sibilant. The cluster of *ss was affected in its development, besides

palatalization, by the simplification of the cluster (technically degemination).
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7 The development of the two-obstruent clusters from Indo-European into

Greek

7.0 Greek language
The Greek language is the oldest attested Indo-European language of Europe, Mycenaean already in the last
centuries of the second millennia BC, Homeric Greek from the second half of the first millennia BC, classical and
post-classical Greek from the first half of the same millennia, with Greek being used until the present day not only
in modern Greece and Cyprus but even inside a world-wide diaspora (for the short overview of Greek from Indo-
European point of view, cf. Thompson 2017: 287-291). The Greek language, due to the developments of Greek
culture/science/arts, affected all other European languages, especially Latin and through Latin the rest of the world,
being a source of terminology until today.

Our focus in on the development of Ancient Greek tongue, the Mycenaean data will be used, if at hand,
and especially if bringing different outcomes than the later language. The later Middle-Greek developments are
omitted, though offering interesting parallels to the development in other IE languages (cf. Horrocks 2017).

Note: Quoted Greek data are from Attic dialect; if not, the dialect will be mentioned.

7.1 Greek and Indo-European
The typical features separating the Greek obstruent system from that of Indo-European, related
to our field of interest, are:

i. preservation of three modal classes of plosives (the third modal class preserved as a voiceless
aspirate);
ii. preservation of old IE labiovelars in Mycenaean, but labiovelars are merged with other series in Classical
language (cf. Lejeune 1972: 34-37, 43-53; Bartonék 2003: 137-139);
iii. the loss of the IE *s (preserved next to a plosive) in the post-Mycenaean period*®?;
iv. Grassmann’s law of deaspiration of the left aspirate (T" T">T T").
The first feature is shared with Italic (where the third class was spirantized), with Germanic and
Armenian (where the number of classes is preserved, but classes themselves were subjected to
the shift) and with Indo-Aryan (where there is a fourth class).
Labiovelars are almost fully preserved in Latin (but not in any other Italic languages)
and in Germanic.
The IE *s underwent some of the similar developments (especially *sV- > hV-) like in
Iranian; the loss of the intervocalic sibilant is reflected in the rhotacism in Germanic and Italic.
Grassmann’s Law is operational in Indo-Aryan (in the form: D"-D" > D-D"), though it

is hard to establish if both processes are accidentally parallels or reflecting an old inherited

pattern'®® (cf. Lejeune 1972: 56-58; Sihler 1995: 142—144).

162 Byt at least intervocalic -s- was preserved in Mycenaean, cf. Myc. fut. do-so-si (= désonsi, cf. §idwpt), Myc.
a0. e-re-u-te-ro-se (= eleut"erdse,; cf. é\evdepdw); Bartonék 2003: 114.

183 | the IE triad was *T — D — D", the expected outcome of the Grassmann’s Law in Greek should be: +D_T". For
this reason, we more readily assume the secondarily remodelling of the older mechanism both in Greek and
Indo-Iranian, especially since the process affects even Greek /4 arisen from IE *s, which hardly could already
be an Indo-European feature.
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Note: The operationality of Bartholomae’s Law is doubtful, cf. Brugmann (1987: 658—659); Rix (1992: 32);
Gortzen 1998: 355-356.

7.2 Classical Greek clusters and their IE origins
For the Greek cluster the assimilation of the modal properties of the left plosive to phonemic
properties of the right obstruent is typical. In Greek, as in most IE languages (but not in Indo-
Iranian) there is no mechanism like Bartholomae’s Law (cf. Sihler 1995: 200), hence this
process is always dominated by the right obstruent.

Since Greek is well attested with numerous examples, we focused, again, on the
productive examples, especially those of verbal derivation/flexion. The purely etymological

examples are limited to well-known items with a wider Indo-European validity and background.

7.2.1 The clusters labial + t/d"/s
Indo-European clusters of *Pt, *Ps, *Pd" are fully preserved (IE *d" becoming Gr. t"); the left

plosive is assimilated to the right obstruent both in voice and aspiration:

P+t=0Gr. pt:

pr. dpémtw, verb.adj. pentoc (cf. pr. dpémw ‘pluck’; < IE *Ndrep-; cf. Cz. drdpati
‘scratch’, Sln. drpati ‘tear’; cf. Pokorny IEW: 211; Frisk 1960: 417; Liddell/Scott 1996:
449; LIV%: 128; Beekes 2016: 353);

pr. KAémto, pf. kékhemtar, nom. kKAEmmg (cf. ao. éxhamny ‘steal’; < IE *klep-; cf. L.
clepo, Goth. hlifan ‘steal’; cf. Pokorny IEW: 604; Frisk 1960: 870—871; Liddell/Scott
1996: 958; LIV?: 363-364; Beekes 2016: 713-714);

pf. tétpamtan, verb.adj. tpentdc (cf. pr. tpénw ‘turn, direct’; < IE *trep-; cf. Hitt. teripzi
‘plow’; cf. Pokorny IEW: 1094; Frisk 1970: 923-925; Liddell/Scott 1996: 1813; LIV*:
650; Beekes 2016: 1503-1504);

num. £ntd ‘seven’ (< IE *septm; cf. OIA sapta, L. septem cf. Pokorny IEW: 909; Frisk
1960: 545; Liddell/Scott 1996: 677, Waanders 1992: 373, 380; Blazek 1999: 247,
Beekes 2016: 446);

pf. yéypomtan, verb.adj. ypamtoc (cf. pr. ypéow ‘scratch, graze’; < IE *Ngerd'-; cf. OE
ceorfan ‘cut off’; cf. Pokorny IEW: 392; Frisk 1960: 324-325; Liddell/Scott 1996:
359-360; LIV?: 187; Beekes 2016: 285-286);

pf. (koté-)otpamton, verb.adj. otpent-6g (cf. pr. otpépm ‘turn about’; < IE *\streb"-; cf.
Pokorny IEW: 1025; Frisk 1970: 808-809; Liddell/Scott 1996: 915, 1653—1654; LIV
603; Beekes 2016: 1413—1414);!64

P +s=Gr. ps:
a0. £dpeya, fut. Dor. dpeyedpa (cf. pr. dpénw ‘pluck’; < IE *Ndrep-; cf. Cz. drdpati
‘scratch’, Sln. drpati ‘tear’; cf. Pokorny IEW: 211; Frisk 1960: 417; Liddell/Scott 1996:
449; LIV?%: 128; Beekes 2016: 353);

184 Only in Greek, without cognates from other Indo-European languages.
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a0. &xheya, fut. Khéyw (cf. a0. ékAammv ‘steal’; < IE *Vklep-; cf. L. clepd, Goth. hlifan
‘steal’; cf. Pokorny IEW: 604; Frisk 1960: 870-871; Liddell/Scott 1996: 958; LIV
363-364; Beekes 2016: 713-714);

a0. &tpeya, fut. tpéye (cf. pr. tpénw “turn, direct’; < IE *Nrep-; cf. Hitt. teripzi ‘plow’;
cf. Pokorny IEW: 1094; Frisk 1970: 923-925; Liddell/Scott 1996: 1813; LIV?: 650;
Beekes 2016: 1503—-1504);

a0. &ypaya, fut. ypawopar (cf. pr. ypéeom ‘scratch, graze’; < IE *\gerd’-; cf. OE ceorfan
‘cut off’; cf. Pokorny IEW: 392; Frisk 1960: 324-325; Liddell/Scott 1996: 359-360;
LIVZ: 187; Beekes 2016: 285-286);

a0. &otpeyo, fut. otpéyo (cf. pr. otpéew ‘turn about’; < IE *Vstreb’-; cf. Pokorny IEW:
1025; Frisk 1970: 808—809; Liddell/Scott 1996: 915, 1653—1654; LIV?: 603; Beekes
2016: 1413-1414);

P +d" = Gr. pt":

a0. &dpéeny (cf. pr. dpénw ‘pluck’; < IE *Ndrep-; cf. Cz. drdpati “scratch’, Sln. dipati
‘tear’; cf. Pokorny IEW: 211; Frisk 1960: 417; Liddell/Scott 1996: 449; LIV?: 128;
Beekes 2016: 353);

a0. ps. éxhépny (cf. a0. &khamny ‘steal’; < IE *Nklep-; cf. L. cleps, Goth. hlifan “steal’;
cf. Pokorny IEW: 604; Frisk 1960: 870—-871; Liddell/Scott 1996: 958; LIV?: 363-364;
Beekes 2016: 713-714);

a0. ps. tpagbeic (cf. pr. tpénw ‘turn, direct’; < IE *\trep-; cf. Hitt. teripzi ‘plow’; cf.
Pokorny IEW: 1094; Frisk 1970: 923-925; Liddell/Scott 1996: 1813; LIV% 650;
Beekes 2016: 1503—-1504);

pf. imp. yéypagdw (cf. pr. ypdeo ‘scratch, graze’; < IE *Ngerb"-; cf. OE ceorfan ‘cut off;
cf. Pokorny IEW: 392; Frisk 1960: 324-325; Liddell/Scott 1996: 359-360; LIV?: 187;
Beekes 2016: 285-286);

a0. ps. éotpéednv (cf. pr. otpépo ‘turn about’; < IE *Nstreb"-; cf. Pokorny IEW: 1025;
Frisk 1970: 808—809; Liddell/Scott 1996: 915, 1653—-1654; LIV?: 603; Beekes 2016:
1413-1414);

7.2.2 The clusters velar + t/d"/s
Indo-European clusters of *Kt, *Ks, *Kd" are fully preserved (IE *d" becoming Gr. t"); the left

plosive is assimilated to the right obstruent both in voice and aspiration:

K+t=0Gr. kt:

verb.adj. éAktéov, éAxtikog (cf. pr. EAko ‘drag, draw’; < IE *\/selk—; cf. Toch. B sdlkate
‘drag’; cf. Pokorny IEW: 901; Frisk 1960: 497-498; Liddell/Scott 1996: 534-535;
LIV2: 530-531; Beekes 2016: 412);

verb.adj. ktog, mktéov (cf. pr. ke ‘melt’; < IE *teHok-; cf. OCS tajo ‘melt’; cf.
Pokorny IEW: 1053; Frisk 1970: 891; Liddell/Scott 1996: 1786-1787; LIV?: 617;!6
Beekes 2016: 1477);

plgpf. &evicro (cf. pr. Levyvip, (ebyviot ‘yoke’; < IE *Vjeug- cf. OIA yundkti ‘yoke’, L.
iungo ‘bind’; cf. Pokorny IEW: 505-510; Frisk 1960: 609-610; Liddell/Scott 1996:
754; LIV?: 316; NIL: 397—404; Beekes 2016: 497—498);

165 Not attested outside Greek, LIV?(.c.) has a variant with a final palatovelar as well.
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verb.adj. taktdc (cf. ao. part. ps. Toyeic ‘draw up, form, array’; < IE *Vzag-; cf. OP ham-
ataxsata ‘try to keep in order’; cf. Pokorny IEW: 1055; Frisk 1970: 845-846;
Liddell/Scott 1996: 1759-1760, 1753; LIV?: 615; Beekes 2016: 1444, 1454-1455);

pf. Apktay, verb.adj. apktéov (cf. pr. &pyw ‘rule, begin’; < IE *Vreg"-; cf. MHG regen
‘erect, irritate’; cf. Pokorny IEW: 854, 863; Frisk 1960: 159; Liddell/Scott 1996: 242,
254; LIV?: 498; Beekes 2016: 145-146);

K+s=Gr.ks:

fut. EAEw (cf. pr. ékw “drag, draw’; < IE *\selk-; cf. Toch. B sdlkate ‘drag’; cf. Pokorny
IEW: 901; Frisk 1960: 497-498; Liddell/Scott 1996: 534-535; LIV?: 530-531;
Beekes 2016: 412);

a0. &méa, fut. ThEo (cf. pr. tikm ‘melt’; < IE *NteHok-; cf. OCS tajo ‘melt’; cf. Pokorny
IEW: 1053; Frisk 1970: 891; Liddell/Scott 1996: 1786—1787; LIV?: 617;'%° Beekes
2016: 1477);

a0. £Cevka, fut. LevEm, nom. -Lué (cf. pr. Levyvip, (evyvibot ‘yoke’; < IE *jeug- cf. OIA
yundakti ‘yoke’, L. iungo ‘bind’; cf. Pokorny IEW: 505-510; Frisk 1960: 609—610;
Liddell/Scott 1996: 754; LIV?: 316; NIL: 397—404;Beekes 2016: 497-498);

a0. &tofo, fut. 16w (cf. ao. part. ps. Toyeig ‘draw up, form, array’; < IE *\fag-; cf. OP
ham-ataxsata ‘try to keep in order’; cf. Pokorny IEW: 1055; Frisk 1970: 845-846;
Liddell/Scott 1996: 1759—1760, 1753; LIV?: 615; Beekes 2016: 1444, 1454—1455);

ao. Np&a, fut. Gp&m (cf. pr. Epyw ‘rule, begin’; < IE *Vreg'-; cf. MHG regen ‘erect,
irritate’; cf. Pokorny IEW: 854, 863; Frisk 1960: 159; Liddell/Scott 1996: 242, 254;
LIV?: 498; Beekes 2016: 145-146);

ao. inf. Opacar (cf. pr. Opdoowm, Att. Oparte ‘confuse’; < IE *Nd'reH>g"-; cf. OCS -drazop
‘bewilder’; cf. Pokorny IEW: 251, 273; Frisk 1960: 679-670; Liddell/Scott 1996: 804,
LIV2: 154-155; Beekes 2016: 553);

K +d"= Gr. k"t"

fut. ps. ékyOnoopon (cf. pr. ko ‘drag, draw’; < IE *Nselk-; cf. Toch. B sdlkate ‘drag’;
cf. Pokorny IEW: 901; Frisk 1960: 497—498; Liddell/Scott 1996: 534-535; LIV
530-531; Beekes 2016: 412);

a0. ps. £txONV (cf. pr. Thxe ‘melt’; < IE *NteHok-; cf. OCS tajo ‘melt’; cf. Pokorny IEW:
1053; Frisk 1970: 891; Liddell/Scott 1996: 1786-1787; LIV?: 617;'” Beekes 2016:
1477);

a0. ps. &evydny, fut. ps. CevyOnoopar (cf. pr. (evyvo, (evyvbot ‘yoke’; < IE *Vjeug- cf.
OIA yundkti ‘yoke’, L. iungo ‘bind’; cf. Pokorny IEW: 505-510; Frisk 1960: 609—610;
Liddell/Scott 1996: 754; LIV?: 316; Beekes 2016: 497-498);

a0. ps. £1ayOnv, fut. ps. tayxnoopa (cf. ao. part. ps. tayeic ‘draw up, form, array’; <IE
*\tag-; cf. OP ham-ataxsata ‘try to keep in order’; cf. Pokorny IEW: 1055; Frisk 1970:
845-846; Liddell/Scott 1996: 1759-1760, 1753; LIV?: 615; Beckes 2016: 1444,
1454-1455);

a0. ps. fpxONv, apyOdivar (cf. pr. dpyow ‘rule, begin’; < IE *\/regh-; cf. MHG regen ‘erect,
irritate’; cf. Pokorny IEW: 854, 863; Frisk 1960: 159; Liddell/Scott 1996: 242, 254,
LIV2: 498; Beekes 2016: 145-146);

a0. ps. £0paydn (cf. pr. Opdoow, Att. Oparto ‘confuse’; < IE *Nd'reH>g"-; cf. OCS -drazop
‘bewilder’; cf. Pokorny IEW: 251, 273; Frisk 1960: 679—670; Liddell/Scott 1996: 804;
LIV2: 154-155; Beekes 2016: 553);

166 Not attested outside Greek, LIV?(.c.) has a variant with a final palatovelar as well.
167 Not attested outside Greek, LIV?(.c.) has a variant with a final palatovelar as well.
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7.2.3 The clusters palatovelar + t/d"/s
Since assumed IE palatovelars are indistinguishable in Greek from IE plain velars, the

mechanism is the same as with Indo-European clusters of *Kt, *Ks, *Kd":

K +t=Gr. kt:

pf. édewtan, pf.ps. deidexto, verb.adj. dewtéov (cf. pr. delicvopu ‘show’; < IE *Ndejk-;
cf. OIA adista ‘show’, L. dico ‘say’; cf. Pokorny IEW: 188—189; Frisk 1960: 355—
356; Liddell/Scott 1996: 373; LIV?: 108-109; Beekes 2016: 309);

pf. 8édnitan (cf. pr. daxvo bite’; < IE *Ndenk-; cf. OIA ddsati “bite’; cf. Pokorny IEW:
201; Frisk 1960: 343; Liddell/Scott 1996: 367; LIV?: 117-118; NIL: 82—83; Beekes
2016: 399);

pr. mektéo, nom. nektip (cf. pr. nékm ‘comb’; < IE *\pek-; cf. L. pecté ‘comb, shear’,
Lith. pesu ‘pluck’; cf. Pokorny IEW: 797; Frisk 1970: 492—493; Liddell/Scott 1996:
1356, 1432; LIV 467; Beekes 2016: 1164);

num. okto ‘eight’ (<IE *okto; cf. OIA astdu, L. octo; cf. Pokorny IEW: 775; Frisk 1970:
374-375; Liddell/Scott 1996: 1213; Waanders 1992: 373; Blazek 1999: 247; Beekes
2016: 1066);

verb.adj. axtéov, axty (cf. pr. &yo ‘drive, carry, fetch’; < IE *VHoeg-; cf. OIA djati
‘drive’, Arm. acem ‘lead’; cf. Pokorny IEW: 4-5; Frisk 1960: 18; Liddell/Scott 1996:
17-18, 58; LIV?: 255-256; NIL: 267-277; Beekes 2016: 18—19);

pf. Aéhextan, a0. Aékto, verb.adj. Aextoc (cf. pr. Aéyw “pick up, choose, say’; < IE *Vleg-
; cf. L. lego ‘pick up, read’; cf. Pokorny IEW: 658; Frisk 1970: 94-96; Liddell/Scott
1996: 1033-1034, 1037; LIV?: 397; Beekes 2016: 841);

nom. &yktp (cf. pr. dyyo ‘squeeze, hug’; < IE *NHoemg”-; cf. Hitt. hamanki “tie up’, L.
ango ‘restrict’; cf. Pokorny IEW: 42—43; Frisk 1960: 17-18; Liddell/Scott 1996: 10,
17; LIV?: 264-265; Beekes 2016: 18);

nom. Aeiktng ‘cunnilingus’ (cf. pr. Aeiyw ‘lick’; < IE *Vlejg-; cf. OIA rédhi, OCS lizp
‘lick’; cf. Pokorny IEW: 668; Frisk 1970: 102—103; Liddell/Scott 1996: 1035, 1037;
LIV?2: 404; Beekes 2016: 846-847);

verb.adj. £€ktoc, nom. éxtop (cf. pr. &xo ‘have, posses’; < IE *Vseg"-: cf. OIA sdhate
‘capture’; cf. Pokorny IEW: 888-889; Frisk 1960: 602—-604; Liddell/Scott 1996: 523,
749-750; LIV?: 515-516; NIL: 600-604; Beekes 2016: 490-491);

K +s=Gr. ks;

ao. &oe&a, fut. oeiw (cf. pr. deikvon ‘show’; < IE *\/dejlé—; cf. OIA ddista ‘show’, L.
dico ‘say’; cf. Pokorny IEW: 188—189; Frisk 1960: 355-356; Liddell/Scott 1996: 373;
LIV2: 108-109; Beekes 2016: 309);

ao. &omc&a, fut. MEopan (cf. pr. ddkvew ‘bite’; < IE *\denk-; cf. OIA ddsati “bite’; cf.
Pokorny IEW: 201; Frisk 1960: 343; Liddell/Scott 1996: 367; LIV?: 117-118; NIL:
82—-83;Beekes 2016: 399);

a0. &nefol (cf. pr. méxo ‘comb’; < IE *\pek-; cf. L. pectd ‘comb, shear’, Lith. pesi ‘pluck’;
cf. Pokorny IEW: 797; Frisk 1970: 492-493; Liddell/Scott 1996: 1356, 1432; LIV
467; Beekes 2016: 1164);

nom. &&ov ‘axle’, duao ‘wagon’ (< IE *sm-Hoks-iH2-; cf. OIA aksa-, L. axis, OCS osb,
OHG. ahsa ‘axle’; cf. Pokorny 1959: 6; Frisk 1960: 85-86, 116; Liddell/Scott 1996:
172; NIL: 259-262; Beekes 2016: 81-82, 111);
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num. &, Dor. Crete pé€ ‘six’ (< IE *sueks; cf. L. sex, Goth. saihs; cf. Pokorny IEW: 1044;
Frisk 1960: 527; Waanders 1992: 372—-673; Liddell/Scott 1996: 529; Blazek 1999:
236; Beekes 2016: 433-434);

ao. inf. &, fut. GEw (cf. pr. &yo “drive, carry, fetch’; < IE *VHoeg-; cf. OIA djati ‘drive’,
Arm. acem ‘lead’; cf. Pokorny IEW: 4-5; Frisk 1960: 18; Liddell/Scott 1996: 17-18,
58; LIV?%: 255-256; NIL: 267-277; Beekes 2016: 18-19);

a0. &heka, fut. MEo (cf. pr. Aéyo ‘pick up, choose, say’; < IE *Vleg-; cf. L. lega “pick up,
read’; cf. Pokorny IEW: 658; Frisk 1970: 94-96; Liddell/Scott 1996: 1033—-1034,
1037; LIV%: 397; Beekes 2016: 841);

ao. inf. Gy&ay, fut. dyEo (cf. pr. dyyo ‘squeeze, hug’; < IE *VHremg'-; cf. Hitt. hamanki
‘tie up’, L. ango ‘restrict’; cf. Pokorny IEW: 42—43; Frisk 1960: 17—-18; Liddell/Scott
1996: 10, 17; LIV?: 264-265; Beekes 2016: 18);

aor. £heiéa (cf. pr. Aetyo ‘lick’; < IE *\lejg"-; cf. OIA rédhi, OCS lizp ‘lick’; cf. Pokorny
IEW: 668; Frisk 1970: 102—103; Liddell/Scott 1996: 1035, 1037; LIV?: 404; Beekes
2016: 846-847);

fut. £ (cf. pr. &o ‘have, posses’; < IE *Vseg"-: cf. OIA sdhate ‘capture’; cf. Pokorny
IEW: 888-889; Frisk 1960: 602—604; Liddell/Scott 1996: 523, 749-750; LIV% 515—
516; NIL: 600—604; Beekes 2016: 490-491);

K +d" = Gr. k"

a0.ps. derydnoopar (cf. pr. deikvou ‘show’; < IE *Vdejk-; cf. OIA ddista ‘show’, L. dico
‘say’; cf. Pokorny IEW: 188-189; Frisk 1960: 355-356; Liddell/Scott 1996: 373;
LIVZ: 108-109; Beekes 2016: 309);

fut. ps. Smydnoopar, ao. ps. £6MyOnv (cf. pr. ddxve bite’; < IE *Ndenk-; cf. OIA ddsati
‘bite’; cf. Pokorny IEW: 201; Frisk 1960: 343; Liddell/Scott 1996: 367; LIV?: 117—
118; NIL: 82—-83;Beeckes 2016: 399);

a0. ps. énéyOnv (cf. pr. néko ‘comb’; < IE *\pek-; cf. L. pecto ‘comb, shear’, Lith. pesii
‘pluck’; cf. Pokorny IEW: 797; Frisk 1970: 492—493; Liddell/Scott 1996: 1356, 1432;
LIV2: 467; Beekes 2016: 1164);

a0. ps. fyOnv. ps. fut. éydnoopar (cf. pr. Gyw “drive, carry, fetch’; < IE *VHoeg-; cf. OIA
djati ‘drive’, Arm. acem ‘lead’; cf. Pokorny IEW: 4-5; Frisk 1960: 18; Liddell/Scott
1996: 17-18, 58; LIV%: 255-256; Beekes 2016: 18-19);

a0. ps. EAéxONV (cf. pr. Aéyo “pick up, choose, say’; < IE *Vleg-; cf. L. legs pick up,
read’; cf. Pokorny IEW: 658; Frisk 1970: 94-96; Liddell/Scott 1996: 1033—-1034,
1037; LIV%: 397; Beekes 2016: 841);

a0. ps. part. ékheyg0év (cf. pr. Aetyo ‘lick’; < IE *\lejg”-; cf. OIA rédhi, OCS lizp ‘lick’;
cf. Pokorny IEW: 668; Frisk 1970: 102-103; Liddell/Scott 1996: 1035, 1037; LIV
404; Beekes 2016: 846—847);

7.2.4 The clusters labiovelar + t/d"/s

The Indo-European labiovelars are realized either as labials or velars in the position before
t/t"/s-. In the given contexts there is no realization as t, possible in other contexts. The outcome
is k for an old labiovelar in the case of close contact of a labiovelar with u (cf. pr. noxrot, ao.
g0Eauny and pr. ebyopon < IE *VHaeug-, this change is Pre-Mycenaean, since Myc. e-u-ke-
to; cf. Lejeune 1972: 44; Aura Jorro/Adrados 1985: 261-262; Sihler 1995: 156; Barton¢k 2003:
139):
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K* +t = PGr. *k*t > Gr. pt/kt:

pf. MAewrto (ep.), ao. Ehewto (ep.), verb.adj. Aewtéov (cf. pr. Aeino “leave’; < IE *\lejk“-
; cf. OIA rindkti, L. liqut ‘leave’; cf. Pokorny IEW: 669—670; Frisk 1970: 99-100;
Liddell/Scott 1996: 1035-1036; LIV?: 406-407; NIL: 600—604; Beekes 2016: 844—
845);

pr. Brémtew (cf. part. PraPeic ‘disable, hinder’; < IE *Vmelk®-; cf. OIA marcdyati
‘damage’; cf. Pokorny IEW: 737; Frisk 1960: 239—-240; Liddell/Scott 1996: 317; LIVZ:
434-435; Beekes 2016: 217);

pf. ménenton (cf. pr. néooo ‘ripen, cook’; < IE *\pek!-; cf. OIA pdcati ‘cook, ripe’, L.
coquo ‘cook’, OCS peko ‘bake’; cf. Pokorny IEW: 798; Frisk 1970: 519-520;
Liddell/Scott 1996: 1396; LIV?: 468; NIL: 548-552; Beekes 2016: 1180-1181);

num. wéuntog ‘fifth’ (< IE *penk¥to-; cf. OIA pakthd-, L. quinctus ‘fifth’; cf. Pokorny
IEW: 808; Frisk 1970: 506—-507; Liddell/Scott 1996: 1359; Waanders 1992: 372, 375,
379; Blazek 1999: 221; Beekes 2016: 1172-1173);

pf. fiueurtan, plpf. dpeurto (cf. pr. aueipo ‘change’; < IE *NHamejg“-; cf. L. migrare
‘migrate’ (?); cf. Pokorny IEW: 713; Frisk 1960: 90; Liddell/Scott 1996: 79-80; LIV*:
279; Beekes 2016: 85-86);

verb.adj. tputéov, tpurtiprov (cf. pr. tpifo ‘rub’; < IE *Vrejg!-; cf. Pokorny IEW: 1071;
Frisk 1970: 930-931; Liddell/Scott 1996: 1817, 1822; LIV?: 648; Beekes 2016: 1508—
1509);!8

ps. noktat, verb.adj. evktaioc (cf. pr. ebyopon ‘pray, wish’; < IE *VHiyeg”'-; cf. OIA
Ohate ‘speak solemnly’, L. uoues ‘vow’; cf. Pokorny IEW: 348; Frisk 1960: 595-596;
Liddell/Scott 1996: 719, 739; LIV?: 253; Beekes 2016: 485-486);

K*+s = PGr. *k¥s > Gr. ps/ks:

a0. E\ewyo, fut. Aeiyo (cf. pr. Aeinw ‘leave’; < IE *\lejk“-; cf. OIA rindkti, L. liqui ‘leave’;
cf. Pokorny IEW: 669-670; Frisk 1970: 99-100; Liddell/Scott 1996: 1035-1036;
LIV?2: 406-407; NIL: 600-604; Beekes 2016: 844-845);

a0. &Braya, fut. prayo (cf. part. Prapeic “disable, hinder’; < IE *Vmelk“; cf. OIA
marcdyati ‘damage’; cf. Pokorny IEW: 737; Frisk 1960: 239-240; Liddell/Scott 1996:
317; LIV?: 434-435; Beekes 2016: 217);a0, &neya, fut. néyom (cf. pr. nécow ‘ripen,
cook’; <IE *\/pek“—; Beekes 2016: x);

a0. fjuewya, fut. apeiya (cf. pr. apeifo ‘change’; < IE *NHomejg“-; cf. L. migrdre
‘migrate’ (?); cf. Pokorny IEW: 713; Frisk 1960: 90; Liddell/Scott 1996: 79-80; LIV
279; NIL: 548-552; Beekes 2016: 85-86);

a0. &tpwyo, fut. tpiyo (cf. pr. tpifw ‘rub’; < IE *Verejg!-; cf. Pokorny IEW: 1071; Frisk
1970: 930-931; Liddell/Scott 1996: 1817, 1822; LIV?: 648; Beekes 2016: 1508—
1509);

a0. ed&auny, fut. ebEopan (cf. pr. ebyopar ‘pray, wish’; < IE *\VHiyeg"'-; cf. OIA dhate
‘speak solemnly’, L. uoueo ‘vow’; cf. Pokorny IEW: 348; Frisk 1960: 595-596;
Liddell/Scott 1996: 719, 739; LIV?: 253; Beekes 2016: 485-486);

KY +d" = PGr. *k*"t" > Gr. p"t" /k"t":

168 Not securely attested outside Greek.
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a0. ps. é\eipOnv (cf. pr. Aeino ‘leave’; < IE *\lejk!-; cf. OIA rindkti, L. liqui ‘leave’; cf.
Pokorny IEW: 669-670; Frisk 1970: 99—-100; Liddell/Scott 1996: 1035-1036; LIV
406—407; NIL: 600-604; Beckes 2016: 844—845);

a0. ps. £praeOny (cf. part. BAaPeic “disable, hinder’; < IE *Vmelk“-; cf. OIA marcdyati
‘damage’; cf. Pokorny IEW: 737; Frisk 1960: 239-240; Liddell/Scott 1996: 317; LIV*:
434-435; Beekes 2016: 217);

a0, ps. énéednv, fut. ps. mepOnoopar (cf. pr. méoow ‘ripen, cook’; < IE *\pek!-; cf. OIA
pdcati ‘cook, ripe’, L. coquo ‘cook’, OCS peko ‘bake’; cf. Pokorny IEW: 798; Frisk

a0. ps. Nueipdny, fut. ps. auewpdioeton (cf. pr. aueipo ‘change’; < IE *VHmejg"-; cf. L.
migrare ‘migrate’ (?); cf. Pokorny IEW: 713; Frisk 1960: 90; Liddell/Scott 1996: 79—
80; LIV?: 279; NIL: 548-552; Beekes 2016: 85-86);

a0. ps. £tpipdny, fut. ps. tpwpdicopon (cf. pr. tpifo ‘rub’; < IE *Vtrejg"-; cf. Pokorny
IEW: 1071; Frisk 1970: 930-931; Liddell/Scott 1996: 1817, 1822; LIV?: 648; Beekes
2016: 1508-1509);

pf. inf. ps. ndyOau (cf. pr. ebyopon ‘pray, wish’; < IE *VHiyeg""-; cf. OIA Ghate ‘speak
solemnly’, L. uoueo ‘vow’; cf. Pokorny IEW: 348; Frisk 1960: 595-596; Liddell/Scott
1996: 719, 739; LIV?: 253; Beekes 2016: 485-486);

7.2.5 The clusters dental + t/d"/s
The IE cluster of *Tt is realized as Gr. ss, *Ts as Gr. 0s, *Td" as Gr. st";

T+t=0Cr.st:

verb.adj. keotoc, kéotpog (cf. pr. keviéo prick, goad’; < IE *Vkent-; cf. L. sits ‘hunting
spear’,'® OHG hantag ‘pointed’; cf. Pokorny IEW: 567; Frisk 1960: 820-821;
Liddell/Scott 1996: 939, 944; LIV?: 326-327; Beekes 2016: 672—673);!7°

verb.adj. Motog (cf. pr. Aitopon Hom., aor. inf. AitéoBar ‘beg, pray’; < IE *\lejt-; cf. Lith.
lieciu ‘touch’ (?); cf. Pokorny IEW: 664; Frisk 1970: 130; Liddell/Scott 1996: 1054,
LIV2: 410-411; Beekes 2016: 866);

plapf. énénacto, verb.adj. maotoc (cf. pr. ndoow, Att. métte ‘sprinkle’; < IE *\(s)kueHzt
-, cf. L. quatio ‘shake, toss’, OHG scutten ‘pour, toss’; cf. Pokorny IEW: 632, 957—
958; Frisk 1970: 478; Liddell/Scott 1996: 1346; LIV*: 563; Beekes 2016: 1155-1156);

pf. {ote, ioto, verb.adj. iotéov (Boeot. ittw; cf. pf. oida know’; < IE *Vyejd-; cf. OIA
vindati ‘find’, L. uiso ‘visit’; cf. Pokorny IEW: 1125-1127; Frisk 1970: 357,
Liddell/Scott 1996: 483, 841; LIV?: 665-667; NIL: 717-722; Beekes 2016: 577,
1053);

pf. ménewotar, verb.adj. mewotéov (cf. pr. neibw ‘persuade’; < IE *\blejd'-; cf. L. fido
‘trust’; cf. Pokorny IEW: 117; Frisk 1970: 487-488; Liddell/Scott 1996: 1353-1354,
1356; LIV?: 71-72; NIL: 12—13; Beekes 2016: 1161-1162);

pf. mémvotan (cf. pr. mevBopar, movBavopon ‘learn’; < IE *\preyd'-; cf. OIA bédhati
‘awake’, OCS bljudg ‘wake up’; cf. Pokorny IEW: 150-152; Frisk 1970: 625-626;
Liddell/Scott 1996: 1398, 1554; LIV 82—83; NIL: 36-37; Beekes 2016: 1258);

T+ s=Gr. 0s:

169 |f from *knt-o-.
170 Not securely attested outside Greek.
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a0. inf. kévoat (cf. pr. kevtéw ‘prick, goad’; < IE *Vkent-; cf. L. sits ‘hunting spear’,'”!
OHG hantag ‘pointed’; cf.Pokorny IEW: 567; Frisk 1960: 820—821; Liddell/Scott
1996: 939, 944; LIV?: 326-327; Beekes 2016: 672—673);

a0. éMoaunv, Mo (cf. pr. AMiropat Hom., aor. inf. AitécOon ‘beg, pray’; < IE *Vlejt-; cf.
Lith. lieciu ‘touch’ (?); cf. Pokorny IEW: 664; Frisk 1970: 130; Liddell/Scott 1996:
1054; LIV?: 410-411; Beekes 2016: 866);

a0. &ndioa, fut. mdow (cf. pr. mdoow, Att. métte ‘sprinkle’; < IE *N(s)kueHof -; cf. L.
quatio ‘shake, toss’, OHG scutten “pour, toss’; cf. Pokorny IEW: 632, 957-958; Frisk
1970: 478; Liddell/Scott 1996: 1346; LIV?: 563; Beekes 2016: 1155-1156);

a0. foa, foaunv (cf. pr. fdw, fidopar ‘enjoy’; < IE *VsueHad-; cf. OIA svadate ‘make
palatable’, L. suadeo ‘rate someone’; cf. Pokorny IEW: 1039-1040; Frisk 1960: 622—
623; Liddell/Scott 1996: 764; LIV?: 606—-607; Beekes 2016: 509-510);

pf. ioact (Boeot. ttm; cf. pf. 0ida ‘know’; < IE *\/uejd—; cf. OIA vindati ‘find’, L. uiso
‘visit’; cf. Pokorny IEW: 1125-1127; Frisk 1970: 357; Liddell/Scott 1996: 483, 841;
LIV?: 665-667; NIL: 717-722; Beekes 2016: 577, 1053);

ao. énelon, fut. neiow (cf. pr. neibo ‘persuade’; < IE *\blejd"-; cf. L. fido ‘“trust’; cf.
Pokorny IEW: 117; Frisk 1970: 487-488; Liddell/Scott 1996: 1353—1354, 1356; LIV*:
71-72; NIL: 12-13; Beekes 2016: 1161-1162);

fut. mevoopar (cf. pr. mevbopon, TovOGvopon ‘learn’; < IE *Vbleyd'-; cf. OIA bédhati
‘awake’, OCS bljudp ‘wake up’; cf. Pokorny IEW: 150-152; Frisk 1970: 625-626;
Liddell/Scott 1996: 1398, 1554; LIV 82-83; NIL: 36-37; Beekes 2016: 1258);

T +d"=Gr. st™:

a0. ps. énGony (cf. pr. mboow, Att. nérte ‘sprinkle’; < IE *N(s)kueHot -; cf. L. quatio
‘shake, toss’, OHG scutten ‘pour, toss’; cf. Pokorny IEW: 632, 957-958; Frisk 1970:
478; Liddell/Scott 1996: 1346; LIV?: 563; Beekes 2016: 1155-1156);

pr. éo0iwm, ps. £o6iopan (cf. pr. £dw “eat, devour’; < IE *VHied-; cf. OIA dtti, L. edo “cat’;
cf. Pokorny IEW: 287-289; Frisk 1960: 444-445; Liddell/Scott 1996: 478; LIV?: 230—
231; Beekes 2016: 375);

a0. fiobnv, fut. nodfoopo (cf. pr. fidw, fidopo ‘enjoy’; < IE *VsyeHad-; cf. OIA svadate
‘make palatable’, L. suadeo ‘rate someone’; cf. Pokorny IEW: 1039—1040; Frisk 1960:
622-623; Liddell/Scott 1996: 764; LIV?: 606-607; Beekes 2016: 509-510);

pf. 1661 ((Boeot. frtw; cf. pf. oida ‘know’; < IE *Nyeijd-; cf. OIA vindati ‘find, L. uiso
‘visit’; cf. Pokorny IEW: 1125-1127; Frisk 1970: 357; Liddell/Scott 1996: 483, 841;
LIV?: 665-667; NIL: 717-722; Beekes 2016: 577, 1053);

pf. méneio9e (cf. pr. neibo ‘persuade’; < IE *\b'ejd"-; cf. L. fidé ‘trust’; cf. Pokorny IEW:
117; Frisk 1970: 487-488; Liddell/Scott 1996: 1353—1354, 1356; LIV?: 71-72; NIL:
12—13; Beekes 2016: 1161-1162);

pf. inf. menboBar (cf. pr. mevBopar, TovBavopon ‘learn’; < IE #\bleyd"-; cf. OIA bédhati
‘awake’, OCS bljudg ‘wake up’; cf. Pokorny IEW: 150-152; Frisk 1970: 625-626;
Liddell/Scott 1996: 1398, 1554; LIV 82—83; NIL: 36-37; Beekes 2016: 1258);

7.2.6 The clusters sibilant + t/d"/s

The IE cluster of *st is preserved, IE cluster of *ss is simplified as Osi:

171 1f from IE *knt-0-.
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s+t=Gr. st

pr. éoti, verb.adj. éotév (cf. pr. éouév ‘be’; < IE *\Hyes-; cf. Hitt. &szi, OIA dsti, L. est
‘be’; cf. Pokorny IEW: 340-341; Frisk 1960: 463; Liddell/Scott 1996: 487-489; LIV
241-242; Beekes 2016: 389);

verb.adj. poome, pootiplov (cf. pr. poo ‘close’; < IE *\meys-; cf. Pokorny IEW: 752;
Frisk 1970: 279-280; Liddell/Scott 1996: 1156—1157; LIV?: 444; Beekes 2016:
988);172

pr. fotnu (‘stand’; < IE *\steHs-; cf. OIA dstat, L. sisto ‘stand’; cf. Pokorny IEW: 1004—
1008; Frisk 1960: 739; Liddell/Scott 1996: 841; LIV?: 590-592; Beekes 2016: 601);

verb.adj. tpéoc (cf. pr. tpéw ‘flee, fear’; < IE *tres-; cf. OIA trdsati ‘tremble’, OCS
treso ‘shake’; cf. Pokorny IEW: 1095; Frisk 1970: 929-930; Liddell/Scott 1996: 1813,
1815; LIV%: 650-651; Beekes 2016: 1507-1508);

s+s=Gr.0s:

fut. Eoopon, Aeol. £oo1'™ (cf. pr. éopév ‘be’; < IE *VHyes-; cf. Hitt. észi, OIA dsti, L. est
‘be’; cf. Pokorny IEW: 340-341; Frisk 1960: 463; Liddell/Scott 1996: 487—489; LIV
241-242; Beekes 2016: 389);

a0. &dnoa, fut. dfoo (cf. pr. dém bind’; < IE *\deys-; cf. Pokorny IEW: 219; Frisk 1960:
374-375; Liddell/Scott 1996: 383; LIV% 125; Beekes 2016: x);!™

a0. £0pavoa, fut. Bpadom (cf. pr. Bpadw, pf. é0povopat ‘break, shatter’; < IE *Vdreys-
; cf. Goth. driusan ‘fall (down)’; cf. Pokorny IEW: 274-275; Frisk 1960: 680—681;
Liddell/Scott 1996: 805; LIV?: 157—158; Beekes 2016: 553);

a0. &uoo, fut. pooo (cf. pr. wo close’; < IE *Vmeus-; cf. Pokorny IEW: 752; Frisk
1970: 279-280; Liddell/Scott 1996: 1156—1157; LIV?: 444; Beekes 2016: 988);

ao. &tpeoa (cf. pr. tpéo ‘flee, fear’; < IE *tres-; cf. OIA trdsati ‘tremble’, OCS treso
‘shake’; cf. Pokorny IEW: 1095; Frisk 1970: 929-930; Liddell/Scott 1996: 1813, 1815;
LIV?: 650-651; Beekes 2016: 1507-1508);

Note: The ending 2™ pr. 1 (= es-si) shows that the IE cluster of *ss was simplified to *0s before the loss of the
intervocalic -s-. Aeol. 061, Ep., Dor. éoci, Hom. Pi. éoi from the same Greek root Ves- are morphological
restorations. Similarly, Dor. fut. écof], coodvtar are morphologically restored.

s+d"=Gr. st™:
pf. inf. 8edéc0on (cf. pr. déw ‘bind’; < IE *Vdeys-; cf. Pokorny IEW: 219; Frisk 1960:
374-375; Liddell/Scott 1996: 383; LIV?: 125; Beekes 2016: x)
ao. ps. €0pavcOny, fut. ps. fut. OpavcOncopar (cf. pr. Opavw, pf. é€0pavouar ‘break,
shatter’; < IE *\d"reus-; cf. Goth. driusan ‘fall (down); cf. Pokorny IEW: 274-275;
Frisk 1960: 680—681; Liddell/Scott 1996: 805; LIV?: 157-158; Beekes 2016: 553);

7.2.7 The overview of the Greek development
Classical Greek is a very conservative language, preserving all peripheral plosives as plosives
(the old IE labiovelars realized either as labials or velars). The dentals are realized as sibilants

in the t-context, lost in the s-context:

172 Not attested outside Greek.
173 This cluster is more probably a result of the re-archaization than a relict.
174 Attested only in Greek, without IE cognates.
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IE Greek t- anh- 5-
-k¥/g%/g"h | -p/o/p" pt pnt" ps
“kig/kh kt Khth ks

t/d/t"
Kigle" | -kig/k" kt Kt ks
Kglg | -Kiglkh kt Kieh ks
-t/d/d" -t/d/t" st st 0s
-p/b/b" | -p/blp" pt pnt" ps
-S -s/0 st st 0s

7.3 The Mycenaean clusters and their development
Mycenaean development differs from the Classical Greek in preserving the old labiovelars;

otherwise it has, as far as limited data allow us to be sure, the same development.

For Mycenaean data, Aura Jorro/Adrados (1985; 1993) and Barton¢k 2003 will be used. With
Bartongk, if quoting the grammatical data, the quotation on a given page will be used, but when
lemmata in the glossary are used, we will quote the given lemma (in the form Barton¢k 2007:
Lxxx). Beekes (2016; 2016) will be quoted for Mycenaean when quoting the same data as Aura
Jorro/Adrados and Barton¢k.

7.3.1 The clusters labial + t/d"/s in Mycenaean

P +t= Myc. pt:

]Je-na-ri-po-to (enaliptos) ‘greased, polished, painted’ (cf. Gr. évdAewmtog, Evareipm
‘anoint with’, éAeipo ‘anoint’; < IE *Vlejp- (?); cf. OIA limpdti ‘smear’, OCS -Iépiti
‘glue’; cf. Pokorny IEW: 670-671; Frisk 1960: 67-68; Aura Jorro/Adrados 1985: 217;
Liddell/Scott 1996: 62, 553; LIV?2: 408; Bartonék 2003: 1.205; Beekes 2016: 64);

ra-pte (r"aptér) (cf. Gr. pam-ng © one who stitches, clothes-mender’, pdmtm ‘sew, stitch’;
cf. OIA vdrpas- ‘artifice’; cf. Pokorny IEW: 1156; Frisk 1970: 643; Aura
Jorro/Adrados 1993: 221-223; Liddell/Scott 1996: 1565; LIV?: 701; Bartongk 2003:
L698; Beekes 2016: 1275-1276);

P + s = Myc. ps:
di-pi-si-jo (dipsios) “? (a dat. sg. ?) (Aura Jorro/Adrados 1993: 175-176; Barton¢k 2003:
L162);
e-we-pe-se-so-me-na (eu (h)epsésomena) fut. part. ‘well cooked (?)’ (cf. Gr. gdéynrog, *
readily cooked’?; < |IE *\pek!-; cf. OIA pdcati ‘cook, ripe’, L. coqud ‘cook’, OCS pekg
‘bake’; cf. Pokorny IEW: 798; Frisk 1970: 519-520; Aura Jorro/Adrados 1993: 267
for other possible meanings; Liddell/Scott 1996: 712; LIV?: 468; Bartonék 2003:
L282; Beekes 2016: 1180—-1181);

P +t" = Myc. p"t":

di-pte-ra (diphthera) (cf. Gr. dupbépa’prepared hide, piece of leather’ and probably Gr.
8¢ ‘soften’; < IE *\dep"- (?); cf. Arm. top ‘em ‘beat’, Pol. deptac ‘step, tread’; cf.
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Pokorny IEW: 203; Frisk 1960: 372373, 400; Aura Jorro/Adrados 1993: 176-177;
Liddell/Scott 1996: 382, 438; Bartongk 2003: L164; Beekes 2016: 320, 341);1"®

7.3.2 The clusters velar + t/d"/s in Mycenaean

K+t = Myc. kt:
wa-na-ka-te (zanaktei) (< PGr. yanaks; cf. Gr. dva& ‘ruler’; cf. Frisk 1960: 102—103;
Aura Jorro/Adrados 1993: 400-402; Liddell/Scott 1996: 114; Bartonék 2003: L837;
NIL: 267-277; Beekes 2016: 98-99);1'®

K+ s = Myc. ks:
ke-se-ne-wi-ja (ksenuia) (< PGr. ksenuuiia; cf. Eéviog ‘friendly’; cf. Pokorny IEW: 453;
Frisk 1970: 333-334; Aura Jorro/Adrados 1985: 353-354; Liddell/Scott 1996: 1188
1189; Bartongk 2003: L379; Beekes 2016: 1034);""
wa-na-ka (yanaks) (< PGr. yanaks; cf. Gr. éva& ‘ruler’; Frisk 1960: 102—-103; Aura
Jorro/Adrados 1993: 400—402; Liddell/Scott 1996: 114; Barton¢k 2003: 1.837; NIL:
267-277; Beekes 2016: 98-99);

7.3.3 The clusters palatovelar + t/d"/s s in Mycenaean

K + t = Mye. kt:

mi-ka-ta (miktas) ‘mixer’ (cf. Gr. petyvopt, piyvopy; < IE *Vmejk-; cf. L. misces, OCS
méso ‘mix’; cf. Pokorny IEW: 714; Frisk 1970: 192—-193; Aura Jorro/Adrados 1985:
452-453: Liddell/Scott 1996: 1092; LIV?: 428-429; Bartongk 2003: L477; Beekes
2016: 919-920);

pa-ke-te-re (pdktéres ?) ‘pin, plug’ (cf. Gr. miyvo “stick’; < IE *\peHag-; cf. L. pango
‘fasten, fix’; cf. Pokorny IEW: 787; Frisk 1970: 525-526; Aura Jorro/Adrados 1993:
71; Liddell/Scott 1996: 1399; LIV?: 461; Bartongk 2003: L560; Beekes 2016: 1184);

pe-ki-ti-ra> (pektriai) (cf. Gr. mektéw, mékw ‘comb’; < IE *\pek-; cf. L. pectd ‘comb,
shear’, Lith. pesu ‘pluck’; cf. Pokorny IEW: 797; Frisk 1970: 492-493; Aura
Jorro/Adrados 1993: 97; Liddell/Scott 1996: 1356, 1432; LIV?: 467; Bartonék 2003:
L589; Beekes 2016: 1164-1165);

K + s = Myc. ks:

as-ka-sa-ma (aiksmans) ‘point of a spear/arrow’ (cf. Gr. aiyur ‘point of a spear’; < IE
*Haejk-s(m)-; cf. L. 7cé “hit, wound’, Pruss. aysmis ‘roasting spit’, OCS igla ‘needle’;
cf. Pokorny IEW: 15; Frisk 1960: 48; Aura Jorro/Adrados 1985: 132-133;
Liddell/Scott 1996: 45; LIV?: 259; Bartonék 2003: L121; Beekes 2016: 405—406);

de-ka-sa-to (deksato) (cf. Gr. deikvop ‘show’; < IE *Ndejk-; cf. OIA ddista ‘show’, L.
dico ‘say’; cf. Pokorny IEW: 188-189; Frisk 1960: 355-356; Aura Jorro/Adrados
1985: 164; Liddell/Scott 1996: 373; LIV?: 108-109; Bartonék 2003: L148; Beckes
2016: 309);

7.3.4 The clusters labiovelar + t/d"/s in Mycenaean

The labiovelars are preserved in Mycenaean (or restored?):

175 Could be from *dipstéra, cf. Pokorny (l.c.)?
176 Assumed to be a substrate word.
177 Could be related to L. hostis, OCS gosts?

166



K +t = Myc. K¥:

ke-ni-ge-te-we (k"ernik¥zeyes) ‘basin’ (cf. Gr. yepvintopoar ‘wash (hands) (to purify)’; cf.
OIA anijam, ninikta ‘wash’, Olr. -nig ‘wash’; cf. Pokorny IEW: 761; Frisk 1970: 319—
320; Aura Jorro/Adrados 1985: 342; Liddell/Scott 1996: 11751176, 1988; LIV2: 450;
Barton¢k 2003: L366; Beekes 2016: 1620-1621);

ra-gi-ti-raz (lakitriai ?) ‘take’ (cf. Gr. Aoppave ‘take’; < IE *VsleHog#-; cf. E leccean
‘take’; cf. Pokorny IEW: 958; Frisk 1970: 77-78; Aura Jorro/Adrados 1993: 223-224;
Liddell/Scott 1996: 1026—1027; LIV?: 566; Barton¢k 2003: L700; Beekes 2016: 828—
826);

K + s = Myc. K¥s:
as-ti-jo-qo (Aithiok¥s) PN “Ait"iok¥s’ (cf. Gr. aibioy ‘burnt-face, negro’, dy ‘face, eye’,
dooopat ‘see, presage’; < IE *\VHzek?-; cf. OIA iksate ‘see’; cf. Pokorny IEW: 775—
777; Frisk 1970: 407—408, 436, 1154; Aura Jorro/Adrados 1985: 140; Liddell/Scott
1996: 37, 1262, 1282-1283; LIVZ 297; Bartongk 2003: 138; Beekes 2016: 36-37,
1094, 1118, 1684-1685);
mo-go-so (mok“sos) PN ‘Mopsos’ (cf. Gr. PN Mowyoc-; Aura Jorro/Adrados 1985: 457);

K + t" = Myc. kunth:
e-gi-ti-wo-e (ek‘t"izo(h)e) ‘destroyed’ (?) (cf. Gr. ¢Bive ‘decay, waste’; < IE *\d"g“"e;-;
(?) ; cf. OIA ksinati ‘destroy’, ON dvena ‘wane, destroy’; cf. Pokorny IEW: 487; Frisk
1970: 1014-1016; Liddell/Scott 1996: 1926; LIV2: 150-152; Bartongk 2003: 1.240;
Beekes 2016: 1570-1571);

7.3.5 The clusters dental + t/d"/s s in Mycenaean

T +t = Myc. st:17®
e-pi-da-to (epidastos = -d-t-) (cf. Gr. Saréopon ‘divide’; < IE *VdHit-sa- (?); cf. OIA
dayate ‘divide’; cf. Pokorny IEW: 175-176; Frisk 1960: 351-352; Aura Jorro/Adrados
1985: 223; Liddell/Scott 1996: 370; LIVZ: 103—104; Bartonék 2003: 1L216; Beekes 2016:
305-306);

T + s = Myc. Os:

pa-si (pansi = *pant-si) dat. pl. ‘all’ (cf. ndg, naoca, wav; < IE *pH.-ent-; cf. ; cf. Pokorny
IEW: 593; Frisk 1970: x; Aura Jorro/Adrados 1985: 342; Liddell/Scott 1996: x; LIV2:
X; Barton¢k 2003: L365; Beekes 2016: 1154—1155);

pi-we-ri-si (Pigerisi = *-d-si) dat. pl. ‘Pierides’ (cf. Gr. PN ITigpidec; Aura Jorro/Adrados
1993: 342; Liddell/Scott 1996: 1403; Barton¢k 2003: 145);

Jo-da-sa-to (das(s)ato) distribute, divide’ (cf. daréopa, fut. ddoopar; < IE *VdHst-sa-
(?); cf. OlA dayate ‘divide’; cf. Pokorny IEW: 175-176; Frisk 1960: 351-352; Frisk
1970: 126-127; Aura Jorro/Adrados 1993: 17, 252; Liddell/Scott 1996: 370, 1052;
LIV?Z: 103-104; Bartonék 2003: L140; Beekes 2016: 305-306, 864);17°

7.3.6 The clusters sibilant + t/d"/s in Mycenaean

s+t = Myc. st:18°

178 Mycenaean script does not show more than t-, as in the case of the cluster of st-.
179 The relation between évaieipw and dAeipo is doubted, cf. especially Beekes (l.c.).
180 A Mycenaean graphics does not show more than given t+vowel sign, as in the case of the cluster of Tt-.
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ta-to-mo (stat"mos) ‘weight, stall’ (cf. Gr. ota@udg ‘standing place, dwelling, balance,
weight’; Gr. {omnut ‘stand’; < IE *\steH,-; cf. OIA dstat, L. sistd ‘stand’; cf. Pokorny
IEW: 1007; ; Frisk 1960: 739; Frisk 1970: 775; Aura Jorro/Adrados 1993: 321;
Liddell/Scott 1996: 841, 1632—1633; LIV?: 590-592; Bartonék 2003: L755; Beekes
2016: 601, 1388-1389);

S+ s = Myc. Os:
e-so-to (es(s)ontoi) 3 pl. fut. ‘be’ (cf. Gr. éocodvray; < IE *VHies-; cf. Hitt. észi, OIA
asti, L. est ‘be’; cf. Pokorny IEW: 340-341; Frisk 1960: 463; Aura Jorro/Adrados
1985: 203-204, 252; Liddell/Scott 1996: 487—489; LIV?: 241-242; Bartonek 2003:
L184; Beekes 2016: 389);

7.3.7 The overview of the Mycenaean development
The reconstructed (and not directly attested) outcomes are in brackets; note that Mycenaean
preserves labiovelars, usually with their labial value restored:

IE Mycenaean t- dh- S-
KU | ke Kz ki ks
-k/g/g" -k/g/k" kt (k"t") ks
Wals" | -kigik" kt (k") ks
-t/d/d" -t/d/th st (st 0s
-p/b/b" -p/b/p" pt p"t" ps

-S -s/h st (st 0s

7.4 Trajectories of the Greek development

A typical feature of the Greek clusters of plosive + t/s is that only peripheral plosives are
preserved either with t- or with s- (Bubenik 2017: 646), while the central (i.e., dental) plosives
are sibilantized before t-/t"- or wholly lost before s- (probably after a sibilantization).

The status of two aspirates clusters of k"t", p't" <y9, 9> is questionable, the aspiration
of the first plosive is often disputed. On the following lines, we assume the full assimilation of
a left plosive both in voice and in aspiration, hence k"t", p"t" in full accordance to the standard
orthography, though we cannot exclude the dialectical outcome without aspiration: kt", pt"&?,
since phonetically clusters of two aspirates in a single cluster are articulatory more complex
than those with an only left aspirate. For comparison, OIA does not have the clusters of k"t",
thth, p"t" but only kt", tt", pt" (proposed by Brugmann 1885: 34-35; Brugmann 1890: 57;
Brugmann 1900: 96; expressed later by Jannaris 1897: 58; Hirt 1912: 189; Brugmann/Thumb

181 The graphic k9 and =9 are attested in archaic inscriptions dialectally (Lejeune 1972: 69), limited to the South
Aegean Islands and Crete (the “green variant” of Kirchhoff 1877). Note that the same dialects often use n and
K both for p and p" and k and k".
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1913: 112; Meillet/Vendryes 1924: 64; Schwyzer 1939: 210;8? Lejeune 1952: 59; 1972: 68—
69). However, as Allen has noted (Allen 1968: 24-26), such clusters are not impossible at all,
cf. Georgian p k', t'k", Arm. t'k", Abaza p ‘g (but note that all examples, on the other hand
could be simply a case of a special Sprachbund-feature of the Caucasus). Rix (1992: 95)

supports the two-aspirates solution, though he even accepts the variant kt", pt" as well.

Notf(:jhAny reader who prefers T + t" = Tt" should accordingly modify the development of clusters formed by IE
7.4.1 Development of the clusters labial + t/d"/s

Similarly to the velar series, the clusters of labial plosive + t/d"/s were affected only by the
devoicing of the IE *d", otherwise the clusters are preserved, the left plosive is assimilated both
in voice and aspiration to the right obstruent (cf. Meillet/\VVendryes 1924: 53; Buck 1932: 144;
Lejeune 1947: 28-59, 62-63; Lejeune 1972: 68-69, 73; Sihler 1995: 203):

P+t>pt
P+d">bd" — p+t">pht"

P+s>ps

7.4.2 Development of the clusters (palato)velar + t/t"/s
Since there is no internal proof of the original distinction between reconstructed IE plain velars
and palatovelars, we will treat both series as a single one.

Old IE velars (both plain and palate-) are realized as the velar k before t/s- and as the
aspirate k" before the aspirate t"- (< *d"), i.e., assimilated both in voice and aspiration according
to the right obstruent (cf. Meillet/VVendryes 1924: 53, 63; Buck 1932: 145; Lejeune 1947: 28—
59, 62-63; Lejeune 1972: 68, 72; Rix 1992: 94-95; Sihler 1995: 203-204):

K+t>kt
K +d">gd" — Kt"> kht"

K +s>ks

182 Schwyzer assumes the full aspiration of the first plosive was present in the earlier phase, replaced by a
dissimilated form later.
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7.4.3 Development of the clusters labiovelar + t/t"/s
The Mycenaean in general preserves old labiovelars (though they were assimilated as plain
velars when in direct contact with u), as written above, even in clusters otherwise affected by
the assimilation of the voice and aspiration.

In Classical Greek, the old labiovelars are assimilated as other plosives, in a distinctive
way according to the given dialect. In contexts of t/t"/s, the prevailing realization is that of p
though k-variants are often to be met. The p-variant could be a result of a levelling (cf.
Meillet/Vendryes 1924: 59-61; Buck 1932: 129; Sihler 1995: 164). Classical Greek tends to
level one of the outputs of old labiovelars without regard to original contexts, though the
different outputs were originally context-conditioned. Examples are limited to p-output, since
k-output is limited to roots with preceding *u (cf. Hirt 1912: 201-205; Brugmann/Thumb 1913:
137; Meillet/Vendryes 1924: 57-61; Lejeune 1947: 36; Lejeune 1972: 44; Aura Jorro/Adrados
1985: 261-262; Rix 1992: 85-88; Sihler 1995: 156; Barton&k 2003: 139):

i KY+t> kY (Mycenaean)
ii. K +t>Pt>pt (Classical Greek)
i KY+d'>gd' — KEth> KNt (Mycenaean)
ii. K¥+d" > Pth > phth (Classical Greek)
. K¥+5>K!'s (Mycenaean)
ii. K¥ +s>Ps>ps (Classical Greek)

Note: vOE, voktdg ‘night’ could be an example of the old neutralization K* +t > kt (cf. Hit. nekuz), but this could
be as well an example of an old Indo-European process, since L. nox, noctis has k through the whole paradigm,
probably due to levelling (Lejeune 1947: 37; Lejeune 1975: 44; Sihler 1995: 230; Beekes 2016: 1027).

7.4.4 Development of the clusters dental + t/d"/s

The classical trajectory is that of an affricate: the old *T is affricated; later the affricate is
sibilantized, and the cluster of *ss is then simplified. The affrication model was developed for
Indo-European languages by Krauter (1877: 88)!8% and popularized by Brugmann (firstly 1880:
140-142, used since), Brugmann successfully applied it to Greek development and was widely
accepted (cf. Brugmann 1885: 34;'84 Brugmann 1890: 57; Brugmann 1900: 96, 99—100; Hirt

183 It is interesting that Kriuter speaks about affrication, but his description of the feature is that of a spirantization!
Verner (1878: 341-342) has a critical evaluation of the idea.

184 In this book, Brugmann uses the older version of the trajectory, assuming insertion of a spirant (¢b7), as he did
in Brugmann (1880: 140-142).
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1912: 193, 209, 239; Brugmann/Thumb 1913: 112; Buck 1932: 143-145; Sihler 1995: 201—
202, 204).185

T+t>t%t>tst > st
T+d" > d4d" — " > tst" > sth
T + 5> % > tss > ss > 0s'8®
Note: Rix (1992: 96) simply assumes the (direct?) assibilation of the first plosive.

Another possible trajectory is that of spirantization, assuming the spirantization instead of
affrication, then sibilantization of the spirant (and its subsequent loss before s- due to
simplification). This trajectory is a better solution for the cluster of Ts since it does not require
a loss of t from the cluster tss, which would be easier to simplify to the original ts.

T+1t>9t>st
T+d">8d" — tth > 9" > sth
T+5>9s>ss>0s

The status of clusters of *Td" in both trajectories is questionable: did the affrication or the
spirantization appear before the transition of *D" > T" or not? Since the change of a dental
before an obstruent is attested in all IE languages (disputable in OIA), we prefer the older
existence of it before the devoicing of old IE voiced aspirate, but technically, we can even
construct trajectories with reversed ordering: the affricate trajectory: T + d" > dd" — T +t" >

t5t" > tst" > st": the spirantization trajectory: T + d" > dd" — T +t" > 9t" > st",

7.4.5 Development of the clusters sibilant + t/d"/s

Pre-Greek development is conservative. we can assume for the clusters *ss an (already Indo-
European) simplification of the cluster (Meillet/Vendryes 1924: 54). The cluster of sd”" was
revalued due to the loss of voice of the aspirate (the old cluster being zd") (cf. Schwyzer 1939:
328; Meillet/Vendryes 1924: 52; Lejeune 1947: 99; Lejeune 1972: 117-118; Sihler 1995: 220):

185 Interestingly, neither Brugmann nor anyone else tries to detail the trajectory for Ts (cf. Brugmann 1885: 39;
Brugmann 1890: 64; Brugmann 1900: 101).

186 The simplification ss > Os is a standard in Attic, later lonic, partially in Homeric; other dialects keep ss (cf.
Sihler 1995: 204).
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s+t>st
s+d">zd" — s+t">sth
S+ s> 0s

7.5 Conclusion
The development of Greek is remarkably conservative.

The peripheral series are fully preserved in all three contexts (d"-context being subjected
to the analogical remodelling due to the Pre-Greek loss of voice though). The old labiovelars
are restored before obstruents; only few traces of the old neutralization of the labial value of
the labiovelars can be found in Mycenaean).

The dental series underwent an old fricativization process, ending in the sibilantization
of a plosive in all three contexts. we prefer the spirantization trajectory of the two variants of
the development, since it better explains the loss of a sibilant in the cluster of *Ts: a
simplification of the assumed intermediate *$s to ss and later on Os seems to be a more plausible
trajectory than the simplification of the *t°s, which could probably only restore the old ts.

Similarly, IE clusters of *sT and ss are preserved (the second degeminated in some of
the dialects). The cluster of *sd" was remodelled, according to the change IE *d" > Gr. t", as

were all other clusters within the d"-context.
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8 The development of the two-obstruent clusters from Indo-European into

Italic languages

8.0 Italic languages

The Italic languages include many languages, initially covering the area of Apennine peninsula except Etruria and
Apulia (and Greek settlements on Italian coast). The status of Venetian and Sicel is questionable and beyond the
scope of this study (for a short overview cf. Wallace 2017: 317-319).

There are at least two sub-branches inside the Italic family: Latin (—Faliscan) branch and Sabellic (=
Osco—Umbrian) branch, different in many aspects of our interest (for a complex overview of the differences
between both sub-branches, cf. especially Rix: 2004: 147—-172). We will examine both branches independently
before trying to sketch the trajectories of the development of clusters of plosive + t/s.

8.1 Latin language

Latin is one of the most substantial languages for (not only) Comparative Indo-European linguistics, especially
since it is well attested both in its grammar and lexicon.

It represents, almost alone, the whole sub-branch of the Italic languages (but Faliscan, closely related is
poorly attested; cf. Baldi 1999: 123-125, on the Latin—Faliscan relationship cf. Baldi 1999: 170-171; an excellent
modern overview is that by Stuart-Smith 2004: 54—64).

8.1.1 Latin and Indo-European
The typical features separating Latin obstruent system from that of Indo-European are:

i. the preservation of the three modal classes, reconstructed for the Indo-European
protolanguage; the traditionally reconstructed voiced aspirates are realized either as
voiceless fricatives or voiced plosives (see below);

ii. the preservation of the labiovelars, at least voiceless and voiced,;

iii. the development of the IE cluster of *Tt into a cluster of ss;

iv. the rhotacization of the intervocalic *s.

The first feature is shared with Indo-Aryan, Armenian, Greek and Germanic, the second with
Germanic, the third with other Italic languages and with Germanic and Celtic languages, the

fourth with other Italic languages and with Germanic.

8.1.2 Latin clusters and their IE origins

The clusters of plosive + t/s are not subjected, as in most Indo-European languages outside the
Indo-Iranian branch, to Bartholomae’s Law (cf. Meiser 1998: 124); hence all clusters, without
regard to the original voice or aspiration are realized as voiceless outcomes of their both

segments. 18’

Note: A remarkable feature of Latin historical phonology is the lengthening of the vowel preceding a -Ct- cluster
if the left plosive is a voiced unaspirated, known as Lachmann’s Law (first formulated by Lachmann 1850;
for the overviews of the literature, see Collinge 1985:105-114; Suka¢ 2013: 52-87). The examples on the law

187 On the possible origin of suffixes -d"ro-/-d"lo- (vs -tro-/-tlo-) due to Bartholomae’s Law, cf. Sihler (1995:
200-201).
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are: legit vs lectus ‘read’; edit vs ésus ‘eat’; agit vs dctus ‘drive, act’; fragit vs fractus ‘break’. Lachmann’s
Law was linked to Winter’s Law and repeatedly interpreted and rejected (the existence of such a law was
rejected especially by Kent 1928, who considers such outcomes a result of analogy processes, in many aspects
similarly to de Saussure 1885). From other possible solutions we have to mention the glottalic explanation (cf.
Baldi 1991; Kortland 1989; 1999; Schrijver 1991: 134-138; but rejected by Meiser 1998: 79-80); there are
other different solutions based either on phonemic or morphemic analogy (most relevant are: Osthoff 1884:
112-113; Maniet 1956; Kurytowicz 1968; Watkins 1968; Drinka 1991; Sihler 1995: 75-76; Jasanoff 2004).

Besides Latin, three modal classes are directly attested not only for Sabellic but also for Greek,
Armenian, and Germanic, while traces of the triad can be found in Balto-Slavic (Winter’s Law)
etc. Old Indo-Aryan preserved not only three old modal classes but also had a fourth. Such a
preservation is more the matter of the diachronic analysis than the synchronic reality of Latin
or in other words: not present but traceable. A characteristic feature of the Latin development
of the IE voiced aspirates is the often split of old voiced aspirates into context-given outcomes,
typically in the anlaut on the one hand and in the inlaut on the other (for development of IE
plosives into Latin cf. Meiser 1998: 97—-104; Weiss 2009: 73-79, 149-150). However, in
contexts of our interest, the processes and their outcomes are regular, which enable us to treat
old IE voiced aspirates as a single modal class in our analysis.

Since Latin is a language with a large corpus of data and of the old grammarian tradition,
we can focus especially on the productive examples of ‘active’ clusters, preferring verbal
derivation and flexion (typically supines, passive particles perfecti, sigmatic perfects etc.), the
non-productive (‘etymological’) examples being used more to illustrate the common IE

examples of the clustering, notably numerals.

8.1.2.1 The clusters labial + t/s
The IE cluster of *Pt is realized without any changes as L. pt, but as Ot in the word-initial:

P+t=L.pt

sup. aptum, pr. apta, ppp. aptus (cf. pr. apa, -ere, apio “fasten, bind’; < IE *VHsep-; cf.
Hitt. epzi ‘take, grab’, YAv. apa ‘reach’; cf. Lewis/Short 1879: 137-139; WH I1: 57—
58; Pokorny IEW: 50-51; LIVZ2: 237; de Vaan 2008: 47);

sup. cleptum (cf. pr. clepa, -ere ‘steal’; < IE *\klep-; cf. Gr. ihémto ‘steal’, Goth. hlifan
‘steal’; cf. Lewis/Short 1879: x; WH I: 232; Pokorny IEW: 604; LIV2: 363-364; de
Vaan 2008: 120);

sup. serptum (cf. pr. serpa, -ere ‘crawl’; < IE *serp-; cf. OIA sdrpati ‘creep, crawl’, Gr.
gpmw ‘move slowly’; cf. Lewis/Short 1879: 1680-1681; WH Il: 524; Pokorny IEW:
912; LIV?: 536; de Vaan 2008: 558);

sup. niptum, ppp. nuptus (cf. pr. nibo, -ere ‘marry’; < IE *Vsneyb"-; cf. RUCS snubiti
‘make couple’; cf. Lewis/Short 1879: 1222; WH I: 268; WH 1I: 183-184; Pokorny
IEW: 977-978; LIV?: 574; NIL: 499-504; de Vaan 2008: 417-418);

sup. scriptum, nom. scriptor (cf. pr. scribo, -ere ‘write’; < IE *skreib"™; cf. ON Arifa
‘scratch, tear’, Latv. skripdt ‘scratch, scribble, write down’; cf. Lewis/Short 1879:
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1647-1648; WH 11: 499; Pokorny IEW: 946-947; LIV?: 562; de Vaan 2008: 546—
547);

num. septem ‘seven’ (cf. OIA sapta-, Gr. éntd; cf. Lewis/Short 1879: 1675; WH I1: 517—
518; Pokorny IEW: 909; Sihler 1995: 214-216; Coleman 1992: 248; Blazek 1999:
248; de Vaan 2008: 555);

sternuo ‘sneeze’ (if related to Gr. mtépvopar, mraipo ‘sneeze’, Arm. p rngam, p 7ngem
‘squeeze’, W. ystrew ‘sneezing’; < IE *pster-; cf. Lewis/Short 1879: 1758; WH I:
591; Pokorny IEW: 846-847; LIVZ: 494; de Vaan 2008: 587);

taced, -ére ‘be silent’ (if from IE *VpteHzxk- as states LIV? 495; then related to Gr.
ntwoc® ‘shrink from’, Arm. ¢ ‘ak‘eaw ‘hid himself’, Goth. Pahan ‘to keep secret’,
OHG dagén ‘be silent’; cf. Lewis/Short 1879: 1833; WH II: 641-642; Pokorny IEW:
1055; de VVaan 2008: 604-605);

Similarly, the IE cluster *Ps is realized without any changes internally, as Os word-initially (cf.
Meiser (1998: 113); Weiss (2009: 170):188

P+s=L.ps:

s-pf. clepsi (cf. pr. clepo, -ere ‘steal’; < IE *Vklep-; cf. Gr. k\émto ‘steal’, Goth. hlifan
‘steal’; cf. Lewis/Short 1879: x; WH I: 232; Pokorny IEW: 604; LIV?: 363-364; de
Vaan 2008: 120);

s-pf. serpsi (cf. pr. serpo, -ere ‘crawl’; < IE *serp-; cf. OlA sdrpati ‘creep, crawl’, Gr.
gpno ‘move slowly’; cf. Lewis/Short 1879: 1680-1681; WH Il: 524; Pokorny IEW:
912; LIVZ: 536; de Vaan 2008: 558);

s-pf. nipsi (cf. pr. niibo, -ere ‘marry’; < IE *VsneybP-; c¢f. RuCS snubiti ‘make couple’;
cf. Lewis/Short 1879: 1222; WH 1. 268; WH 1I: 183—-184; Pokorny IEW: 977-978;
LIV?: 574; NIL: 499-504; de Vaan 2008: 417-418);

s-pf. scripst (cf. pr. scriba, -ere write’; < IE *skrejb"-; cf. ON Arifa ‘scratch, tear’, Latv.
skripat ‘scratch, scribble, write down’; cf. Lewis/Short 1879: 1647-1648; WH 11: 499;
Pokorny IEW: 946-947; LIVZ: 562; de Vaan 2008: 546—547);

nom. sabulum ‘sand, gravel’ (cf. ON sandr, Gr. yauuog; cf. Lewis/Short 1879: 1609;
Stolz 1894: 297; Kent 1932b: 112; WH II: 458; Pokorny IEW: 145-146; Leumann
1977: 186; Meiser 1998: 113; NIL 45-46; de Vaan 2008: 531);

Note: In a limited number of cases, metathesis possibly appeared, cf. L. crispus ‘curly’, MW. Crych, Gallo-L. PN
Crixsus (< IE *krip-so-), cf. Meiser (1998: 127); Weiss (2009: 170), but de Vaan (2008: 145) prefers *cris- (as
in L. crinis ‘hair of the head’, crista ‘crest on the head of animal, plume’).

8.1.2.2 The clusters velar + t/s
The velar cluster *Kt is fully preserved, similarly to the cluster *Ks, at least in the word-internal
position. However, the word-initial cluster *#Ks- results in #0s- only:

K+t=L.kt(<ct>):
sup. ductum, ppp. ductus (cf. pr. diica, -ere ‘lead’; < *\deyk-; cf. OW. -duch ‘lead, bring’,
Alb. n-duk ‘pull’; cf. Lewis/Short 1879: 615-616; WH |: 377-378; Pokorny IEW:
220-221; LIV?: 124; de Vaan 2008: 181);

138 This process did not affect later borrowings from Greek.
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sup. ignctum, Nom. iunctio (cf. pr. iungo, -ere ‘joint’; < *\jeug-; cf. OIA yundjmi ‘yoke’,
OCS igo ‘yoke’; cf. Lewis/Short 1879: 1017; WH I: 726-730; Pokorny IEW: 508—
510; LIV?: 316; NIL: 397—404; de Vaan 2008: 314-315);

sup. pictum, ppp. pictum, nom. pictor (cf. pr. pinga, -ere ‘paint’; < *\peig-; cf. OIA pégw
‘colourful’; cf. Lewis/Short 1879: 1378; WH 1I: 305-306; Pokorny IEW: 794; LIVZ:
464; NIL: 546-548; de Vaan 2008: 465-466);8

sup. tectum, nom. tectio, tector (cf. pr. tegd, -ere ‘cover’; < IE *\(s)teg-; cf. Gr. otéyo
‘cover, fend, contain’, Lith. stdgas ‘roof’; cf. Lewis/Short 1879: 1845-1846; WH I1:
654; Pokorny IEW: 1013-1014; LIVZ: 589; NIL: 634-636; de Vaan 2008: 608);

K+s=L.ks(<x>):

s-pf. diixT, nom. dux (cf. pr. diica, -ere ‘lead’; < *Ndeyk-; cf. OW. -duch ‘lead, bring’, Alb.
n-duk ‘pull’; cf. Lewis/Short 1879: 615-616; WH |: 244-245; Pokorny IEW: 220—
221; LIV2: 124; de Vaan 2008: 181);

s-pf. iiinxt (cf. pr. iungo, -ere “joint’; < *Njeyg-; cf. OIA yundjmi ‘yoke’, OCS igo ‘yoke’;
cf. Lewis/Short 1879: 1017; WH I: 726—730; Pokorny IEW: 508-510; LIV?2: 316; NIL:
546-548; de Vaan 2008: 314-315);

s-pf. pinxi pictor (cf. pr. pingo, -ere “paint’; < *\pejg-; cf. OIA pégwn ‘colourful’; cf.
Lewis/Short 1879: 1378; WH I1: 305-306; Pokorny IEW: 794; LIV 464; NIL: 546—
548; de Vaan 2008: 465-466);

pr. texo, s-pf. text (cf. pr. tego, -ere ‘cover’; < IE *\(s)teg-; cf. Gr. otéym ‘cover, fend,
contain’, Lith. stogas ‘roof’; cf. Lewis/Short 1879: 1845-1846; WH II: 654; Pokorny
IEW: 1013-1014; LIV?: 589; NIL: 634-636; de Vaan 2008: 608);

sentis ‘thorn’, sentus ‘shrubby’ (< *#\k(e)s-p-ti/to-; cf. Hitt. kiszi ‘comb’, Gr. Eoive
‘scratch, comb’, MIr. eir ‘comb’, OCS ceso ‘comb’; cf. Lewis/Short 1879: 1673; Stolz
1894: 297; WH 11: 516-517; Kent 1932b: 125; Pokorny IEW: 585; Meiser 1998: 113;
LIV 357);1%0

8.1.2.3 The clusters palatovelar + t/s
The outcome of the development of the palatovelar + t is same as for *Kt(and *K*t):

K +t = L. kt (<ct>):

sup. dictum (cf. pr. dico, -ere ‘say’; < IE *\dejk-; cf. OIA ddiksi ‘point’, Gr. deicvopt
‘show’; cf. Lewis/Short 1879: 570-571; WH |: 348-349; Pokorny IEW: 188-189;
LIV?Z: 108-109; de Vaan 2008: 169—-170);

sup. spectrum, nom. spectrum (cf. pr. specia, -ere ‘observe’; < IE *\spek-; cf. OIA pdsyati
‘see’, Gr. okémtopon ‘look about something”’; cf. Lewis/Short 1879: 1737; WH I1: 570—
571; Pokorny IEW: 984; LIV2: 575-576; de Vaan 2008: 578-579);

sup. léctum (cf. pr. lego, -ere, pf. legi ‘choose, read’; < IE *Vleg-; cf. Gr. Aéyo “pick up’;
cf. Lewis/Short 1879: 1047-1048; WH 1. 351-352, 397, 780; Pokorny IEW: 658;
LIV?Z: 397; de Vaan 2008: 332-333);

sup. réctum, nom. rector ‘guide’ (cf. pr. rega, -ere ‘rule’; < IE *VHsreg-; cf. OIA rdjat
‘prevail’, MW. reag ‘stand up’; cf. Lewis/Short 1879: 1551-1553; WH I: 273, 415,
429-430; WH 11: 426-427; Pokorny IEW: 854-857; LIV2: 304-305; de Vaan 2008:
517-518);

189 Ifreconstructed as * peik- (cf. LIV? L.c.), if related to OIA pimsati “adorn’, it should be reconstructed as *\pe! k-
(cf. Pokorny IEW l.c., LIV?: 464-465).
190 The cluster of #Ks is simplified on #0s-, cf. Meiser (1998: 113); Weiss (2009: 170).
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sup. fictum, adj. fictus (cf. pr. fingo, -ere ‘mold’; < IE *Vdejg"-: cf. OIA dihanti ‘stack
up’, Goth. digan ‘form mould’; cf. Lewis/Short 1879: 750-751; WH |: 501-502;
Pokorny IEW: 244-245; LIVZ 140-141; NIL: 118-119; de Vaan 2008: 221-222);

sup. tractum, ppp. tractus (cf. pr. traho, -ere ‘pull’; < IE *Vd"reg"-; cf. Gr. tpéym ‘run’,
Goth. -dragan ‘carry’; cf. Lewis/Short 1879: 1885—-1886; WH Il: 697—699; Pokorny
IEW: 257, 273; LIV?: 154; de Vaan 2008: 626—627);

sup. uectum, nom. vector (cf. pr. ueha, -ere ‘carry’; < IE *\yeg"-; cf. OIA vdhati “cart,
drive’, OCS vezg ‘drive’; cf. Lewis/Short 1879: 1962; WH I1: 741-743; Pokorny IEW:
1118-1120; LIVZ 661-662; de Vaan 2008: 658);

num. octo ‘eight’ (< IE *okto; cf. Goth. ahtau, Gr. oktd; cf. Lewis/Short 1879: 1254—
1255; WH 11: 199-200; Pokorny IEW: 775; Coleman 1992: 266; Blazek 1999: 266;
de Vaan 2008: 424-425);

Similarly, the outcome of the development of the palatovelar + s is same as for *Ks (and *K¥s):

K +s=L. ks (<x>):

s-pf. dixt (cf. pr. dico, -ere ‘say’; <IE *\dejk-; cf. OIA ddiksi ‘point’, Gr. deikvout ‘show’;
cf. Lewis/Short 1879: 570-571; WH I: 348-349; Pokorny IEW: 188—189; LIV?: 108—
109; de Vaan 2008: 169-170);

s-pf. spexi (cf. pr. specio, -ere ‘observe’; < IE *\spek-; cf. OIA pdsyati ‘see’, Gr.
okémtopon ‘look about something’; cf. Lewis/Short 1879: 1737; WH 1I: 570-571;
Pokorny IEW: 984; LIV2: 575-576; de Vaan 2008: 578-579);

s-pf. réxi, nom. réx ‘king’ (cf. pr. rega, -ere ‘rule’; < IE *\Hsreg-; cf. OlA rdjat ‘prevail’,
MW reag ‘stand up’; cf. Lewis/Short 1879: 1551-1553; WH |: 273, 415, 429-430;
WH 11: 426-427; Pokorny IEW: 854-857; LIV?: 304-305; de Vaan 2008: 517—518);

s-pf. finxi (cf. pr. fingo, -ere ‘mold’; < IE *Vd"ejg"-; cf. OIA dihanti “stack up’, Goth.
digan ‘form mould’; cf. Lewis/Short 1879: 750-751; WH 1. 501-502; Pokorny IEW:
244-245; LIV?: 140-141; NIL: 118-119; de Vaan 2008: 221-222);

s-pf. traxt (cf. pr. trahs, -ere ‘pull’; < IE *Vd"reg"-; cf. Gr. tpéyo ‘run’, Goth. -dragan
‘carry’; cf. Lewis/Short 1879: 1885-1886; WH II: 697-699; Pokorny IEW: 257, 273,;
LIV?: 154; de Vaan 2008: 626—627);

s-pf. uexi (cf. pr. uehs, -ere ‘carry’; < IE *\ueg'-; cf. OIA vdhati, OCS vezp; cf.
Lewis/Short 1879: 1962; WH 11: 741-743; Pokorny IEW: 1118-1120; LIVZ: 661-662;
de Vaan 2008: 658);

num. sex ‘six’ (< IE *seks; cf. Goth. saihs, Gr. £; cf. Lewis/Short 1879: 1687; WH II:
528-529; Pokorny IEW: 1044; Coleman 1992: 237; Blazek 1999: 237; de Vaan 2008:
560);

Note: L. uox is an example of the neutralization of the labiovelar before -s, cf. OIA vak, Gr. 8y < |E *uok*-s. This
neutralization was extended, by the analogy, to other cases of the paradigm (de Vaan 2008: 691-692); it even
became a base for new derivations: uocare, uocalis, uocabulum, etc.

8.1.2.4 The clusters labiovelar + t/s

Labiovelars lose their labial component when clustering with t or s:

K* +t = L. kt (<ct>):
sup. coctum, adj. coctus, nom. coctor (cf. pr. coqua, -ere ‘cook’; < *\pek“-; cf. OIA
pacati, OCS peco ‘cook’; cf. Lewis/Short 1879: 468; WH 1. 270-271; WH I1: 338;
Pokorny IEW: 798; LIV?2: 468-469; NIL: 548-552; de Vaan 2008: 134);
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sup. -lictum (cf. pr. -linquo, -ere ‘abandon’; < *\Jejk!-; cf. OIA rindkti ‘leave’, Gr. Aeinw
‘leave, quit’; cf. Lewis/Short 1879: 1557—1558; WH 1: 808-809; Pokorny IEW: 669—
670; LIV?: 406-408; de Vaan 2008: 344);

nom. sector (cf. pr. sequor ‘follow’; < *\sek!-; cf. OIA sdcate ‘follow’, Gr. &mopon
‘follow’; cf. Lewis/Short 1879: 1677-1678; WH Il: 519; Pokorny IEW: 896-897;
LIV?2: 526-527; de Vaan 2008: 555-556);

sup. -stinctum (cf. pr. -stingua, -ere ‘quench’; < *Vsteng"-; cf. Goth. stiggn ‘meet, adjoin’;
cf. Lewis/Short 1879: 1760; WH I: 706—707; Pokorny IEW: 1016-1017; LIV?2: 596
597; de Vaan 2008: 588);

sup. anctum (cf. pr. ungua, -ere ‘anoint’; < *\Hzeng!-; cf. OIA andkti ‘anoint, smear’,
Arm. awcanem ‘anoint’; cf. Lewis/Short 1879: 1931; WH II: 819-820; Pokorny IEW:
779; LIVZ: 267; de Vaan 2008: 641-642);

pr. nicta, nictor, nom. nictus (cf. pr. coniued, -ere ‘close the eyes’; < *Vknejg"'-; cf. OHG
nigan ‘bow, inclined’; cf. Lewis/Short 1879: 1206; WH 1. 260; Pokorny IEW: 608;
LIV?2: 410-411; Sihler 1995: 163; de Vaan 2008: 130), 410—411);

num. quinctus, quintus ‘fifth’ (< Italic *k*enk“to- < IE *puk¥to-; cf. OIA pakthd-, Gr.
néunrtog; cf. Lewis/Short 1879: 1515; WH 1I: 407—408; Pokorny IEW: 808; Coleman
1992: 222; Blazek 1999: 221). De Vaan (2008: 509) assumes for guintus the earlier
spirantization and later loss of the spirant (-nkt- > -nxt- > -nt-), similarly to the
spirantization of velars in Sabellic.

K¢+s=L. ks (<x>):

s-pf. caxi (cf. pr. coqua, -ere ‘cook’; < *\pek“-; cf. OIA pacati, OCS pecop ‘cook’; cf.
Lewis/Short 1879: 468; WH I: 270-271; WH I1: 338; Pokorny IEW: 798; LIV?: 468—
469; NIL: 548-552; de Vaan 2008: 134);

s-pf. -stinx (cf. pr. -stingua, -ere ‘quench’; < *\steng“-; cf. Goth. stiggn ‘meet, adjoin’;
cf. Lewis/Short 1879: 1760; WH I: 706—707; Pokorny IEW: 1016-1017; LIV?: 596—
597; de Vaan 2008: 588);

s-pf. inxi (cf. pr. ungua, -ere ‘anoint’; < *\Hzeng!-; cf. OlA andkti ‘anoint, smear’, Arm.
awcanem ‘anoint’; cf. Lewis/Short 1879: 1931; WH II: 819-820; Pokorny IEW: 779;
LIV?: 267; de Vaan 2008: 641-642);

s-pf. co-nixi (cf. pr. coniued, -ere “close the eyes’; < *Vkneig”'-; cf. OHG nigan ‘bow,
inclined’; cf. Lewis/Short 1879: 1206; WH I: 260; Pokorny IEW: 608; LIVZ: 410-411;
Sihler 1995: 163; de Vaan 2008: 130);

s-pf. ninxit, nom. nix (cf. pr. ningué, ninguit, -ere, nom. g. sg. nivis ‘snow’; < *\snejg*’-
; ¢f. Olr. snigid ‘snow’, Goth. snaiws ‘snow’, OCS snégs ‘snow’; cf. Lewis/Short
1879: 1208; WH 1lI: 169-170; Pokorny IEW: 974; LIVZ: 573; NIL 622—625; de Vaan
2008: 409-410);

Note: L. pr. uiua, -ere, s-pf. uixi, sup. uicturus ‘live’, though from IE *VgtieHs- (cf. Gr. Biog, OIA jiva-, OCS. Zive
‘life”), seems to be translated from a y-final to a labiovelar final and fits subsequently into the alternation
pattern (cf. de Vaan 2008: 686).

8.1.2.5 The clusters dental + t/s
The cluster *Tt is wholly sibilantized as ss:

T+t=L.(9)s:
sup. messum, nom. messis (cf. pr. metd, -ere ‘mow, reap’; < IE *Vmet-; cf. W. medi ‘mow,
harvest’, OCS meto, mesti ‘throw, sweep’; cf. Lewis/Short 1879: 1140; WH I1: 82—83;
Pokorny IEW: 703-704; LIVZ: 442; de Vaan 2008: 377-378);
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sup. sénsum (cf. pr. sentio, -ire ‘feel’; < IE *\sent-; cf. OCS sestv “‘sensible, wise’; cf.
Lewis/Short 1879: 1672—1678; WH I1: 515-516; Pokorny IEW: 908; LIV?: 533; de
Vaan 2008: 554);

sup. esum, inf. esse (besides edere), nom. ésor, ppp. ésus (cf. pr. édo, -ere ‘eat’; < IE
*\Hied-; cf. OIA drti ‘eat’, OLith. edmi, esti ‘eat’; cf. Lewis/Short 1879: 626; WH I:
392-393; Pokorny IEW: 287-289; LIVZ 230-231; NIL: 208-210; de Vaan 2008:
185-186);

sup. fiisum, nom. fiisio (cf. pr. funda, -ere ‘pour’; < IE *\g"eud-; cf. OIA juhéti pour,
sacrifice’, Goth. guitan ‘pour’; cf. Lewis/Short 1879: 792-793; WH I: 563-564;
Pokorny IEW: 447-448; LIVZ 179-180; de Vaan 2008: 249-250);

sup. liasum, ppp. lisus (cf. pr. liudo, -ere ‘play’; < IE *Vlejd-; cf. Gr. Ailet ‘play’, OIA
lédmi ‘play’; cf. Lewis/Short 1879: 1083; WH I: 829; Pokorny IEW: 666; LIV?: 402—
403; de Vaan 2008: 350-351);

sup. suasum, nom. suasor (cf. pr. suadeo, -ére ‘advice, recommend’; < IE *\/Syesz-; cf.
OIA svddant ‘make savoury’, Gr. 1160¢ ‘pleasant’; cf. Lewis/Short 1879: 1770-1771;
WH 11: 483, 611-612; Pokorny IEW: 1039-1040; LIV2: 606-607; NIL: 670-672; de
Vaan 2008: 594);

sup. triisum, ppp. triisus (cf. pr. triids, -ere ‘thrust, push’; < IE *vtreyd-; cf. OCS truds
‘labour, work’, OHG -driozan ‘cause sorrow’; cf. Lewis/Short 1879: 1905; WH II:
710; Pokorny IEW: 1095-1096; LIVZ: 651-652; de Vaan 2008: 630);

ppp. fisus sum (cf. pr. fido, -ere “trust’; < IE *b"ejd"-; cf. Gr. neibw ‘persuade’, Alb. be,
besé ‘faith’; cf. Lewis/Short 1879: 747-748; WH 1. 493-494; Pokorny IEW: 117,
LIV?: 71; NIL: 12—13; de Vaan 2008: 218-219);

sup. iussum (cf. pr. iubes, -ére ‘command’; < IE *\Hjeud"-; cf. yidhyati “fight’; cf.
Lewis/Short 1879: 1014; WH I: 724-725; Pokorny IEW: 511-512; LIV?: 225-226; de
Vaan 2008: 312-313);

In reconstructed clusters of *d", the outcome is st attested in two examples: aestus ‘heat,
fervor’, aestas ‘summer (heat)’ (< *Heid"-) (Stolz 1894: 326; Sihler 1995: 203; Meiser 1998:
127; Hill 2003: 243-247; de Vaan 2008: 28). The outcome is irregular, hence minor, and
definitely not related to Bartholomae’s Law (which, if operative in Pre-Italic, would yield a
voiced outcome).

The same outcome is regular (since it is attested for all clusters of the same structure)
for clusters of *Ttr > str. Examples are: rostrum ‘snout, beak’ (cf. rodo ‘graw’ with s-pf rast
and ppp. rosum, both regular; cf. WH II: 439-440; Pokorny IEW: 854; Leumann 1977: 190;
Meiser 1998: 124; de Vaan 2008: 526); similarly fiistis ‘stick, rod’ (cf. -fitare ‘strike’; cf. OE
beatan, OHG bozan ‘strike’; cf. WH I: 259-260, 573; Pokorny IEW: 112; Hill 2003: 229-238;
de Vaan 2008: 253) and ceestus ‘strip of leather’ (related to caedo ‘cut, hew, fell’; cf. WH 1. 44,
129, 690; Pokorny IEW: 917; Untermann 2000: 364; Hill 2003: 229-238; de Vaan 2008: 79—
80).

Note: The old process of sibilantization does not affect the (later) clusters resulting from verbal prefix + verbal
root: attined ‘hold’ (= ad-tened), cf. Sihler (1995: 203), Baldi (1999: 293).
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T+s=L.(s)s:

s-pf. messut (cf. pr. meto, -ere ‘mow, reap’; < IE *\met-; cf. W. medi ‘mow, harvest’,
OCS metg, mesti ‘throw, sweep’; cf. Lewis/Short 1879: 1140; WH I1: 82—83; Pokorny
IEW: 703-704; LIV?: 442; de Vaan 2008: 377-378);

s-pf. sénst (cf. pr. sentio, -ire “feel’; < IE *Vsent-; cf. OCS sesto ‘sensible, wise’; cf.
Lewis/Short 1879: 1672—1678; WH I1: 515-516; Pokorny IEW: 908; LIVZ: 533; NIL:
208-220; de Vaan 2008: 554);

s-pf. list (cf. pr. lida, -ere ‘play’; < IE *lejd-; cf. Gr. et ‘play’, OIA lédmi “play’; cf.
Lewis/Short 1879: 1083; WH I: 829; Pokorny IEW: 666; LIVZ 402-403; de Vaan
2008: 350-351);

s-pf. suast (cf. pr. sudaded, -ére ‘advice, recommend’; < IE *NsyeH-d-; cf. OIA svddant
‘make savoury’, Gr. 160¢ ‘pleasant’; cf. Lewis/Short 1879: 1770-1771; WH Il 483,
611-612; Pokorny IEW: 1039-1040; LIVZ: 606-607; NIL: 670-672; de Vaan 2008:
594);

s-pf. trast (cf. pr. triido, -ere ‘thrust, push’; <IE *ltreyd-; cf. OCS trud» ‘labour, work’,
OHG -driozan ‘cause sorrow’; cf. Lewis/Short 1879: 1905; WH II: 710; Pokorny IEW:
1095-1096; L1V 651-652; de Vaan 2008: 630);

s-pf. iusst (cf. pr. iubes, -ére ‘command’; < IE *VHjeud"-; cf. OIA yidhyati “fight’; cf.
Lewis/Short 1879: 1014; WH I: 724-725; Pokorny IEW: 511-512; LIVZ: 225-226; de
Vaan 2008: 312-313);

s-pf. uasi (cf. pr. uado, -ere ‘go’; < IE *NyueH,d"-; cf. ON vada ‘wade’; cf. Lewis/Short
1879: 1951; WH 11: 723-724; Pokorny IEW: 1109; LIVZ: 664; de Vaan 2008: 650);

Note: The process even afflicts secondary clusters like possum ‘can’ (< *potis sum), cf. Meiser (1998: 116).

8.1.2.6 The clusters sibilant + t/s
Old Indo-European cluster *st is fully preserved; Indo-European cluster *ss is either preserved
or simplified (usually according to rhythmicity rule):

s+t=L.st

nom. castus ‘pure’ (cf. pr. cares, -ére ‘lack’; < IE *\kes-; cf. OIA $asti ‘order’; cf.
Lewis/Short 1879: 291292, 299; WH |: 167, 178; Pokorny IEW: 586; LIV?: 329; de
Vaan 2008: 92-93);

pr. est (cf. pr. sum ‘be ’; < IE *VHies-; cf. OIA dsti, OLith. esti, OCS jestv ‘be’; cf.
Lewis/Short 1879: 1797-1800; WH I: 263, 420; WH 11: 628-629; Pokorny IEW: 340—
341; LIV?: 241-242; NIL: 235-238; de Vaan 2008: 599);

sup. pistum (beside pinsum, pinsitum), nom. pistor ‘baker’ (cf. pr. pinso, -ere ‘crush’; <
IE *\/pe;'s-; cf. OIA pinasti ‘crush, grind’, RuCS pwchati ‘thrust, sprout’; cf.
Lewis/Short 1879: 1878—1880; WH I1: 302, 307—308; Pokorny IEW: 796; LIV?: 466;
de Vaan 2008: 466-467);

sup. haustum (cf. pr. haurio, -ire ‘draw’; < IE *VHzeus-; cf. Gr. abo ‘get a light’, ON
ausa ‘scoop’; cf. Lewis/Short 1879: 842—843; WH |: 637; Pokorny IEW: 90; LIVZ:
275-276; de Vaan 2008: 281);%!

pr. sto, sisto ( ‘stand ’; < IE *\steH,-; cf. OIA dsthat ‘stand’, Lith. stoti ‘stand’; cf.
Lewis/Short 1879: 1711-1712, 1762-1763; WH 11: 584, 587, 597-598, 632; Pokorny
IEW: 1004-1010; LIV?: 590-592; NIL: 637-659; de Vaan 2008: 567, 589-590);

191 The initial /- in Latin is probably hypercorrect, l.c.
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s+s=0L.(0)s:

pr. esi (= *es-si; cf. pr. sum ‘be *; < IE *\VHies-; cf. OIA dsti, OLith. esti, OCS jests ‘be’;
cf. Lewis/Short 1879: 1797—-1800; WH 1: 263, 420; WH 11: 628-629; Pokorny IEW:
340-341; LIV?: 241-242; NIL: 235-238; de Vaan 2008: 599);

s-pf. pinsi (cf. pr. pinso, -ere ‘crush’; < IE *\peis-; cf. OIA pindsti ‘crush, grind’, RuCS
povchati ‘thrust, sprout’; cf. Lewis/Short 1879: 1878—1880; WH I1: 302, 307-308;
Pokorny IEW: 796; LIV 466; de Vaan 2008: 466—467);

s-pf. haust (cf. pr. haurié, -ire ‘draw’; < IE *\Hoeus-; cf. Gr. adw ‘get a light’, ON ausa
‘scoop’; cf. Lewis/Short 1879: 842-843; WH I: 637; Pokorny IEW: 90; LIV?: 275~
276; de Vaan 2008: 281);

8.1.2.7 Overview of Latin development!®2
Latin development has two innovations: the first is the Common Indo-European transformation

of the dentals in clusters of *Tt and *Ts; the second is old neutralization of labiovelars in both

contexts:

IE Latin t- S-
-k¥/g¥gt | k¥g4(u)lu kt ks
-k/g/g" k/g/h kt ks
K/glgh kigih kt ks
-t/d/dt | t/d/d (b, ) ss ss
-p/b/b" p/b/f (b) pt ps
-S s/r st ss

8.2 Sabellic languages

The Sabellic branch of Italic languages, though once widely used than the Latin-Faliscan branch, is worse attested
than its counterpart. In this paper, data will be used from Oscan and Umbrian. Texts are attested either in native
alphabets (adapted to a given language, principally similar to Etruscan and closely related to it) or in Greek
aApapnrog (only for Oscan), later Latin script was used for both languages (Baldi 1999: 129—-132; 136-140; Stuart-
Smith 2004: 78-79, 100-101; Pocetti 2017: 739).

Since both Oscan and Umbrian are relict languages (Oscan is attested in about 200 documents, Umbrian
is attested in small glosses and especially in Tabulae Iguvinae), we have to use a minimal set of language data,
though we can cover the main tendencies in the development of clusters of plosive + t/s (and s + t/s) even with
attested data, albeit often very thinly (on the relationship between Oscan and Umbrian, cf. Baldi 1999: 174-176).

8.2.1 Sabellic and Indo-European
The typical features separating the Sabellic obstruent system from that of Indo-European are
(listed are only those relevant for our field of interest):

1. the loss of labiovelars (in contrast to Latin) in all positions including plosive + #/s (for this
more below), intervocalic in the way of merging with pure labials, cf. Os. pis vs L. quis
‘who’, Os. nom. pl. bivus vs L. vivus, Um. vufru ‘votive’ (< IE *uog“-ro-) (Meiser 2017:
749);

192 Valid only for the internal clusters.
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ii. the transformation of old IE voiced aspirated plosives into voiceless spirants (Meiser 2017:
744);

1ii. sibilantization of clusters of 7t as ss;

iv. spirantization/lenition of plosives before #/s;

v. degemination of ss (especially for metrical reasons).

Note: Though not the proper ‘consonantal development’, we should mention vowel syncope (Meiser 2017: 748),
producing secondary clusters of different origins and (often even outcomes) that result from ‘old clusters’.
Some examples we will mention below.

The first feature is shared with Ancient Greek (but not with Mycenaean!) and with P-Celtic
languages. The second feature is attested partially in Latin and Middle Greek. The third feature
is shared with Latin, Celtic, and Germanic languages, while the spirantization of plosives is

attested not only in Celtic and Germanic but even in Iranian, etc.

8.2.2 Sabellic clusters and their IE origins

There is no distinction between plain velars and palatovelars in all Italic languages (as there is
none in all centum-languages), but we will distinguish both series for better Indo-European
contextualisation. Beside old alternations, there are numerous secondary clusters, arising due
to the syncope of vowels, often with a different outcome than those of the primary clusters. This

distinction between primary and secondary clusters is very distinguishable.

8.2.2.1 The clusters labial + t/s
In Oscan, labiality is preserved. In Umbrian the labial fricative is delabialized:

P +t = (Sab. *t), Os. ff, Um. (h)?):'*

Os. scriftas, Um. screhto, screihtor “written’ (cf. L. scriptus; < IE *\skrejb"-; cf. ON hrifa
‘scratch, tear’, Latv. skripat ‘scratch, scribble, write down’; cf. von Planta 1892: 425;
Buck 1904: 78; Pokorny IEW: 946-947;Meiser 1986: 92; LIV?: 562; Stuart-Smith
2004: 80, 113; de Vaan 2008: 546-547; Meiser 2017: 749);

Os. ufteis, uhftis “voluntatis’ (cf. L. optié; < IE *NHsep- (?); cf. Hitt. epp-“app- ‘take,
grab’; cf. Buck 1904: 78; Pokorny IEW: 781; LIV%: 299; Stuart-Smith 2004: 95; de
Vaan 2008: 431-432);

Um. setums PN ‘Septimus’ (cf. L. Septimus; < IE *septm-; cf. OIA sapta- ‘seven’, Gr.
éntd ‘seven’; Pokorny IEW: 909; Coleman 1992: 248; Sihler 1995: 214-216; Blazek
1999: 248; de Vaan 2008: 555; Meiser 2017: 749);

Note: The secondary (having arisen due to syncopation) clusters in Umbrian seem to follow the same trajectory:
Um. hahtu, hatu, hatu ‘capito’ (cf. Os. hipid; Buck 1904: 78; Untermann 2000: 316).

P + s = Sab. (s)s:

193 This seems to be extended to secondary clusters, too: Um. hahtu, hatu “capito’ (cf. L. habed) (Buck 1904: 78).
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Os. osiin[ns-, Um. upsim (lit.) to be against’ (cf. L. ob-sint; < IE *\Hzes-; cf. OIA dsti,
OLith. esti, OCS jest» ‘be’; cf. von Planta 1892: 427; Buck 1904: 78; Pokorny IEW:
340-341; Untermann 2000: 248; LIVZ: 241-242; de Vaan 2008: 599);

Os. essuf, esuf, Um. esuf ‘himself; there’ (cf. L. ipse; Pltal. < *eps(0)-on-s <IE *soso; cf.
von Planta 1892: 427; Buck 1904: 79; Pokorny IEW: 281-286; Untermann 2000: 235—
236; de Vaan 2008: 308);

Um. ostendu ‘should set up’ (cf. L. ostendere ‘show, reveal’; < IE *\(s)tend-; cf. OIA
tanoti ‘stretch’, Gr. teivo ‘stretch, pull tight, Goth. ufbanjan ‘extend’; cf. Pokorny
IEW: 1065-1066; Meiser 1986: 169; Untermann 2000: 812—814; LIV?: 626-628; de
Vaan 2008: 612—613);

Note: The secondary (having arisen due to syncopation) clusters in Oscan are not subdued to this alternation, but
those in Umbrian are: Os. upsed, apsannam (cf. L. fecit), Um. osatu, oseto (from *opesa-, cf. L. operor)
(Buck 1904: 79; Meiser 1986: 169, 173).

8.2.2.2 The clusters velar + t/s

The IE cluster *K¢ is realized as At (the 4 is often omitted). The outcomes are mixed with those
of IE *Kt (see below):

K +t=Sab. ht:

Os. saahtim, Um. sahta, satam, sahatam ‘sanctified, holy’ (cf. L. sanctum ‘holy’; < IE
*\sHonk-i-; cf. Hitt. $aklai ‘custom, rites’, Celtiberian Sancilistara ‘money-fine’ (?);
cf. Buck 1904: 89; Pokorny IEW: 878; Untermann 2000: 640—643; Stuart-Smith 2004:
95; de Vaan 2008: 532);

Um. uhtur ‘(a title of an official?) (cf. L. auctor ‘seller, authoritative person’; < IE
*\/Hzeug-; cf. OIA uksati “increase’, Lith. dugu ‘grow’; cf. Buck 1904: 89; Meiser
1986: 92; Pokorny IEW: 86—87; LIV?: 84-85; Untermann 2000: 788—789; NIL: 328—
332; de Vaan 2008: 61-62);

Um. ahtisper, ahtimen ‘act( cf. L. actié ‘activity’; < *VHzeg-; cf. OIA djati ‘drive’, Gr.
dyw “drive, lead, go’; cf. Pokorny IEW: 4-6; LIV?: 255-256; Untermann 2000: 65—66;
NIL: 267-277; de Vaan 2008: 30-31).

Note: The secondary clusters arising due syncopation are not affected by this process, cf. Um. fiktu ‘form’ (cf. L.
fingd; < IE *d"eig"-e/o-; cf. WH |: 501-502; Pokorny IEW: 244-245; LIVZ; 140-141; Stuart-Smith 2004: 112;
; de Vaan 2008: 221-222; Meiser 2017: 750). The secondary cluster from syncopated syllables could be
realized in Umbrian as it, but not in Oscan: cf. Um. aitu, aitu, Os. actud (cf. L. agit); Os. fac Um. feitu, fetu,

feetu (cf. L. factum). In such a case, the lenition process has outcome either a palatal approximant or zero due
to the elision (cf. Buck 1904: 89).

There are no solid examples for the development of the IE cluster of Ks, though we assume the
outcomes are same as for the IE cluster Ks (see below):
K + s = Sab. 0s:

not attested

Note: The & is sometimes restored due to analogy: Os. pedoeil, medixud = meddiss, meddis ‘(L.) meddix

(magistrate)’ (from *med-deiks; von Planta 1892: 376; Buck 1904: 91; Untermann 2000: 456-459; de Vaan
2008: 169-170).
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8.2.2.3 The clusters palatovelar + t/s
Old IE palatovelars merged fully with their plain velar counterparts. The cluster of K7 is then

realized in the same way as Kzt.

K +t= Sab. ht:

Os. ehtrad ‘outside’ (cf. L. extra; < IE *H eg"-s-; cf. Olr. ess- ‘out’, Gr. £€ ‘from’, OCS iz
‘out’; cf. Buck 1904: 89; Pokorny IEW: 292-293; Meiser 1986: 92; Untermann 2000:
202-203; Meiser 2017: 749; de Vaan 2008: 195-196);

Os. Uhtavis PN (cf. L. Octavius; < IE *okto-; cf. Goth. ahtau, Gr. dxt®; cf. von Planta
1892: 351; Buck 1904: 89; Pokorny IEW: 775; Meiser 1986: 92; Coleman 1992: 266;
Blazek 1999: 266; Stuart-Smith 2004: 95; de Vaan 2008: 424-425);

Um. speturie ‘spectoriae (augural) (cf. L specia, -ere ‘observe’; < IE *\spek-; cf. OIA
pasyati ‘see’, Gr. oxéntopar ‘look about something’; cf. Pokorny IEW: 984; LIVZ:
575-576; de Vaan 2008: 578-579; Meiser 2017: 749);

Um. rehte ‘right’ (cf. L. recta “directly’; < IE *\Hareg-; cf. OlA rdjat ‘prevail’, MW reag
‘stand up’; cf. von Planta 1892: 352; Buck 1904: 89; Pokorny IEW: 854-857; Meiser
1986: 92; LIV?: 304-305; Untermann 2000: 633; de Vaan 2008: 517-518);

The IE cluster Ks merged with the K cluster, as in all centum-languages, and as far as we can

judge from the lack of data for Ks (see above). The outcomes for Ks are:

K +s = Sab. (h)s:

Os. sehsimbriis ‘born in the sixth month’, sehsik[ ‘? (cf. L. sextarius ‘measure of one-
sixth’; < IE *Vsyeks-; cf. Gr. &€, Goth. saihs ‘six’; cf. Buck 1905: 91; Pokorny IEW:
1044; Coleman 1992: 237; Blazek 1999: 237; Untermann 2000: 91; de Vaan 2008:
560);

Os. destrst (< L. ‘dextra est), Um. desua, dersua ‘right, destrame ‘in the right’ (cf. L.
dexter ‘right’; < IE *deks-; cf. OIA ddksina- ‘right’, Gr. de£id ‘right hand’; cf. von
Planta 1892: 376; Buck 1904: 91; Pokorny 1959: 189-191; Untermann 2000: 169—
170; de Vaan 2008: 168);

Note: Os. sehsimbriis still preserves the older cluster /s, Os. destrst represents “*fes-tr-.

8.2.2.4 The clusters labiovelar + t/s

The development of old labiovelars before ¢ is based on few etymologies. It seems that
labiovelars were delabialized before ¢ as in Latin, as far as we can judge from very scarce
examples, but surprisingly, the outcoming velar is not spirantized as in case of K#/Kt, but in all
examples quoted below, the clusters could be secondary, due to syncopation (cf. Buck 1904:
80; Meiser 1986: 179). Regardless, if secondary, the cluster-realization of the original
labiovelar (otherwise fully labialized) as a velar is remarkable, being a result of an independent
neutralization.

However, we lack reliable enough data to determine the outcome of IE K¥# data.
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K* +t = Sab. kt (secondary?):

Um. fiktu “figito’ (< *fik“tod; cf. L. figo; < IE *d"ejHg"-; cf. Lith. diegti ‘sting’, Toch. B
tsikam ‘bite’ (?); cf. Buck 1904: 95; Pokorny IEW: 243-244; Meiser 1986: 82;
Untermann 2000: 284; LIV?%: 142; de Vaan 2008: 219);

Um. ninctu ‘ninguito™** (< *nink!tod; cf. L. ninguit ‘snow’; < *Vsnejg*'-; cf. Olr. snigid
‘snow’, Goth. snaiws ‘snow’, OCS snégw ‘snow’; cf. Buck 1904: 95; Pokorny IEW:
974; Meiser 1986: 84—86; Untermann 2000: 497—498; LIV?: 573; de Vaan 2008: 409—
410);

Os. Puntiis PN ‘Quintius’ (but Os. [Tountieg, pomtis), Um. nom. pl. puntes ‘quiniones’
(i.e., a group of five priests) (< PSab. *ponkto- ‘five’ < Italic *k“enk“to-; < IE *penk*-
te-; cf. OlA pakthd-, Gr. néuntoc; cf. Buck 1904: 95; Pokorny IEW: 808; Meiser 1986:
89; Coleman 1992: 222; Blazek 1999: 221-222; Untermann 2000: 608). De Vaan
(2008: 509) assumes for quintus the earlier spirantization and later loss of the spirant
(-nkt- > -nxt- > -nt-), similarly to the spirantization of velars in Sabellic. Similar
development is valid in the case of Um. anstintu ‘distinguito’ (< *-stink*tod; Buck
1904: 95; Meiser 1986: 82; Untermann 2000: 106).

The velar is lost due to the position inside the cluster. Similarly, the intermediate labiovelar (or
more properly, its outcome) was lost in Um. umtu ‘anoint’ (< *Hseng"etod; Meiser 1986: 80;

Untermann 2000: 797-798). Such examples could represent an old neutralization K%t >kt > ht
> Ot

Note: An atypical outcome like Os. aftifm ‘unknown psyche/body part (?) (< *VH;eg!- ‘se¢’ ?; Meiser 1986: 90—
91; Untermann 2000: 60) could be a result of a levelling (and a regular spirantization); abovementioned Os.
[oprtieg (to Os. Puntiis, pomtis) could be the same case (z could represent a spirant since in Greek ¢ had still
the value of /p"/).

For the development of the cluster of K%s, we have at our disposal only Um. suboco ‘invocation’
(acc. sg.) and Um. subocau ‘call’ (both from *uok-s), analogically extended to other forms (as
in Latin), though the cluster is *k*%s in its origin (Meiser 1986: 90; Untermann 2000: 707—708).
As in the case of IE K¥, we lack data to demonstrate the Sabellic outcomes for IE K%s but we
can assume the delabialization of the cluster, later probably spirantized and lenited as the

clusters Ks and K.

8.2.2.5 The clusters dental + t/s
As in other IE languages (Latin, Germanic, Celtic), the IE cluster of dental plosive + t were

transformed into ss:

T + t= Sab. (s)s:

194 Surprisingly without a loss of the intermediate phoneme, cf. below on Um. anstintu, Os. Puntiis, pomtis, Um.
puntes, Um. umtu).
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Os. Fepoopet “*Versori’ (epithet of Tuppiter = advertor; cf. Um. trahurfi ‘placed across’,
L. versus; < IE *yert-to-; cf. OIA vrttd- ‘turn’, Pruss. wirst ‘become’ ; cf. von Planta
1892: 419; Buck 1904: 86; Pokorny IEW: 1156—-1158; Untermann 2000: 844—-845;
LIVZ 691-692; de Vaan 2008: 666—667);

Um. sesust ‘sederit’ (cf. L. sessus; < IE *\sed-t-; cf. OIA sattd- ‘sit, OCS sédéti “sit’; cf.
von Planta 1896: 335; Buck 1904: 86; Pokorny IEW: 884—887; Untermann 2000: 680—
681; LIV?: 513-515; NIL: 590-600; de Vaan 2008: 551-552)'%%;

Um. frosetom ‘fraudatum’ (cf. OL. fraussus; < IE *Nd'rey-t/d"- (?); cf. OIA dhriti-
‘deception, error’; cf. Buck 1904: 86; Pokorny IEW: 277; LIV?: 156; Untermann 2000:
300-301; de Vaan 2008: 240);

Os. castrous, Um. kastruvuf, castruo ‘(fenced) field’ (?) (cf. L. castrum ‘fort, castro
‘castrate’; < IE *Vkes-; cf. OIA $dstra- ‘knife’, Gr; cf. Buck 1904: 86; Pokorny IEW:
586; Untermann 2000: 374-375; LIV?: 329-330; de Vaan 2008: 97-98);'%°

There are the secondary clusters, arising due to syncope, of two dentals, with the pattern 7¢ >
0t: Um. titu, tetu, ditu ‘should give’ (< PSab. *dédatod < 1E *di-dHs-tod); preuendu ‘advertito’
(< PSab. *praj-uendetod < IE *\yend'-) (cf. Meiser 1986: 180).

Similarly, the IE clusters of 7's are realized as Os:

T + s = Sab. (s)s:

Um. revestu ‘check’ (= *re-ueid-s-e-tod; cf. L. re-visere ‘visit; < IE *\yeid-s-; cf. OIA
vittd- ‘find’, Lith. véizdi ‘look for’; cf. von Planta 1892: 390; Buck 1904: 85; Pokorny
IEW: 1125-1127; Untermann 2000: 634—635, 854-855; LIV? 665-667; de Vaan
2008: 676);

Um. Fise ‘deo Fidio’, Os. Fiisfais *Fisiis’ (cf. L. fisus ‘trust’; < IE *\b"ejd"-so-, but often
being considered from *\/b”ejd”—t—; cf. von Planta 1892: 419; Buck 1904: 85; Pokorny
IEW:117; Untermann 2000: 286; LIV?: 71-72; Stuart-Smith 2004: 104, 113; de Vaan
2008: 218-219);

Note: The secondary clusters of 75, arising due to syncope, are realized as z in the native alphabet but as s in Latin
alphabet, cf. Os. hlirz (cf. L. hortus), Um. tagez, tases (cf. L. tacitus), Os. puz, pous, Um. puze, puse ‘ut’ (<
*put-s) (von Planta 1892: 391; Buck 1904: 86; Meiser 1983: 173).

8.2.2.6 The clusters sibilant + t/s

The original cluster st is preserved in all cases:

s+t = Sab. st:
Os. pust, Um. post “after, behind’ (cf. L. post; < IE *pos-ti; cf. Gr. Arc.-Cypr. ndg ‘at, to’,
Cz. pozde ‘late’; cf. Buck 1904: 73; Pokorny IEW: 841; Untermann 2000: 618—624;
de Vaan 2008: 483);
Os. stait, Um. stahu ‘stand’ (cf. L. st6 ‘stand *; <1E *\steH,-; cf. OIA dsthat ‘stand’, Lith.
stoti ‘stand’; cf. Buck 1904: 73; Pokorny IEW: 1004-1010; Untermann 2000: 697—
700; LIVZ: 590-592; NIL: 634—636; de Vaan 2008: 567, 589—590);

195 But von Planta (1892: 390) considers it to be from *set-s-!
19 This is an example for the development of the cluster *Ttr, resulting, as in Latin, in str.
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Os. est, Um. est, est ‘be’ (L. est; <IE *\Hses-; cf. OIA dsti, OLith. esti, OCS jest» ‘be’;

cf. von Planta 1892: 473; Buck 1904: 73; Pokorny IEW: 340-341; Untermann 2000:
245-247; LIVZ: 241-242; NIL: 235-238; de Vaan 2008: 599);

The following single example of the development of the cluster of *ss could be interpreted as

a simplification of such a cluster as Os in Sabellic, assuming that Um. nom.sg. mers/mers, is a

s-stem followed by an -as of a nominative ending (i.e., -s-s-):

s +s=Sab. (s)s (?):'"’
Um. nom. sg. mefs, mers ‘law’ (s-stem, cf. d.-abl. pl. mersus; von Planta 1896: 71; Buck
1904: 130; Untermann 2000: 461-462).
8.2.2.7 Overview of Sabellic development
In the following table, only the primary clusters are listed. Note the spirantization of peripheral

series. The sibilantization of dental clusters is shared with Latin, Celtic and Germanic

languages:
IE Sabellic t- S-
-k¥/g%/g"" | -p/b/f [At] [(s)s]
-k/g/g" -k/g/h ht [(s)s]
-k/g/g" -k/g/h ht (s)s
-t/d/d" -t/d/f (s)s (s)s
-p/b/b" -p/b/f ft/ht (s)s
-S -S st (s)s

8.3 Trajectories of the Italic development
The development in both branches remarkably differs in the development of both peripheral
series: Latin data show a remarkably conservative development of the peripheral series clusters,
where old clusters are preserved. On the other hand, Sabellic data show a progressive
development of spirantization/lenition, with this split between the closely related sub-branches
mirroring that of Indo-Iranian. The labiovelar series has special development, which is
neutralized as plain velars in Latin, while the Sabellic data are inconclusive.

Both sub-branches share the same development of the dental series, which has
undergone a typical Indo-European development, here sibilantization of both clusters of *Tt
and *Ts (as in Sabellic, Germanic, Celtic). Outcoming ss (of different origins) are often

simplified as Os again in both sub-branches due to the moraic leveling.

197 However, the simplification of two sibilant clusters on 0s is known even from the secondary clusters resulting
from IE *Ts.
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8.3.1 Development of clusters labial + t/s

For the development of the labial clusters with #-, Latin is once again a conservative language,
preserving both plosives. The Sabellic development is more complex, different even for Oscan
on the one side and Umbrian on the other, though we trace both developments to a common
Sabellic source. First, the Pt cluster was spirantized, and the spirant is preserved as the
labiodental spirant in Oscan (cf. Os. scriftas, but Um. screihtor, cf. L. scriptus). In Umbrian,

the spirant was delabialized and later debuccalized (the outcoming / is sometimes elided):

1. P+t>pt (Latin)
ii. P+t>ot>ft (Oscan)
iii. P+t>oet>xt>ht (Umbrian)

Note: The Italic cluster of #pt- has another development in Latin: #pt- > st- (cf. L. sternué ‘sneeze’, related to Gr.
nTap-pnog, Traipw, Arm. p Fngam, p rngem; Stolz 1894: 297; Meiser 1998: 113; de Vaan 2008: 587), but note that
in this case the cluster of*#pst- is usually reconstructed (Schrijver 1995: 454; LIV/? 494-495). The L. taceo, -ére
‘be silent’ is reconstructed to be from IE *\preHok- (LIV2 495; related to Gr. mtdooo ‘shrink from’, Arm. fak'eaw
‘hid himself, Goth. Pahan ‘to keep secret, OHG dagén ‘be silent’ (but against this etymology cf. de Vaan 2008:
604—605; Untermann 2000: 731-332 reconstructs from *Vzak(H;)-).

The IE cluster *Ps is fully preserved in Latin when word-internal, but spirantized, debuccalized

(and often simplified) in Sabellic:

i. P+s>ps (Latin)
ii. P+s>@s>hs>0s (Sabellic)

Note: The cluster #ps- has another development: #ps- > 0s- (cf. L. sabulum ‘sand, gravel”), otherwise known from
Sabellic. For this analogy we presume that the initial labial was also spirantized, debuccalized and elided: #ps-
> #ps- > #hs. > #0s- (cf. Weiss 2009: 170, who does not give details on the trajectory).

The development attested in L. crispus ‘curly’, where *ps > L. sp is an example of an unproductive cluster,
where the metathesis of a sibilant (for the articulatory reasons) is attested, as in L. vespa ‘wasp’ (cf. Prus.
wobse, (E weefs, CS *(v)oss (Weiss 2009: 170).

Note: As with the cluster of Ks, there is an alternative trajectory for the Sabellic cluster, with a sibilantization

instead of debuccalization: Ps > ¢s > ss > 0s.

8.3.2 Development of the clusters velar + /s
The developments of the cluster *K¢ are remarkably different : Latin preserved an original
cluster, Sabellic clusters underwent a spirantization, followed by the debuccalization, the

outcoming / is sometimes elided):

. K+t>kt (Latin)
ii. K+t >xt>ht (/> 0t) (Sabellic)

Note: The velar (of any origin) is lost in clusters of Rks (R = any liquid): L. fortis ‘strong, robust’ (< OL. forctis);
L. ultus ‘revenge’ (< *ulkto-, cf. ulciscor) (Meiser 1998: 123; de Vaan 2008: 236-237, 363—637).
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Similarly, the IE cluster of *Ks is realized in Latin as ks in the inlaut (cf. Meiser 1998: 116;
Weiss 2009: 170). For the Sabellic development of the cluster of K5, we can model the trajectory

based on spirantization in the first phase, the spirant being later debuccalized and elided:

i. K+s>Kks (Latin)
ii. K+s>xs>hs>0s (Sabellic)

Note: But for the word-initial cluster Ks in Latin we have to state a more complex development, similar to that of
Sabellic, with a spirantization, debuccalization and elision: #Ks- > #xs- > #hs- > #0s-; cf. L. sentis ‘thorn’,
sentus ‘shrubby’ (< *ksp-ti/to-; cf. Gr. Eaivw; Meiser 1998: 113).

Note: The alternative trajectory for the Sabellic languages differs in its middle phase, the spirant sibilantized and
later elided: Ks > xs > ss > 0s.

8.3.3 Development of the clusters palatovelar + t/s

The palatovelar IE clusters of *K¢ and *Ks are realized in Latin in precisely the same way as IE

clusters of *Kt and *Ks (and *K*t, *K¥s, cf. above), i.e, as kt and ks (cf. Meiser 1998: 116, 124—

125; Weiss 2009: 170-171), the trajectories are hence the same. The same is valid for Sabellic

languages.

8.3.4 Development of the clusters labiovelar + t/s
The development of the labiovelar series differs remarkably in both sub-branches: Latin

preserved them, while in Sabellic they were lost, merged with labials.

Note: The labiovelar is regularly neutralized before labial vowels o/u (Sommer 1914: 187; Meiser 1998: 124—125;
Baldi 1999: 278), cf. L. colo ‘inhabit’, OIA cdrati ‘move’, Gr. téhopon, Doric téhopon ‘become’ <1E *\/kyeIHl-
(de Vaan 2008: 125); L. oculus ‘eye’, Gr. dy, OCS oko < IE *HzeKy- (de Vaan 2009: 425).

The Latin labiovelars are neutralized before t-, which is probably an ancient Indo-European
feature (cf. Meiser 1998: 116, 124-125). The development is hence the same as with plain
velars (and assumed Indo-European palatovelars). The Sabellic development could not be
reconstructed: the attested outcomes kt are, with the highest probability, secondary, since they
are not spirantized. In clusters of -Nk“t- the labiovelar is lost regularly, hence the proposed

trajectory is more constructed than reconstructed:

i. Kq+E> Kt (Latin)
ii. Kt >kt > xt > ht (Sabellic)

Similar ancient neutralization of a labiovelar is attested for the IE cluster of *K¥s in Latin (cf.
Meiser 1998: 116, 124-125; Weiss 2009: 170). Again, we lack enough Sabellic data to

reconstruct the proper trajectory.
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. Kf+s>s (Latin)

il. K¥+ s > ks > xs > hs > (s)s (?) (Sabellic)

8.3.5 Development of clusters dental + t/s

The outcomes of the Italic development, in general, exclude any possibility of considering ss
an outcome of intermediate stage st (as in Balto-Slavic or Iranian), since the outcome of IE *s¢
is preserved as Latin st (see below). Hence, we have to reconstruct a trajectory not coming
though an sz-stage at all. The outcome ss is the same as for the IE clusters *7s and (as much as
we dare say from scarce data) for [E *ss.

The traditional trajectory assumed for the development of IE clusters of *7t was
broadened especially under Brugmann’s influence (first Brugmann 1880: 140—142, used since),
though initially, the idea was by Kréauter (1877: 88) This model assumes the affrication of the
left plosive, followed by dissimilation (the affrication trajectory), merging at the same point
with the development of clusters of ss/Ts. For Latin, it was proposed by Brugmann (1885: 183;
1890: 305); the affrication trajectory is already used by Stolz (1894: 315); later Leumann (1977:
197), Meiser (1998: 124), Gortzen (1998: 386-390), Baldi (1999: 287) or Weiss (2008: 173),
for the Indo-European context cf. especially Szemerényi (1996: 103).

1. T+t>tt>tss> (s)s (Italic)

Note: Meisser (1986: 36; 1998: 123—124) reconstructs: Tt > £t > ts > ss; Ts > ss (accepted by Kiimmel 2007:
376).

Inside the affrication trajectory, the minor development 7#(#) to L. s#(r) could be modelled as:
TT(r) > £t(r) > st(r), with ¢- restored, i.e. not within a sound law (von Planta 1892: 419-424;
Buck 1904: 86—87; Leumann 1977: 197—-198; Sihler 1995: 201-203; Meisser 1998: 124-125;
Hill 2003: 226; Weiss 2009: 174), sinc ethe first element of the presumed affricate is lost.

Note: It is worth of notion that clusters of plosive + s + plosive are often simplified as s + plosive, as attested with:
suscipio ‘take up’ (subs-capio), sustineo ‘support’ (subs-teneo), though otherwise the cluster is preserved:
subscribo ‘write beneath’ (Baldi 1999: 297). Examples of the loss of the first plosive in a cluster could be
counter-examples against the affrication trajectory. Clear examples of the loss of the internal syllable but the
sibilantization of the final dental are given by Stoltz (1894: 317), Leumann (1977: 197-198, 203), Sihler
(1995: 198) or Meiser (1998: 117): L. lustro ‘make light’, illiistris (= in-louk-stri-) ‘illustrious’ vs liced ‘shine’
(with examples for clusters with final p or &, Meiser (1998: 117) states that zextus and extra are results of the
analogical restoration, not the old outcomes).'*8

198 As a counter-example could serve nom. dexter “right’, PN Sextius, not speaking about prefixed words (cf.
Leumann 1977: 202-204; Sihler 1995: 198-199).
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A different variant of the affrication model was proposed by Kent (1932a: 23; 1932b: 117—
118), who proposes that the second dental plosive (of the suffix) was lost and the cluster became

both merged with *Ts and subsequently sibilantized with it:

L. T+t>tt>tss> (s)s (Italic)

We propose an alternative trajectory (the spirantization trajectory), based on assumed
spirantization, instead of affrication of the left dental, and later spirantization of the whole
cluster and its sibilantization. The first to propose such a strategy for Latin was de Saussure
(1877: 375)', followed by Cocchia (1883: 16-58) and Bartholomae (1887: 83), critically to
this cf. Brugmann (1885: 183); Walde (1897: 487-492):

1. T+t>39t>39>(s)s (Italic)

Within the spirantization trajectory, the aforementioned cases of the development *7#(r) > st(r)
could be regularly modelled as: 7Tt > $¢r > str, with a spirant sibilantized regularly, analogically
for *Tt > 9t > st as a minor development, which is phonetically entirely acceptable. It is a
process parallel to the above-mentioned regular major development in the development of the
first plosive, the second being preserved, since it is not spirantized before » (but cf. Hill 2003:

247; who attributes the different distribution of ss/s¢ to the syllabic structure of a given word).

Similarly, the development of the cluster of *7's can follow either the affrication trajectory, with
the affrication and simplification of the cluster, as with all such geminate clusters of various
origins, it could be degeminated, especially after a long vowel (cf. Meiser 1998: 116; Baldi
1999: 287):

1. T+s> t°s>tss>ts>(s)s (Italic)

A variant model by Kent (1932a: 23; 1932b: 117-118) fits within the proposed general features.

Furthermore, the alternative spirantization trajectory differs in the first stages by a spirantization

first, followed by a sibilantization of the spirant, later often degeminated:

i. T+s>3s>(s)s (Italic)

199 De Saussure speaks of the development of -d+t- but there are no reasons do not apply it on all dental clusters.
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8.3.6 Development of the clusters sibilant + t/s
The original IE clusters st are preserved both in Latin and in Sabellic; hence the trajectory is

straightforward:

i. S+t>st (Italic)

For the IE cluster *ss we also assume a simplification due to the degemination as Os for all Italic
languages. In the case of the L. pr. es ‘thou art’ the simplification could be considered to be
already Indo-European (cf. Kent 1932b: 127; Weiss 2009: 171). All attested clusters ss are of a
later development: L. esse, essem etc. are morphemic restorations given by analogy. The later
sequence ss of any origin is either preserved or degeminated according to different phonemic

conditions, especially if following a long vowel (cf. Kent 1932b: 131-132; Baldi 1999: 287):

1. S+s>(s)s (Italic)

8.4 Conclusion and final remarks

Confronting the Sabellic and Latin data we see that the development of the clusters with dentals
and clusters with sibilants are shared (not only within Italic but often outside, in the wider IE
family), while the development of the peripheral series remarkably differ inside the family,
Sabellic having the progressive, Latin the conservative attitude.

The dental clusters *Tt and *Ts are uniformly realized as Italic ss (as in Germanic and
Celtic). Of both possible fricativization strategies, we prefer that of spirantization (as proposed
by de Saussure and Cocchia) over affricativization (as developed by Krauter and Brugmann)
for the following reason: the affricativization trajectory of the *Ts cluster assumes the
intermediate t°s, which is very improbable to be simplified as ss, but the intermediate 9s cluster
could be easily assimilated to ss. For the development of the *Tt clusters, both trajectories are
similarly probable. The spirantization trajectory can easily explain the development of the
clusters of *Ttr, resulting in Italic str: if the first plosive were affricativized, the structure of the
cluster would be even more complex (tstr!), but within the spirantization trajectory the
development is simpler: the left plosive is fricativized, the second is preserved as plosive before
r, and the first is later regularly sibilantized (3¢ >str).

The Sabellic languages used the spirantization/lenition trajectory even for the
development of the peripheral series. That this gradual strategy is working is clear from
Umbrian, where the Oscan ft is realized as ht, i.e., after the debuccalization of the spirant as a

laryngeal approximant. Latin (besides the old Indo-European neutralization of the labial value
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of the labiovelars in both examined contexts) is without any process of this type (Italian later
followed the trajectory of the gemination with the same clusters).

The cluster st is fully preserved; the cluster ss is usually degeminated, usually
contextually driven (after long vowels, due to consonantal context forming a moraic length,

etc.).
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9 The development of the two-obstruent clusters from Indo-European into

Celtic

9.0 Celtic languages and their branches

Within the Celtic language group at least three different sub-branches are distinguished:

i. the Continental languages (Gaulish, Celtiberian, Galatian etc.), attested only as relict inscriptions, quotations
and proper names; all dead about 500 AD;

ii. Brythonic languages (Welsh, Cornish, Breton), with huge documentation since their Middle phase and (except
Cornish) living languages until our days; all descending from Brittonic language, diverging since 500 AD;

iii. Goidelic languages (Irish, Scottish Gaelic, Manx), also with numerous documentation since its Middle phase
and living languages (except Manx), all were descending from Irish Gaelic about 1000 AD.

Note: The second and third group are often considered sub-branches of Insular Celtic.

On the classification and mutual relationship between Celtic sub-branches, cf. Blazek 2009; Vath/Ziegler 2017:
1169-1170; MacAulay 1992: 1-8; McCone 1996: 67-104; Schijver 2007; Sims-Williams 2007; Sims-Williams
2017: 352.

Note: It was proposed many times (and also many times rejected) that Celtic languages form a branch inside the
broader Italo-Celtic branch. From the point of the examined material, such idea is acceptable, but this specific
and wider question (since affecting more fields of interests than just clusters of plosives and sibilants) is left
aside (for further reading, cf. Watkins 1966; Schmidt 1991 as examples of the ‘negative’ approach, Kortlandt
1981; Eska 2010; Weiss 2012; as examples of the “positive’ approach).

9.1 Celtic and Indo-European
The typical features separating the Celtic obstruent system from that of Indo-European are:

i.  the typical Common Celtic loss of IE *p;

ii. the later loss of labiovelars, which are replaced either by labials (P-Celtic) or a velar (Q-
Celtic);

iii. the merging of IE voiced plosives with voiced aspirated plosives?®;

iv. the sibilantization of *Tt clusters;

v. spirantization of plosives in clusters of peripheral plosive + t/s-;

vi. the tendency of s either became h or disappear;

vii. the extensive processes of lenition and mutations (especially in Insular Celtic languages).

The first feature is a unique Celtic phenomenon (Armenian and Germanic p were subjected to
a shift, but we cannot speak about a shift in Celtic); labiovelars are otherwise preserved in Latin
(but not in other Italic languages) and Germanic, but the merging with labials is known from
Sabellic, and Greek (beside merging with dentals or velars). The Continental languages and
oldest attested forms of Goidelic have labiovelars preserved. The merging of the second and
the third modal class are known from Baltic, Slavic, Iranian languages, so the Celtic process is

an example of parallel development (a drift). The sibilantization of the IE *Tt is a common IE

200 Interesting feature of this development is IE *g > PCelt. b vs. IE *g*" > PCelt. g* (Cowgill 1980; Sims-Williams
1981; Sims-Williams 2007: 128; Sims-Williams 2017: 363 but contrary view has McCone 1996: 38-42, who
argues for the merging of both IE phonemes before the delabialization of labiovelars).

195



process (Old Indo-Aryan being the particular case), and the outcome ss is attested even in both
sub-branches of Italic and in Germanic (another case of a drift or an area development?). The
spirantization of the peripheral plosives in clusters is known from Iranian, Sabellic and Slavic;
the Celtic development is specific in merging of all fricatives in a single one, either Brythonic
i or Goidelic x: the Continental fricative is also x, which represents the original state. The loss
of s is known from Iranian and Greek, and again such processes are examples of independent
drifts, not of a dialect continuum.

Both living sub-branches underwent deep and numerous phonemic and morphemic
development; hence we will limit ourselves to etymological examples. Both living sub-
branches are dealt with independently; the Continental languages will be represented by Gaulish
(examples taken mainly from epigraphic sources and literary quotations either in Latin or
Greek).

9.2 Brythonic clusters and their IE origins

A special feature of the Brythonic development, related to our objects of study, is the merge of
old labiovelars with labials (as in Sabellic). Common Celtic x (of different origins) > i (cf. Sims-
Williams 2017: 365).

9.2.1 The clusters labial + t/s
Similarly to all peripheral plosives in the contexts t/s-, the outcome of the labial plosive is a

palatal approximant; the outcome of *Ps is x:

P +t = Bryth. it:

MW. seith, W. saith; OCorn. syth, MCorn. seyth, OBr. seith, MBr. seiz (< PCelt. *sextam
< |E *septem; cf. OlA saptd-, L. septem “seven’; cf. Pokorny IEW: 909; GPC III: 3170;
Greene 1992: 510, 515, 540; Blazek 1999: 248; Deshayes 2003: 648; Matasovi¢ 2009:
332);

MW. nith, Corn. noith, OBr. nith, MBTr. nyz ‘niece’ (PCelt. *nefir; < IE *neptiHz; cf. L.
neptis, OHG nift ‘niece’; cf. Pokorny IEW: 764; GPC III: 2584; Deshayes 2003: 538;
NIL 520-524; Matasovi¢ 2009: 286);

W. caeth ‘bond, captive’, OCorn. caid ‘captivus’, MBr. quaez, NBr. keaz ‘unlucky, poor’
(< PCelt. *kaxto-; < IE *vkeHap-; cf. L. captus, ON haptr ‘captus’; cf. Pokorny IEW:
527; GPC I: 384-385; LIV?: 344-345; Deshayes 2003: 583; Matasovi¢ 2009: 197);

P +s=Bryth. x:
MW. crych, MBr. crech “curly’ (if < PCelt. *kaxto- with a metathesis < IE *kris-po-; cf.
L. crispus, crispo “curly’; cf. Pedersen 1913 I: 75; Lewis/Pedersen 1937: 19; Pokorny
IEW: 937-938; GPC I: 619; Deshayes 2003: 429; Matasovi¢ 2009: 226);
MW. uch, Corn. ugh, OBr. uh, Br. uc’h “above, over’ (< PCelt. *ouxso < IE *Hzeup-so;
cf. Gr. byi), W. uchel, Corn. huhel, OBr. uchel, uhel “high’ (< PCelt.*ouxselo- < IE *
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Hoeupselo-; cf. Pedersen 1909: 75; Lewis/Pedersen 1937: 19; Pokorny IEW: 1107;
GPC IV: 3692-3693; Deshayes 2003: 755; Matasovi¢ 2009: 303);

9.2.2 The clusters velar+ t/s
Plain velar plosives are lenited as i before t-, the cluster of *Ks is realized as x:

K+t = Bryth.it:
MW. mwyth ‘luxury, ease, pleasure’ (< PCelt. *muxto-; < IE *\meuk-t-; cf. L. miicor
‘mould’, Gr. po&a “mucus’; cf. Pokorny IEW: 744—745; de Bernardo Stempel 1999:
438; GPC IlI: 2525; LIVZ: 443-444; Matasovi¢ 2009: 282);

K + s = Bryth. x:
MW. trech “stronger’, Corn. tragh “victorious’, MBr. vrech “victory’ (< PCelt. *trex-so;
< |IE *treg-; cf. OE bragjan ‘courage’, ON Prekr “strength’; cf. Pokorny IEW: 1090;
Schrijver 1995: 136; de Bernardo Stempel 1999: 252, 258, 389; GPC IV: 3571,
Deshayes 2003: 739; Matasovi¢ 2009: 389—-390);

9. 2.3 The clusters palatovelar + t/s
Since there is no distinction between assumed IE plain and palatovelar plosives, Celtic being a

centum-language, the outcome of *Kz is equal to that of *Kt and *Ks to that of *Ks:

K +t = Bryth.it:

OW. oith, MW. wyth, Corn. eath, OBr. eith, MBr. eiz ‘eight’ (< PCelt. *oxtii < |E *okta;
cf. L. octo, Goth. ahtau; cf. Lewis/Pedersen 1937: 41; Pokorny IEW: 775; GPC III:
3746; Greene 1992: 510-511, 540; Blazek 1999: 266; Schrijver 1995: 350; Deshayes
2003: 212; Matasovi¢ 2009: 304);

MW. amaeth “ploughman, tiller’, OBr. ambaith (< PCelt. *ambi-aktos; < IE *VH,eg-; cf.
Pokorny IEW: 4; LIVZ 255-256; Schumacher 2007: 189-193; NIL 267-267;
Matasovi¢ 2009: 32);

OW. rhaith, MW. reyth ‘law, sermon, jury, verdict’, Br. reiz ‘order, law, right’ (< PCelt.
*rextu- < IE *VHareg-; cf. L. réctus, Goth. raihts; cf. Lewis/Pedersen 1937: 42;
Pokorny IEW: 854-857; GPC Ill: 3033; Bernardo Stempel 1999: 291; LIV 304;
Schumacher 2007: 530-534; Deshayes 2003: 619; Matasovi¢ 2009: 310-311);

MW. gweith ‘work, act; time, -times’, OCorn. gueid, MCorn. gweth, gwyth -times’, OBr.
gueid ‘time’, MBr. gwez, gweach ‘-times’ (< PCelt. *yexta; < IE *yeg"-; cf. L. vector,
vectis ‘carry’, OCS vezti “carry’; cf. Pokorny IEW: 1118-1120; GPC II: 1563; LIV
661-662; Deshayes 2003: 309; Matasovi¢ 2009: 419—420);

MW. lled-brith ‘charm’, OBr. brith “incantation’ (< PCelt. *brixtu/o-; <IE *\/bherg'h-; cf.
OIA brahman-, ON bragr; cf. Pokorny IEW: 139; Delamarre 2003: 90; NIL 30-34;
Matasovié¢ 2009: 79-80);2%!

K +s = Bryth. x:
MW. echel, MBr. ahel “axis’ (< PCelt. *axsila; < |E *Haeks-; cf. OIA dksa-, L. axis ‘axle’;
cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 6; GPC I: 1160; Deshayes 2003: 53; NIL
259-262; Matasovi¢ 2009: 50);

201 The connection to the reconstructed IE root is disputed (cf. I.c.).
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MW. deheu, dehau “to the right, to the south’, OCorn. dehow, dyghow, OBret. dehou (<
PCelt. *dexs(0)u0- < |E *deksuo; cf. Gr. Gr. dekitepdg ‘on the right hand or side’, L.
dexter; cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 190; GPC I: 999; Deshayes 2003:
174; Matasovi¢ 2009: 97);

MW. chwe(ch), Corn. whe(gh), MBr. huech, Br. ¢ houec’h ‘six’ (< PCelt. *suexs < IE
*Syelés; cf. Gr. €¢, L. sex ‘six’; cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 1044; GPC
I: 864; Greene 1992: 510-511, 515, 539-540; Blazek 1999: 237; Deshayes 2003: 164,
Delamarre 2003: 285-286; Matasovi¢ 2009: 364);

MW. ech, eh, OBret. ech ‘out of, from’ (< PCelt. *exs- < IE *Hiesgs-; cf. L. ex, Lith. is;
cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 292; Pokorny 1969: 24; GPC I: 1160;
Delamarre 2003: 169; Matasovi¢ 2009: 119);

MW. nych ‘pain‘ (< PCelt. nexso- < IE *nek-; cf. OIA nastd- ‘be lost’, L. neco “kill, say’;
cf. Pokorny IEW: 762; GPC I: 49; GPC Ill: 2602; de Bernardo Stempel 1999: 97;
Deshayes 2003: 65, 534; Matasovi¢ 2009: 37-38, 39, 290);

9.2.4 The clusters labiovelar + t/s

In Brythonic, the old IE labiovelars have merged with labials in all contexts; hence all outcomes
are equal to those of labiovelars in the same contexts. In fact, due to the development of plosives
before t-/s-, the outcomes are the same for all peripheral plosives:

KY +t = Bryth. it:

OW. he-noid ‘tonight’, MW. peu-noeth ‘every night’, Corn. haneth, MBr. hanoez
‘tonight’, (PCelt. *noxt- < IE *nok¥-t-; cf. L. nox, noctis, Goth. nahts; cf.
Lewis/Pedersen 1937: 41; Pokorny IEW: 762—763; GPC IlI: 2790; LIV?: 449; de
Bernardo Stempel 1999: 36; Delamarre 2003 : 237; NIL 504-513; Matasovi¢ 2009:
293-294);

MW. gwaethl ‘dispute’ (< PCelt. *yoxtlo- ; < IE *yok¥-; cf. OIA vak-, L. uox ‘voice’; cf.
Pokorny IEW: 1135-1136; GPC II: 1552; de Bernardo Stempel 1999: 229; LIV? 673
674; Matasovi¢ 2009: 428-429);

OW. noid, MW. noeth, Corn. noyth, noeth, OBr. noit, MBr. noaz ‘naked’ (< PCelt.
*noxto- < IE *nogtto-; cf. Goth. nagabs, OHG nackut, nachut ‘naked’; cf. Pokorny
IEW: 769; GPC I1ll: 2592; de Bernardo Stempel 1999: 440; Deshayes 2003: 539; NIL
513-515; Matasovi¢ 2009: 294) ;

K*+s = Bryth. x:

W. ych ‘ox’ (< PCelt. *uxso- < IE *\yeg“-; cf. OIA uksan- ‘bull’, OHG ohso ‘ox’; cf.
Lewis/Pedersen 1937: 20; Pokorny IEW: 1118; GPC IlI: 3749; LIV?602-603;
Deshayes 2003: 544; NIL 368-370; Matasovi¢ 2009: 400—401);

MW. techu, Corn. tégh, MBr. tec 'hed “flee’ (< IE *\tek!-; cf. OIA takti ‘shoots away’,
OCS téchv ‘run’; cf. Pedersen 1913: 639; Pokorny IEW: 1059-1160; LIV? 620-621;
Deshayes 2003 : 717; Schumacher 2007: 629—631; Matasovi¢ 2009: 377);

9.2.5 The clusters dental + t/s
In both sub-branches of Celtic languages, as in Italic and Germanic, the outcome of the IE

cluster *Tt is ss, often simplified to 0s, and the same outcome is valid for IE cluster *Ts:
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T +t = Bryth. 0s:

W. ys ‘he eats’ (< PCelt. *ed-ti < IE *VH:ed-; cf. OIA dzti; cf. Pokorny IEW: 287; LIVZ:
230-321; GPC IV: 3821; Schumacher 2007: 377-380; Matasovi¢ 2009: 113);

W. gwys ‘knowledge’, MBr. gous “would be known’ (< IE *yid-to-s; cf. L. uisus ‘seen’,
OIA vitti- ‘know’; cf. Jackson 1953: 531; Pokorny IEW: 1125-1127; GPC I1I: 1745,
1752; Schrijver 1995: 404; LIV?2: 665-667; Hill 2003: 257; Schumacher 2007: 664—
669, 690—701; NIL 717-722; Matasovi¢ 2009: 407—408; 422—423);

MW. moes ‘custom, habit’, MBr. boas (< PCelt. *banssu-; < IE *vbend"-; cf. OIA
bandhati ‘bind’, Goth. bindan ‘bind’; cf. Pokorny IEW: 127; GPC I1I: 2476; LIVZ: 75;
Hill 2003: 258; Deshayes 2003: 117; Matasovi¢ 2009: 55);

OW. guecrissou, MW. crys ‘girdle, shirt’, OCorn. kreis ‘camisia’, MBr. cres ‘shirt’ (<
PCelt. *kris-su- < IE *kpd"-tu.; cf. Ru. cérez “girdle’; cf. Lewis/Pedersen 1937: 21;
Pokorny IEW: 279; de Bernardo Stempel 1999: 262, 574; Deshayes 2003: 431;
Matasovi¢ 2009: 225);

T+s=0s:

W. is ‘lower’ (< PCelt. *fissu < IE *ped-su (loc. pl.); OIA pad-, L. pes ‘foot’; cf.
Lewis/Pedersen 1937: 21; Pokorny IEW: 790-792; GPC II: 2031; NIL 520-540;
Matasovi¢ 2009: 131);

OW. nes, nesaf, Corn. nes, nessa, MBr. nes, nessaff ‘close’ (< PCelt. *nesso- < IE *Hned-
sko; cf. Os. nessimas ‘proximae’, OHG nezzi ‘net’; cf. Lewis/Pedersen 1937: 21;
Pokorny IEW: 758; GPC I11: 2573; McCone 1996: 48; Deshayes 2003: 535; Matasovi¢
2009: 289-290);202

9.2.6 The clusters sibilant + t/s

A general feature of the Celtic development, present also in Brythonic, is the loss of the plosive
in *sC clusters (cf. Stifter 2017: 68). The outcome of IE cluster *ss is not securely identifiable
(cf. Pedersen 1909: 75; Lewis/Pedersen 1937: 18):

S+t =gs:20

OW. serenn, MW. ser, syr, OCorn. steren, MBr. sterenn ‘star’ (< PCelt. *stera- < IE
*Haster-; cf. Gr. aotp ‘star’, L. stella “star’; cf. Lewis/Pedersen 1937: 20; Pokorny
IEW: 1128; GPC Il1: 3226; de Bernardo Stempel 1999: 47; Delamarre 2003: 282; NIL
348-354; Matasovi¢ 2009: 355);

MW. assen, Corn. asen ‘rib’ (< PCelt. *astn(ii)o- < |E *H0stH:-; cf. Hitt. hastai-, OIA
asthi-, L. 0s, ossis; cf. Pokorny IEW: 783; GPC 1. 219, 1198; de Bernardo Stempel
1999: 368; Schrijver 1995: 53-54; Matasovi¢ 2009: 44-45);

OW. PN Con-bresel, Corn. bresel, MBr. brezel, bresel ‘war’ (< PCelt. *bresta < IE
*hres-t-; cf. OHG brestan; cf. Pokorny IEW: 166-167; Deshayes 2003: 135;
Matasovi¢ 2009: 76-77);2%

202 Matasovi¢ (I.c.) assume either *VHned-t- or *VHned-s-, NIL (590-600) relates to IE *Vsed-.

203 Schrijver (1995: 406) argues that there are instances when -st- is preserved in Brythonic (cf. for list of items,
cf. Schrijver 1995: 410-413). Since some examples are dubious and other could be results of an analogy, but
definitely not the results of a sound law, we do not repeat his list here.

204 According to Pokorny IEW and LIV?Z, (l.c.) the root is *Vb"rej-, enlarged by -s. The cognates then are: L. frig
“break, crumble”, RuCS briti “shave, cut”.
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MW. bys, OCorn. bis, bes, Bret. biz, bis ‘finger’ (< PCelt. *bisti- ‘finger’ < IE *g"is-ti-;
cf. ON. kvistr- ‘branch’, Alb. gisht ‘finger’; cf. Pokorny IEW: 481; GPC I: 367;
Deshayes 2003: 111; Matasovi¢ 2009: 66—67);

9.2.7 Overview of Brythonic development
In the overview are the regular outcomes of IE clusters in reconstructed Brythonic. The outcome

of the IE cluster *ss, since not directly attested, is reconstructed by analogy and in brackets.

IE Brythonic t- S-

-k¥/g¥/gHh -p/b it X

-k/g/g" -k/g it X

-k/g/g" -k/g it X
-t/d/d" -t/d 0s 0s
-p/b/b" -0/b it 0x
-S -S 0s (0s)

9.3 Goidelic clusters and their IE origins

In contrast to Brythonic, Goidelic preserved old labiovelars for a longer period but finally
merged them with plain velars (this development is typical otherwise for satam-languages, but
it is also partially attested in Greek). Again, in contrast to Brythonic, old x (a result of a
spirantization before a plosive) is preserved (cf. Sims-Williams 2017: 366), Goidelic hence
being generally more conservative in the development of the consonantal clusters than

Brythonic languages.

9.3.1 The clusters labial + t/s

IE labials are realized as x before t- and as s before s-, similarly to all velar plosives:

P +t = Goid. xt:
Ir. secht N “seven’ seiz (< PCelt. *sextam < IE *septem; cf. OIA saptd-, L. septem ‘seven’;
cf. Pokorny IEW: 909; LEIA S-66; Greene 1992: 510, 515, 540; Blazek 1999: 248;
Matasovic¢ 2009: 332);
Olr. necht ‘niece’ (PCelt. *nefti < IE *neptiHy; cf. L. neptis, OHG nift ‘niece’; cf. Pokorny
IEW: 764; LEIA N-15; NIL: 520-524; Matasovic¢ 2009: 286);
Olr. cacht “female slave’, Ir. cath “servant’ (< PCelt. *kaxto- <IE *vkeH.p-; cf. L. captus,

ON haptr “captus’; cf. Pokorny IEW: 527; LEIA C-261; LIVZ 344-345; Matasovi¢
2009: 197);

P +s = Goid. Os:
Olr. uas, os “above, over’ (< PCelt. *ouxso < IE *H.eup-so; cf. Gr. Gyi), Olr. iasal ‘high’
(< PCelt.*ouxselo- < IE * Hoeupselo-; cf. Pedersen 1909: 75; Lewis/Pedersen 1937:
19; Pokorny IEW: 1107; Matasovi¢ 2009: 303);
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9.3.2 The clusters velar + t/s
Plain velar plosives are lenited as x before t-; the cluster of *Ks is realized as 0s:

K+t =Goid. xt:

MIr. rucht ‘tunic, mantle’ (< PCelt. *rouk-tu; < IE *VHreuk-;2> cf. W. rhuch ‘film,
pellicle, jerkin, coat’; cf. Pokorny IEW: 867; LEIA R-50; Matasovi¢ 2009: 317-318);

Olr. ucht ‘breast’ (< PCelt. *fextu < IE *pektu-; cf. OIA pdksa- ‘shoulder’, L. pectus
“breast’; cf. Pokorny IEW: 792; LEIA U-14-15; de Vaan 2008: 453; Matasovi¢ 2009:
130);

MIr. mocht ‘soft, tender’ (< PCelt. *muxto- < IE *meukt-t cf. L. micor “mould’, Gr. pdé&a
‘mucus’; cf. Pokorny IEW: 744-745; LEIA M-58;de Bernardo Stempel 1999: 438;
LIV?: 443-444; Matasovi¢ 2009: 282);

K + s = Goid. ss:
Olr. tress ‘fight” (< PCelt. *tregso; < IE *vltreg-; cf. OE Pragjan ‘courage’, ON Prekr
‘strength’; cf. Pokorny IEW: 1090; LEIA T-136; Schrijver 1995: 136; de Bernardo
Stempel 1999: 252, 258, 389; Matasovi¢ 2009: 389-390);

9.3.3 The clusters palatovelar + t/s
Since the palatavelar plosives clusters of K have merged with plain velars, they are lenized as
x before t; the cluster of *Ks is realized as 0Os, as in the case with plain velars, labiovelars and

labials:

K +t = Goid. xt:

Olr. écht ‘slaughter® (< PCelt. *anxtu- < IE *nek-tu-; cf. OIA nasyati ‘be lost’, L. necé
‘kill, say’; cf. Pokorny IEW: 762; LEIA N-11; de Bernardo Stempel 1999: 97;
Matasovi¢ 2009: 3738, 39, 290-291);

Ir. ocht N “eight’ (< PCelt. *oxtii < |E *okt; cf. L. octs, Goth. ahtau; cf. Lewis/Pedersen
1937: 41; Pokorny IEW: 775; LEIA O-7; Greene 1992: 510-511, 540; Blazek 1999:
266; Matasovi¢ 2009: 304);

Olr. recht ‘law’ (< PCelt. *rextu- < IE *VHareg-; cf. L. réctus, Goth. raihts; cf.
Lewis/Pedersen 1937: 42; Pokorny IEW: 854-857; LEIA R-12; Bernardo Stempel
1999: 291; LIV?: 304; Schumacher 2007: 530-534; Matasovi¢ 2009: 310-311);

Olr. bricht ‘magical formula’ (< PCelt. *brixtu/o- < IE *Vb"erg"-; cf. OIA brahmdn-, ON
bragr; cf. Pokorny IEW: 139; LEIA B-89; Delamarre 2003: 90; NIL 30-34; Matasovié¢
2009: 79-80);

Olr. fecht “travel, time, -times’ (< PCelt. *yexta; < |E *\yueg"-; cf. L. vector, vectis ‘carry’,
OCS vezti “carry’; cf. Pokorny IEW: 1118-1120; LIV?: 661-662; Matasovi¢ 2009:
419-420);

K +s = Goid. ss:
MIr. aiss ‘back’?% (< PCelt. *axsila; < |E *Haeks-; cf. OIA dksa-, L. axis “axle’; cf.
Lewis/Pedersen 1937: 20; Pokorny IEW: 6; LEIA A-50; Greene 1992: 510-511, 515,
539-540; NIL 259-262; Matasovi¢ 2009: 50);

205 pokorny (1.c.) reconstructs *reug-.
208 Cf. Matasovi¢ (2009: 50) on the semantic motivation.
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Olr. dess “to the right, to the south’ (< PCelt. *dexs(0)uo0- < |E *deksuo; cf. Gr. defitepdc
‘right hand’; L. dexter; cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 190; LEIA D-61-
62; Matasovi¢ 2009: 97);

Olr. sesser ‘six men’?”” (< PCelt. *syexs < |IE *syeks; cf. Gr. £ “six’, L. sex ‘six’; cf.
Lewis/Pedersen 1937: 20; Pokorny IEW: 1044; LEIA S-59; Blazek 1999: 237,
Delamarre 2003: 285-286; Matasovi¢ 2009: 364);

Olr. ess-, ass- ‘out of, from’ (< PCelt. *exs- < IE *Hiesgs-; cf. L. ex, Lith. is; cf.
Lewis/Pedersen 1937: 20; Pokorny IEW: 292; Pokorny 1969: 24; Delamarre 2003:
169; Matasovi¢ 2009: 119);

Olr. ness ‘wound* (< PCelt. *nexso- < IE *nek-; cf. OIA nastd- ‘be lost’, L. neco “kill,
say’; cf. Pokorny IEW: 762; LEIA N-11; de Bernardo Stempel 1999: 97; Matasovié
2009: 37-38, 39, 290);

9.3.4 The clusters labiovelar + t/s
As all peripheral plosives are, labiovelars are realized as x in the context of t- and as a sibilant
before s-:

K* +t = Goid. xt:

Ir. in-nocht ‘tonight (< PCelt. *noxt- < IE *nok*t- ; cf. L. nox, noctis, Goth. nahts,
Lewis/Pedersen 1937: 41; Pokorny IEW: 762—763; LEIA N-19; LIV?: 449; NIL: 504—
513; Matasovi¢ 2009: 293-294) ;

Ir. nocht ‘naked’ < PCelt. *noxto- < IE *nog“to-; cf. Goth. nagabs, OHG nackut,
nachut; Pokorny IEW: 769; LEIA N-19; de Bernardo Stempel 1999: 440; NIL: 513—
515; Matasovi¢ 2009: 294) ;

Ir. snecht(a)e ‘rains’ (with z-suffix, cf. Gr. vipetog falling snow, snowstorm’, L. nix < IE
*snejg"tos; cf. Pokorny IEW: 974; LEIA S-153; LIV?: 573; Schumacher 2007: 597—
598; NIL: 622—-623; Matasovi¢ 2009: 349)

K*+s = Goid. ss:

Ir. 0ss “stag, cow’ (< *uxso- < *uk¥sé < *\ueg*-; cf. OIA uksan- ‘bull’, OHG ohso ‘ox’;
cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 1118; LEIA 0-34; LI1V? 602—-603; NIL:
368-370; Matasovi¢ 2009: 400—401);

Olr. no-tes “flee’ (< IE *Vzek*-; cf. OIA takti “shoots away’, OCS téchs ‘run’; cf. Pedersen
1913: 639; Pokorny IEW: 1059-1160; LEIA T-40; LIV? 620-621; Schumacher 2007:
629-631; Matasovi¢ 2009: 377);

9.3.5 The clusters dental + t/s

Both IE clusters of *Tt and *Ts are realized as Goidelic ss:

T +t = Goid. ss:
Ir. fiuss ‘knowledge’ (< IE *yid-to-s; cf. L. uisus ‘seen’, OIA vitti-; cf. Pokorny IEW:
1126; Schrijver 1995: 404; LI1V?2: 665-667; Hill 2003: 258; Schumacher 2007: 664—
669, 690-701; NIL 717-722; Matasovi¢ 2009: 407-408; 422-423);
Olr. bés (< PCelt. *banssu-; < IE *\b"end"-: cf. OIA bdndhati ‘bind’, Goth. bindan “bind’;
cf. Pokorny IEW: 127; LEIA B-43; LIV?2: 75; Hill 2003: 257; Matasovi¢ 2009: 55);

207 Note that -er < fer < *yiros; Blazek (1999: 237).
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Ir. cri(u)ss ‘girdle’ (< PCelt. *kris-su- < IE *kpd"-tu.; cf. Ru. cérez ‘girdle’; cf.
Lewis/Pedersen 1937: 21; Pokorny IEW: 279; LEIA C-238-239; de Bernardo Stempel
1999: 262, 574; Matasovi¢ 2009: 225);

Olr, mess ‘judgement’ (< IE *med-tu-; cf. MW. meddu ‘possess, rule’, L. modus
‘measure’, Goth. mitan ‘measure’; cf. Pokorny IEW: 705-706; LEIA M-48-49;
Lambert 1994: 44; LIV?: 423; Hill 2003: 257; Delamarre 2003: 223; Schumacher
2007: 478-483; NIL: 463—465; Matasovi¢ 2009: 261);

T + s = Goid. ss:

Olr. is “below, under’ (< PCelt. *fissu < IE *ped-su (loc. pl.); OIA pad-, L. pés “foot’; cf.
Lewis/Pedersen 1937: 21; Pokorny IEW: 790-792; de Bernardo Stempel 1999: 31;
NIL 520-540; Matasovi¢ 2009: 131);

Ir. nessa, nessam ‘nearer, nearest’ (< PCelt. *nesso- < IE *Hned-sko; cf. Os. nessimas
‘proximae’, OHG nezzi ‘net’; cf. Lewis/Pedersen 1937: 21; Pokorny IEW: 758; LEIA
N-12; McCone 1996: 48; Matasovi¢ 2009: 289—290);2%

Ir. ss “will eat’ (< *i-ed-s-; < IE *VHied-; cf. OIA atsydti; cf. Pokorny IEW: 287; LIV?:
230; Schumacher 2007: 377-380; Matasovi¢ 2009: 113);

9.3.6 The clusters sibilant+ t/s

The IE cluster of *sT is realized as ss (or simplified as 0s) (as generally clusters of *sC are; cf.
Stifter 2017: 68), there is probably only one “secure” outcome of the IE cluster *ss again (cf.
Pedersen 1909: 75; Lewis/Pedersen 1937: 18):

S +t = Goid. (s)s:

Olr. ser “star’ (< PCelt. *stera- < |IE *Hastér; cf. L. stella; cf. Lewis/Pedersen 1937: 20;
Pokorny IEW: 1128; LEIA S-90; de Bernardo Stempel 1999: 47; Delamarre 2003:
282; NIL 348-354; Matasovi¢ 2009: 355);

Olr. bres ‘fight, combat’, PN Bres-(u)al (< PCelt. *bresta < IE *b"res-t-; cf. OHG
brestan; cf. Pokorny IEW: 166-167; LEIA B-86; Matasovi¢ 2009: 76-77);2%

Olr. asna, esna ‘rib’ (< PCelt. *astn(ii)o- < IE *H20stH1-; cf. Hitt. hastai-, OIA dsthi-, L.
0s, 0ssis ‘bone’; cf. Pokorny IEW: 783; de Bernardo Stempel 1999: 368; Schrijver
1995: 53-54; Matasovi¢ 2009: 44-45);

MIr. bissig ega (dat.pl.) “icicle’ (< PCelt. *bisti- ‘finger’ < IE *g"is-ti-; cf. ON. kvistr-
“branch’, Alb. gisht ‘finger’; cf. Pokorny IEW: 481; LEIA B-53; Delamarre 2003: 76;
Matasovi¢ 2009: 66-67);

S +s=Goid. ss:
Olr. céiss ‘like to create’ (< *keis-; < IE *Vkej(s)-; cf. Gr. kio ‘go away’ L. cieé ‘put in
motion’; cf. Pedersen 1913: 490-491; Pokorny IEW: 538-539; Schumacher 2007:
391-393);

208 Matasovic (I.c.) assume either *VHned-t- or *VHned-s-, NIL (590-600) relates to IE *Vsed-.
209 According to Pokorny IEW and LIV?Z (l.c.) the root is *\bre;-, enlarged by -s, the cognates then are: L. frio
“break, crumble”, RuCS briti “shave, cut”.

203



9.3.7 The overview of the Goidelic development
The IE peripheral clusters tend to form a cluster of xt in the t-contexts. The clusters of *Tt and

all clusters formed in the sibilant context are realized as ss:

IE Goidelic t- S-
-k¥/g*/g*" | k/blg xt ss
-k/g/g" klg xt ss
-k/glg" kig xt ss
-t/d/d" t/d ss ss
-p/b/b" 0/b xt ss
-S S ss ss

9.4 Gaulish clusters and their IE origins
Gaulish development has more archaic features that than Insular languages, preserving spirants before *s. Since
we have only a limited data pool to work with, our examples are usually onomastic.

Only attested cluster are listed, sources are quoted continuously:

9.4.1 The clusters labial + t/S

The labial clusters develop in exactly the same way as velar clusters in the same context:

P +t=Gal. xt:
Gal.(-L.) Pagus Sextan-mandu[us] (CIL X111 3149) (< PCelt. *sextam < |IE *septem; cf. L. septem “seven’;
cf. Pokorny IEW: 909; Evans 1967: 223; Lambert 1994: 44; Greene 1992: 510, 515, 540; Blazek 1999:
248; Matasovi¢ 2009: 332);
Gal. PN Caxtos (< PCelt. *kaxto- < IE *vkeH.p-; cf. L. captus, ON haptr ‘captus’; cf. Pokorny IEW: 527;
Delamarre 2003: 112; LIV?2: 344-345; Matasovi¢ 2009: 197);

P +s=Gal. xs:
Gal. PN Crixus, Crixsus (< PCelt. *kaxto- after a metathesis < IE *kris-po-; cf. L. crispus, crispa; cf.
Pedersen 1909: 75; Lewis/Pedersen 1937: 19; Evans 1967: 398, 445; Delamarre 2003: 130; Matasovié
2009: 226);

Gal. TN Oté&ehov, Uxello-dinum, Uxama (< PCelt.*ouxselo < IE *oupselo-; cf. Pedersen 1909: 75;
Lewis/Pedersen 1937: 19; Pokorny IEW: 1107; Lambert 1994: 44; Delamarre 2003: 330);

9.4.2 The clusters velar + t/S

The IE cluster of *Ks is realized as Gaulish x, the cluster of *Kt is not attested, and outcomes are the same for IE
clusters of *Kt and *Ks:

K+s=0Gal x:
Gal. PN Trexius, Trexa, Trenus (< PCelt. *trexso-; < IE *treg-; cf. OE braka ‘courage’, ON brekr
‘strength’; cf. Pokorny IEW: 1090; de Bernardo Stempel 1999: 252, 258, 389; Delamarre 2003: 301;
Matasovi¢ 2009: 389-390);

9.4.3 The clusters palatovelar + t/S

The old IE palatovelars merged with old plain velars. The outcome of a *Kz cluster is xt, and of *Ks is xs:
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K +t= Gal. xt:

Gal. oxtumetos “eight’ (< PCelt. *oxti-m- < IE *okto-; cf. L. octs, Goth. ahtau ‘eight’; cf. Lewis/Pedersen
1937: 41; Pokorny IEW: 775; Greene 1992: 510-511, 540; Blazek 1999: 266; Delamarre 2003: 304;
Matasovi¢ 2009: 304);

Gal.(—L.) ambactus ‘servant’ (< PCelt. *ambi-aktos < IE *\H,eg-; cf. Pokorny IEW: 4; Evans 1967: 128,
135-136; LIVZ: 255-256; Delamarre 2003: 40; Schumacher 2007: 189-193; NIL 267-267; Matasovié
2009: 32);

Gal. PN Rextu-genus (< PCelt. *rextu- < IE *VHasreg-; cf. L. réctum, Goth. raihts ‘right’; cf. Lewis/Pedersen
1937: 42; Pokorny IEW: 854—857; Evans 1967: 109; Bernardo Stempel 1999: 291; Delamarre 2003:
255; LIV?: 304; Schumacher 2007: 530—534; Matasovié¢ 2009: 310-311);

Gal. brixtia (Chamaliéres) (< PCelt. *brixtu/o- < IE *\bherg"-; cf. OIA brahmdn-, ON bragr; cf. Delamarre
2003: 90; Matasovi¢ 2009: 79-80);

Gal. PN Vectirix, Vecturius (< PCelt. *uexta; < IE *yegh-; cf. L. vector, vectis ‘carry’, OCS vezti “carry’;
cf. Pokorny IEW: 1118-1120; Evans 1967: 281; Delamarre 2003: 309; LIV?: 661-662; Matasovi¢ 2009:
419);

K +s = Gal. xs:

Ga. (La Graufesenque) suexos ‘sixth’ (< *sueksos < IE *sueks; cf. Gr. &, L. sex ‘six’; cf. Lewis/Pedersen
1937: 20; Pokorny IEW: 1044; Greene 1992: 510-511, 515, 539-540; Blazek 1999: 237; Delamarre
2003: 285-286; Matasovi¢ 2009: 364);

Gall. PN Dexsiua (< PCelt. *dexs(0)uo- < IE *deksuo-; cf. Gr. defitepdc ‘right hand’; L. dexter;
Lewis/Pedersen 1937: 20; Pokorny IEW: 190; de Bernardo Stempel 1999: 212, Delamarre 2003: 143;
Matasovi¢ 2009: 97);

Gal. ex- (< PCelt. *exs- < IE *Hiesgs-; cf. L. ex, Lith. is; cf. Lewis/Pedersen 1937: 20; Pokorny IEW: 292;
Evans 1967: 398; Pokorny 1969: 24; Delamarre 2003: 169; Matasovi¢ 2009: 119);

9.4.4 The clusters labiovelar + t/S

There are no secure data on the development of IE labiovelars in contexts of t/s-.

9.4.5 The clusters dental + t/S
Both clusters *Tt and *Ts are often realized in ‘tau gallicum’, usually considered to be a dental affricate (but also

a dental fricative, cf. Evans 1967: 398), here marked always as d. Note that the same symbol could express *st.

Note: The phonemic nature of ‘tau gallicum’ is assumed either as a dental affricate, fricative or sibilant (cf. Dottin
1920: 48; Weisgerber 1935: 317; Schmidt 1957: 101; Evans 1967: 419) or a lenited t (Eska 1998: 120-125).

T+t = Gal. dd/ss:
Gal. PN Meddu-gnatus, Meddi-gnatius, Me381\og, MeJilos, Messillus, Medsillus (< IE *med-tu-; cf. MW.
meddu ‘possess, rule’, L. modus ‘measure’; cf. Pokorny IEW: 705-706; Evans 1967: 293, 367-368,
411, Lambert 1994: 44; LIV?: 423; Delamarre 2003: 223; Schumacher 2007: 478-483; Matasovi¢ 2009:
261);
Gal. PN Meliddus, Meliddius, Melissus etc. (< IE *mélit-t-; cf. G. ué\i, Goth. milib , W. melys ‘soft’; cf.
Pokorny IEW: 723-724; Evans 1967: 115, 293, 297; Delamarre 2003: 224; Matasovi¢ 2009: 263);

T +s=Gal. dd/ss:
Gal. neddamon ‘next’ (gen. pl., Banassac) ‘proximorum’ (< PCelt. *nesso- < IE *Hned-ska; cf. Os. nessimas
‘proximae’, OHG nezzi ‘net’; cf. Lewis/Pedersen 1937: 21; Pokorny IEW: 758; McCone 1996: 48;
Delamarre 2003: 233; Hill 2003 : 254-256; Matasovi¢ 2009: 289);21°

9.4.6 The clusters sibilant + t/S

210 Matasovi¢ (I.c.) assume either *VHned-t- or *YHned-s-, NIL (590 600) relates to IE *sed-.
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The IE cluster *st is realized either as a sibilant s, or alternately with &, i.e. ‘tau gallicum’. There are no secure
examples of the IE cluster *ss, just as there are none in both Insular branches (cf. Pedersen 1909: 75;
Lewis/Pedersen 1937: 18):

S +t=Gal. ss/dd:
Gal. TN Sirona, Dirona, Thirona, Dirona (< PCelt. *stera- < |E *Hastér; cf. Gr. dotnp “star’, L. stella; cf.
Lewis/Pedersen 1937: 20; Pokorny IEW: 1128; Evans 1967: 412-414, 419; de Bernardo Stempel 1999:
47; Delamarre 2003: 282; NIL 348-354; Matasovi¢ 2009: 355);
Gal.(-Germ). PN Bissula Bissus, Bisso, Bisius, Bessius (< PCelt. *bisti- “finger’ < IE *g'is-ti-; cf. ON.
kvistr- “branch’, Alb. gisht “finger’; cf. Pokorny IEW: 481; Delamarre 2003: 76; Matasovi¢ 2009: 66);

9.4.7 Overview of the Gaulish development
The outcome in the following table is, due to the lack of data, only partially attested, outcomes based on the analogy

are in brackets:

IE Gaulish t- s-
-k¥/g¥/geh p/b (xt) (xs)
-k/g/ gh k/g xt XS
-k/glg" k/g xt XS
-t/d/d" t/d dd/ss dd/ss

-p/h/b" 0/b xt XS
-S S dd/ss ?

9.5 Trajectories of the development

Celtic development can be classified, according to its inputs and the context, into three (sub-
)blocks. The first is that of *Tt and *Ts: both blocks were subjected to the old Common Indo-
European process, here leading, as in Italic and Germanic, towards ss in Goidelic and Brythonic
(but with much interesting outcome in Continental Celtic, see below). Another block is that of
all peripheral plosives, which underwent a wide spirantization and lenition of the left plosive to
a fricative or approximant before t-, but which has led towards the simplification of clusters
with s-. The last block contains IE cluster *st (since the output of the IE cluster *ss is not
securely attested in Celtic), resulting in Insular languages in a sibilant, but with the same

interesting outcome in Continental Celtic.

9.5.1 Development of clusters labial + t/s
The development of the labial series mirrors that of all velar series; we assume a spirantization
(as a bilabial spirant, later probably shifted to labiodental spirant), and the loss of labiality. In
Brythonic, the spirant became a palatal approximant (as with all peripheral series), while in the
other two sub-branches the outcome is a velar spirant.

The cluster of *Pt underwent the same spirantization (attested in Gaulish), with both

spirants later assimilated either as x (in Brythonic) or ss (in Goidelic), perfectly mirroring the
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development known from velar clusters (cf. Thurneysen 1909: 138; Pedersen 1909: 93, 117,
Lewis/Pedersen 1937: 43-44; Jackson 1953: 529, 535-540; McCone 1996: 43-44; Schumacher
2004: 129; Kiimmel 2007: 387-389; Stifter 2017: 1191):

. P+t>ot>(ft >ht>)it
. P+t>ot>(ft >)xt
iii. P+t> ot > (ft >) xt

I. P+s>@s>xx>0x
ii. P+s>q@s>ss
iii. P+s>@s>xs

(Brythonic)
(Goidelic)
(Continental)

(Brythonic)
(Goidelic)
(Continental)

9.5.2 Development of cluster velar (and palatovelar) + t/s

The development of the plain velars and palatovelars can be reconstructed as follows: with a
spirantization of a velar in its first phase, both before t and s, this state is preserved in
Continental Celtic in its fullness. Both Insular branches have more advanced development of
the clusters with s-, where both fricatives merged either as x (in Brythonic) or as ss (in Goidelic).
The Brythonic spirant was lenited to ; before t- (with an intermediate stage ht?; cf. Thurneysen
1909: 133-134; Pedersen 1909: 77-78; Lewis/Pedersen 1937: 43-44; Jackson 1953: 404-411,
535-540; McCone 1996: 43-44; Kiimmel 2007: 387-389):

. K+t>xt>(ht>)it (Brythonic)
ii. K+t>xt (Goidelic)
iii. K+t>xt (Continental)
. K+s>xs>xx>0x (Brythonic)
ii. K+s>xs>ss (Goidelic)

iii. K+s>xs

(Continental)

9.5.3 Development of clusters labiovelar + t/s

Since the lack of Continental Celtic data and both outputs of the development of clusters with
a left-standing labiovelar in Insular Celtic?!! give us no hint to presume that Proto-Celtic
clusters had already lost their labiality in the neutralization position before t/s (as they did in
Latin)?!2 or that labiality was preserved, we will, for simplicity omit the question of labiality
present here, using a model essentially the same as for plain velars (Thurneysen 1909: 134
135; Pedersen 1909: 77-78, 129-130; Jackson 1953: 535-540; McCone 1996: 43-44):

211 Since in both sub-branches of the Insular Celtic the outcome is the same for velars, labiovelars or labials.
212 For the neutralization of labiality before t/s-; cf. Lewis/Pedersen 1937: 43-44; Kiimmel 2007: 387.
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L K+ t>xt>(ht >) it (Brythonic)

ii. KY+ 1> xt (Goidelic)
(iii. K* +t>xt (Continental) )
. K¥+5>x5>xx>0x (Brythonic)
ii. K¥+5>Xx5> 585 (Goidelic)
(iii. K¥ +s>xs (Continental) )

9.5.4 Development of clusters dental + t/s

The processes affecting the dental series clusters are the oldest layer of the development of
clusters, since we meet the same processes in Germanic and Italic and very similar in all other
Indo-European languages (beside Indic).

An interesting development is that attested in Gaulish, where *Tt > dd/ss. (cf. Vendryeés
1908: 53; Evans 1967: 410-420; Lambert 1994: 44; Gortzen 1997: 394-399; Delamarre 1999:
223; McCone 1996: 48; Sims-Williams 2017: 364), the precise phonetic value of dd is either a
dental affricate or a spirant (cf. Evans 1967: 398). There is no reason to doubt its geminate
nature, and its alternation with ss, numerously attested, is either a sign of the problem of
expressing a given sound in the alphabet used or its unstable and dialectally different phonetic
nature. However, both possibilities could be valid at the same time.

Both Insular languages have the same outcome ss, and it is worthy of notice that either
in Continental or Insular languages clusters of *Tt/Ts/st always have the same singular
outcome. 23

For the cluster *Tt, its trajectory is usually modelled using the affricate model,
popularized by Brugmann (first 1880: 140-142, used since), though initially the idea was by
Krauter (1877: 88), who assumed the affrication of the first plosive, followed by the
assimilation of the second plosive and later simplification of both affricates as two sibilants.
For the clusters of *Ts the process could be modelled as affricativizaon and the assimilation of
the affricate to a sibilant. The Continental Celtic forms with ‘tau gallicum’ could be assumed

to be examples of preserved affricates:

L T+t>tt>tsts>ss (Insular)
ii. T+t > tst > tsts > dd/ss?** (Continental)
i. T+s>t°s>tsts>ss (Insular)
ii. T+ t>t's > tsts > dd/ss®® (Continental)

213 1t should be noted that Jackson (1953: 709) and Sims-Williams (2007: 338-339) argue that Ts was preserved
as an affricate in Old welsh and Ogamic Irish.
214 Here dd marks two dental affricates.
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Note: Pedersen (1909: 136 and later) assumes that *Tt > t5t > st > ss, this trajectory seems to be overcomplicated,;
however, the very same idea was supported by Jackson (1953: 529), similarly Hill (2003: 310) assumes that *7¢
realized first as Proto-Celtic *st, i.e. similarly to the development in Iranian, Baltic, Slavic, Greek.

The affricate model hardly explains the sibilantization of both clusters, especially that of *Ts:
if such a cluster were affricated, the simple phonetic solution would be the merging of both
sibilants (Tss > ts), i.e., resulting in the original cluster again. The phonetic value of da is
unknown, and its affricate value is derived from the Brugmann’s model, not otherwise, hence
as a self-evident proof it is useless).

We propose an alternative model, which was first proposed for Italic by de Saussure
(1877), Cocchia (1883: 16-58) and Bartholomae (1887), who assumed that IE *7¢ > Italic *99
(similarly Walde 1897: 503 for IE *d"#’%). Since Celtic (and Germanic and Italic) share the
same features of the process, we dare to apply it in the Celtic spirantization model, assuming
the spirantization of the left dental plosive and the assimilation of the right plosive to it,
similarly the spirantization of the (left) dental plosive before s. All dental plosives merged later
with s; hence both clusters have a singular input ss in Insular Celtic. The Continental geminate
dd 1s an old cluster of two dental spirants 39, its alternation with ss preserved in Gaulish data

(it is possible that Js also gave $9):

L T+t>8t>989>ss (Insular)
ii. T+1t>09t>99 > dd/ss*'® (Continental)
L T+s>95>99(?)>ss (Insular)
ii. T+t>9s>99 > dd/ss® (Continental)

9.5.5 Development of clusters sibilant + t/s
We have mentioned above that even *st clusters are realized in the same way as clusters of *7t
and *Ts (cf. Vendryes 1908: 53; Jackson 1953: 527, 530; Hill 2003: 291-306), i.e. as sibilant
clusters in Insular Celtic and often as a ‘tau gallicum’ cluster of dd/ss in Continental Celtic (in
the word-initial, only d/s are present). The assimilation of Vst as Vss appeared in Insular Celtic
en bloc (McCone 1997: 33).

Lewis / Pedersen (1937: 20) assume the affrication of *st to *£s and relate this directly
to the ‘tau gallicum’, Celt. *zs being realized as s in Insular (cf. Sims-Williams 2007: 339). The

trajectory could be modelled as:

.s+t>ts>ss (Insular)
ii.s+t>ts> dd/ss (Continental)

215 Note that Walde assumes that IE voiced aspirates were in fact voiced spirants.
216 Here dd marks two dental spirants $9.

209



Again, we assume that the spirantization trajectory is more appropriate, assuming that the right
dental plosive was spirantized and later assimilated to s; in Gallic, both obstruents are
assimilated as dd/ss:

.S+t>s9>99>ss (Insular)
ii.s+1t>9s>99 > dd/ss (Continental)

For this development, we see a parallel in the development of all clusters of s + plosive in
Celtic. IE *#sp- gives Goidelic #s- (lenited to #f) and Brythonic *#f- (Lewis/Pedersen 1937: 18;
Stifter 2017: 1190), cf. Ir. seir “heel’ (acc. du. di pherid), MW. ffer ‘ancle’, OCorn. fer from IE
*sperHi-o- (cf. OIA sphurati ‘kick’ Gr. cpvpov ‘ankle’; Lewis/Pedersen 1937: 18; Matasovi¢
2009: 333); Olr sine “teat’ (cf. ON speni ‘nipple’; < PCelt. *sfenjo-; Lewis/Pedersen 1937: 18;
Matasovi¢ 2009: 333); MIr. sond “stake, beam’, OW. finn, MW. fonn “stick, staff’ (cf. L. sponda
‘bedstead, bed’, OE spon ‘sliver, shaving’ Gr. corv “wedge’; < IE *spHzen-; Lewis/Pedersen
1937: 18; Matasovi¢ 2009: 334). Though in the internal position we can assume the metathesis
*-sp- > -ps- (cf. MW. crych, MBr. crech ‘curly’, Gal. PN Crixus, Crixsus (< PCelt. *kaxto-
after a metathesis < IE *kris-po-; cf. L. crispus, crispo; Pedersen 1909: 75; Lewis/Pedersen
1937: 19; Evans 1967: 398, 445; Delamarre 2003: 130; Matasovi¢ 2009: 226). Since the
reflexes of *#sp- and *-ps- remarkably differ, they could hardly be outputs of a single input,
resulting from the metathesis of sp > ps. This is, however, improbable in an anlaut, since it is
harder to pronounce, though such a metathesis is proposed by Lewis/Pedersen (1937: 18). Since
the position of IE *p was remarkably weak in Proto-Celtic, we assume a spirantization of its
clusters of *#sp- as *#s¢- or (later on) *#sf- (Thurneysen 1909: 140; Jackson 1953: 529-531;
cf. also reconstructed forms in Matasovi¢ 2009: 332-335) — we assume a similar lenition for
the IE clusters of *#st- as well: *#st- > *#s9-.

However, the clusters of *#sK- (where K marks any voiceless velar plosive?!’) were
subjected only partially (in Welsh, there is often a prosthetic vowel; cf. Jackson 1953: 527):
preserved in: Olr. scdth ‘shadow’, MW. isgaud, cy-sgawd, OCorn. scod, Br. skeud (< *Celt.
skato- < |E *skeHst-, cf. Gr. oxdtog “darkness, gloom’, Goth. skadus ‘shadow’; cf. Pedersen
1909: 75; Lewis/Pedersen 1937: 19; de Bernardo Stempel 1999: 324, 528; Kiimmel 2007: 388—
389; Matasovi¢ 2009: 340); Olr. scian ‘knife’, MBr. squieaff, squeigaff ‘cut’ (< *Celt. skij-0-

217 List of clusters *#sk - as given by Pedersen (1909: 75); Lewis/Pedersen (1937: 20) is not persuasive, as it not
the list of possible etymologies in Matasovi¢ (2009: 338-339), hence we have to limit ourselves on clusters
*#sk-I*#sk- (on Insular development cf. Jackson 1953: 534-535).

210



< |E *skej-, cf. L. sacéna, scéna “dolabra pontificalis’, Olc. skeggia “axe’; cf. Lewis/Pedersen
1937: 15, 19; Schrijver 1995: 107; de Bernardo Stempel 1999: 254; Matasovi¢ 2009: 343) but
lost in Brythonic: Ir. scend- ‘spring’, W. cy-chwynn-af ‘I start’ (but also MW. ysgeinnyaw
“disperse’ with *sk- preserved!) (< *Celt. skando- < IE *skend, cf. OIA skdndati, L. scando;
cf. Lewis/Pedersen 1937: 19; Matasovi¢ 2009: 339); Ir. scéith ‘act of vomiting’, MW. chwydu,
Corn. huedzha, MBr. huedaff (< *Celt. skij-0- < IE *skej-d, cf. Lith. skiesti ‘to have diarrhoea’,
Olc. skeggia “axe’; cf. Lewis/Pedersen 1937: 19; Matasovi¢ 2009: 343). The spirantization of
plosives after *s appeared then first for *st-, later it was applied to *sp-, and the clusters of *sK-
were affected last and only partially in Brythonic, but not in Goidelic.

9.6 Conclusion and final remarks

The oldest development affected the dentals in both contexts, as in all Indo-European languages
(OIA being a false exception). Usually, this change is explained using the affricate trajectory;
however we prefer, for the reasons listed above, the spirantization trajectory, assuming *Tt >
9t > 98 > ss, which is supported by the existence of the ‘tau gallicum’, still documenting the
intermediate state. Similarly, for *Ts we model the trajectory: *7s > 3s > ss, and a very similar
trajectory is possible even for *st- (> s9 > ss), with the spirantization of plosives after *s is well
attested for *sp- as well.

The later development of peripheral plosives before *t/s fits into a range of
spirantization/lenition: peripheral plosives were spirantized, later lenited as h (attested in
Goidelic) or as a palatal approximant ; (in Brythonic).

The development of the cluster of *st has been already described few lines above, the

cluster of *ss is not securely attested, hence its possible development is left aside.
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10 The development of the two-obstruent clusters from Indo-European into

Germanic

10.0 Germanic languages and their branches
Germanic is first attested, beside glosses and short runic inscriptions, since the Christianization of given Germanic
nation, by the Gothic language (late 4™ century), later by Old English (since mid-late 7" century), by Old High
German (mid 8" century), Old Saxon (first half of 9" century), Old Norse and Old Frisian (since 11" century)
(Bousquette/Salmos 2017: 387).

Gothic represents the East Germanic branch, Old English, Old High German, Old Saxon and Old Frisian
represent West Germanic branch, Old Norse the North Germanic. Details of the relationship between branches are

beyond the scope of this study (cf. Prokosch 1939: 21-34; Krahe/Meid 1969: 10-40; Nedoma 2017:875-888).

10.1 Germanic and Indo-European
The typical features separating the Germanic obstruent system from that of Indo-European,
relevant for this study, are:

i. the Germanic shift of plosives (erste Lautverschiebung; Rask/Grimm’s Law?'®, with Verner’s
Law modifying its outcomes) (followed by a later similar shift within Old High German),
with a spirantization of the IE voiceless non-aspirate; devoicing of the IE voiced plosives,
and deaspirantion/spirantization of the IE voiced aspirated plosives;

ii. preservation of the Indo-European modal opposition of three classes within the limits of the
consonantal shift;

iii. preservation of old labiovelars in its older stages?®.

A similar shift is well known from Armenian (it but hardly could be anything more than a

common drift, not the sign of a single phenomenon), and the loss of *p in Celtic could be a

result of a similar process. Labiovelars are attested in Latin inside the Italic languages and from

archaic Celtic languages — a remarkable feature is a later split of old labiovelars into velars and

labials; the process is known best from Greek (cf. Prokosch 1939: 71-74; Stiles 2017: 895).

10.2 Germanic clusters and their IE origins
(Rask—)Grimm’s Law did not affect voiceless stops following another obstruent (cf.
Braune/Heidermanns 2004: 73; Ringe 2006: 97), hence IE *¢- is fully preserved in clusters of
plosive or s + t, i.e., in the clusters of our interest.

The primary language of our analysis will be Gothic; other language data will be used

when necessary, otherwise as supporting material. Beside etymological examples, we will use

218 Since the first scholar describing the principle was Rask, we will use his name to mark the law itself. However,
since popular knowledge connects this rule with Grimm, who used it in the second edition of his Deutsche
Grammatik and since there is no chance to disconnect this false authorship, we will use Grimm’s name as a
second part of the compound name.

219 |_abiovelars are however later lost in the development of later phases of Germanic languages (cf. Markey1980
for a short overview of the Germanic development of labiovelars).
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given productive clusters from the Gothic derivation/flexion to demonstrate the synchronic

form and value of described processes.

10.2.1 Clusters plain velar + t/s in Germanic
The plain velars are hard to reconstruct from the Germanic data, being merged with the
reconstructed IE palatovelars in all their outcomes:

K+t=Germ. ht:

Goth. prt. mahta ‘have power, be able’, nom. mahts, OHG, OS math, OE meaht, might
‘power’ (< PGerm. *mahta; < IE *\mag"-; cf. OlA maghd- ‘power’, OCS mogo, mosti;
cf. Pokorny IEW: 695; Streitberg 1974: 114; Lehmann 1986: 239-240; LIV?: 422;
Kroonen 2013: 347; D. G. Miller 2019: 30);

Goth. gasahts ‘rebuke’ (< PGerm. *ga-sahti-; < IE *\seH,g-; cf. Gr. fiyéopay, L. sdgus
‘prophetic, prescient’, Olr. saigid ‘try to reach’; cf. Pokorny IEW: 876-877; Lehmann
1986: 292-293; LIV?: 520; Kroonen 2013: 423)

K +s=Germ. hs:

OHG, OS sahs, OE seax ‘knife’, ON sax ‘short sword; scissors’ (< PGerm. *sahsa-; < IE
*\sekH-; cf. L. secs, OCS séko ‘cut’; cf. Pokorny IEW: 895-896; LIV?: 524-525;
Kroonen 2013: 421);

Goth. maihstus, OHG mist ‘dung, manure’ (< PGerm. *mihstu- < IE *VHsmigP-so0-??; cf.
OIA méhati, midhd- ‘urinate’, Gr. dueiyw ‘urinate’, L. meio, mixi, mictum ‘pee’; cf.
Pokorny IEW: 713; Lehmann 1986: 241; LIV?: 301-302; NIL: 384-385; Kroonen
2013: 369);

10.2.2 Clusters palatovelar + t/s in Germanic
The reconstructed palatovelars have the same outcomes as plain velars:

K +t = Germ. ht:

Goth. ahtau ‘eight’ (< PGerm. *ohtou < |E *okta; cf. OIA astdu, L. octo ‘eight’; cf.
Pokorny IEW: 775; Lehmann 1986: 12; Ross/Berns 1992: 602-609, 618; Blazek 1999:
266; Ringe 2006: 96; Kroonen 2013: 6-7);

Goth. raihts, OE, OS, OHG reht ‘right’ (cf. <IE *\/ngeg-; OIA rdsti ‘rule’, L. pr. rego,
-ere ‘rule’; sup. réctum, nom. rector ‘guide’; cf. Pokorny IEW: 856; Krahe/Meid 1969:
109; Lehmann 1986: 281; LIV?: 304-305; Kroonen 2013: 408);

Goth. waihts, ON véttr “thing’, OS with ‘something’ (< IE *Vyeg"-ti-; cf. OCS veste
‘thing; cf. Pokorny IEW: 1136; Lehmann 1986: 388-389; Kroonen 2013: 578);2%

K +s = Germ. hs:
Goth. saihs, OE siex ‘six’ (< PGerm. *sehs < IE *sueks; cf. Gr. &, L. sex; cf. Pokorny
IEW: 1044; Lehmann 1986: 290-291; Ross/Berns 1992: 585, 617, 628-629; Blazek
1999: 237; Ringe 2006: 96; Kroonen 2013: 431);
Goth. taihswa, OHG zes0, zesawér ‘right (-hand)’ (< PGerm. *tehswaz < |IE *deksuo; cf.
Gr. 6g&0g ‘on the right hand or side’, L. dexter ‘right’; cf. Pokorny IEW: 190;
Lehmann 1986: 338-339; Ringe 2006: 97; Kroonen 2013: 512);

220 pokorny (1966: 713) reconstructs meig"-.
221 pokorny (I.c.) reconstructs IE *Vuek!-ti-; i.e., the deverbative noun from uekt- (cf. L. vox etc.).
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OHG ahsa ‘axle’ (< PGerm. *ahsé < |E *Haeks-; cf. OIA dksa- L. axis; cf. Pokorny IEW:
6; NIL: 259-262; Kroonen 2013: 6);

10.2.3 Clusters labiovelar + t/s in Germanic
The labiovelars were neutralized before t/s, as is attested in Latin, but this development was
often corrupted by analogy (cf. Ringe 2006: 95). The plosive was spirantized before t:

K* +t = Germ. ht:
Goth. nahts, OHG naht ‘night’ (< IE *nok*t- ~ nék*t-; cf. Hitt. nekuz ‘evening time’, Gr.
voE, voktog, L. nox, noctis; cf. Pokorny IEW: 762—763; Streitberg 1974: 114; Lehmann
1986: 262; LIV?: 449; Ringe 2006: 93, 97; NIL: 504-513; Kroonen 2013: 381)
Goth. leiht, OE léoht, OS liht- ‘light’ (< Germ. liht({)a- < IE *leg*"-t-; cf. L. levis ‘light’,
MW. liei ‘less’, OCS logvks ‘light’; cf. Pokorny IEW: 660—661; Streitberg 1974: 111;
Lehmann 1986: 229-230; Kroonen 2013: 338-339);

Note: Labiovelar is sometimes restored before t- due to analogy, cf. Goth. pt. safut (analogy to sailvan ‘see’)
(Streitberg 1974: 111; Lehmann 1986: 291; Braune/Heidermanns 2004: 70), but cf. OS siht, OHG siht with the
old neutralization.

K* +t = Germ. ft:

Goth. fimfta-tdihunda “fifteenth’, OHG fimfto, fingto, OS fifto “fifth” (< IE *penk*t- cf. OIA pankti ‘number
five’, Gr. méumroc “fifth’; cf. Prokosch 1939: 287; Pokorny IEW: 808; Lehmann 1986: 117; Ross/Berns
1992: 584-585, 600, 616617, 628; Blazek 1999: 223-224; Kroonen 2013: 140-141);%2?

K*+s=Germ. hs:
Goth. gen. pl. aiihsne, OE oxa ‘ox’ (< PGerm. *uhso- < IE *uk¥-s < *\yeg*-so-; cf. OIA
uksan-, OHG ohso; cf. Pokorny IEW: 1118; Lehmann 86 49; LIV?: 602-603; Ringe
2006: 97; NIL: 368-370; Kroonen 2013: 558);

Note: Labiovelars were also neutralized in auslaut, cf. Goth. nih ‘und nicht’ (cf. L. neque), but the labiovelar is
restored in Goth. nélv ‘nahe’ (cf. Lehmann 1986: 265-266; Braune/Heidermanns 2004: 70) as it is in .Goth.
sahl/sailv analogy to sailvan ‘sehen’.

10.2.4 Clusters dental + t/s in Germanic
The IE clusters of Tt are realized, similarly to Italic or Celtic, as ss, as are clusters of Ts:

T +t=Germ. ss:

Goth. unwiss ‘uncertain’ (cf. Goth. unwita ‘fool’), OE gewiss ‘certain’ (< PGerm.
*(ga)waissaz; < IE *Vyid-to-; cf. OIA pf. véda, Gr. pf. 0ida ‘know’; cf. Prokosch 1939:
85; Pokorny IEW: 1125-1127; Lehmann 1986: 406-407; LIV?: 665-667; Ringe 2006:
87; Kroonen 2013: 588);

Goth. gawiss ‘joint’ (< PGerm. *(ga)wissiz; < IE *Nyed"-ti-; cf. OIA vddhram ‘leather
strap, W. gwedd ‘yoke’; cf. Pokorny IEW: 1116-1117; Krahe/Meid 1969: 110;
Lehmann 1986: 153—154; LIV?: 660; Ringe 2006: 87; Kroonen 2013: 577);

OE, ON sess ‘seat’ (< PGerm. *sessaz; < IE *\/sed-to—; cf. L. sedere; cf. Prokosch 1939:
85; Pokorny IEW: 884-887; LIV?: 513; Ringe 2006: 87; NIL: 560-600; Kroonen
2013: 433);

222 The numeral “five” is irregular even in its cardinal form: Goth. fimf, OE, OS fif, OHG fimf/finf, though the last
plosive is reconstructed as *-k¥ (cf. L. quinque, Gr. névte, OIA pafica-, Lith. penki), hence the ft of the ordinals
could be a result of a transition due to the analogy with an ordinal form.
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Note: In some cases, the cluster of *7t is realized as st, due to analogy, cf. Goth. preterits, waist (wait), haihaist
(haitan), qast (qiPan), warst (wairban), ufsnaist (*sneiban), cf. Bammesberger 1986: 95;
Braune/Heidermanns 2004: 73, 75; Hill 2003: 78—217; D. G. Miller 2019: 30), though Kogel (1879; similarly
Brugmann 1880: 132—133 and later editions) assumes the phonetic explanation due to the original position of
accent.

T + s = Germ. ss:

Goth. missé ‘mutually’, ON y-miss ‘alternately’ (< IE *Nmif"-sto- ?; cf. OIA adv. mithas
‘mutually’; cf. Prokosch 1939: 85; Pokorny IEW: 715; Lehmann 1986: 257);

ON eisa ‘embers’ (< IE *\Hots/Had"s ?7-; cf. Gr. aifoc ‘burning heat, fire’; cf. Prokosch
1939: 85; Pokorny IEW: 11-12; Kroonen 2013: 14);

Goth. us-stagg imp. (hapax legomenon) ‘éEgle (pluck out)’ (von Grienberger 1900: 233—
234; Brugmann 1913: 180; Brugmann 1913/1914: 284-285 reconstruct *uz-staggan
< IE *\steg’-, cf. Pokorny IEW: 1014-1015; Lehmann 1986: 380, 383; LIV 589;
Kroonen 2013: 480);

10.2.5 Clusters labial + t/s in Germanic
In Gothic, in productive clusters f regularly replaces any IE labial plosive before t, a similar
process is attested in other Germanic languages in the same contexts.

P +t=Germ. ft:

Goth. gaskafts ‘create’, ufar-skafts ‘first fruits’ (cf. pt. part. gaskapans; ON scapa; < IE
*v/(s)keH-p; cf. Gr. oxfjmtpov ‘stick’, L. scapus ‘shaft’; cf. Braune/Heidermanns 2004:
63; Lehmann 1986:%2° 148—149; Kroonen 2013: 440);

Goth. haftam ‘the married, laden with, subject to’, OE heeft, ON haptr ‘captive, prisoner’
(< IE *VkeHzp-; cf. Gr. xémto ‘gulp down’; L. captus ‘taken’; cf. Pokorny IEW: 527;
Streitberg 1974: 114; LIV?: 344-345; Lehmann 1986: 168; Ringe 2006: 96; Kroonen
2013: 198);

OE nift ‘niece, granddaughter’, ON nift ‘female relative, sister’, OHG nift ‘niece’ (<
PGerm. nefii- < IE *nept-iHz; cf. OIA napti, YAv. napti ‘niece’; cf. Pokorny IEW:
764; Streitberg 1974: 114; NIL: 520-524; Kroonen 2013: 558);

Note: The Germanic cluster of *ft is often lenited as ht in Old Saxon: kraht vs kraft ‘kraft’, eht vs eft ‘wieder’,
ohto vs ofto ‘oft” (cf. Gallée 1993: 164). Similar lenition is known from Celtic and Sabellic.

P +s=Germ. fs:

OE weefs, weeps, weesp, OHG wefsa, wafsa, waspa ‘wasp’ (< IE *yob"seHy; concurrent
clusters either without spirantization or metathesis; cf, Lith. vapsva, OCS osa ‘wasp’;
cf. Pokorny IEW: 1179);

Goth. wulfs, ON ulfr “wolf” (< IE *u/k*o-; secondary cluster; labial irregular replacement
of IE labiovelar; cf. Pokorny IEW: 1178-1179; Kroonen 2013: 598);

Goth. af-stassais (bokos) ‘notice of divorce’ (< IE Hzepo- + *\steH,-; hapax legomenon,
an ad hoc calque; cf. Lehmann 1986: 7);2%4

10.2.6 Clusters sibilant + t/s in Germanic

The IE cluster of *st is preserved in Germanic:

223 Cf. |.c. for the very complicated semantic explanation!
224 |_Lehmann (1969: I.c.) lists five more similar forms with the prefix af-.
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S+t=Germ. st:

Goth. stairno, OE steorra ‘star’ (< PGerm. *sternan- < |E *Hastér-; cf. Gr. aotmp ‘star’,
L. stella ‘star’; cf. Pokorny IEW: 1128; Lehmann 1986: 322; Ringe 2006: 97; NIL:
348-354; Kroonen 2013: 495);

Goth., OHG pr. ist 3" sg. ‘be’ (< PGerm. *isti < IE *Hes-ti; cf. OIA dsti, Gr. éoti, L.
est, OLith. esti, OCS jest» ‘be’; cf. Pokorny IEW: 340-341; Lehmann 1986: 205;
LIV?2: 241-242; Braune/Heidermanns 2004: 170; Ringe 2006: 97; Kroonen 2013:
170);

Goth. gast, OE giest “guest’ (< PGerm. *gastiz < IE *H»0stH:-; cf. L. hostis ‘enemy’,
OCS gosts ‘guest’; cf. Pokorny IEW: 783; Lehmann 1986: 151; Ringe 2006: 97; NIL:
173; Kroonen 2013: 170);

The following example of IE *ss > Os is probably already Indo-European. There are no

persuasive examples for Germanic clusters of ss arising from IE *ss, so due to analogy we can

expect ss to be preserved (or compensatory shorted after a long vowel):

S +s=Germ. ss:
Goth. pr. 2" sg. is “be’ ( IE *Haes-si; cf. OIA dsi, Gr. Aeol. é561,2%° L. es, OLith. esi,
OCS jesi ‘be’; cf. Pokorny IEW: 340-341; Lehmann 1986: 205; LIVZ 241-242;
Braune/Heidermanns 2004: 170; Ringe 2006: 97; Kroonen 2013: 170);

10.2.7 Overview of Germanic development

Germanic development (represented here by Gothic) has a typical sibilantization of both dental
clusters into ss; the velar and labial clusters are replaced by spirant clusters; sibilant clusters are
preserved:

IE Gothic t- S-
-k/glg" -x/klg ht hs
-k/g/g" -x/k/g ht hs

-KY/gY/gh | XK gt ht hs
-t/d/d" -b/t/d ss ss
plbib" | fiplb ft fs

-S s/z st (ss)

10.3 Trajectories of the Germanic development
The development of the Indo-European clusters of plosive + t/s and s + t/s into Germanic can
be split into several sub-blocks, based either on the contexts (t-context, s-context), or on the
series involved.

The oldest layer is the development of the dental series, resulting in both contexts in s,

similarly to the development in Italic and Celtic (more appropriately: in Insular Celtic). Such

225 This cluster is more probably a result of the re-archaization than a relict.
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development is connected to the analogous process *Tt > st, known from Iranian (but not from
Indic), Slavic, Baltic and Greek.

A younger development is that of all peripheral (grave) series, i.e., of plain velars
(including palatovelars), labiovelars and labials, leading towards spirantization of the plosive
before t/s, again, such development has its counterpart in the development of Sabellic, Celtic,
Iranian and Slavic. The outcomes of this spirantization were same as those reconstructed as
outcomes of Rask-Grimm’s Law, i.e. X, (X¥), ¢ (cf. Ringe 2006: 93-94).

The block of sibilants is relatively stable, as it is in all IE languages outside Celtic.

10.3.1 Development of clusters labial + t/s

Labials, as all peripheral series in Germanic languages, were spirantized in both contexts, and
later debuccalized. As the first step, we assume spirantization of the bilabial spirant, later
shifted to a labiodental spirant (cf. Streitberg 1974: 114; Gortzen 1998: 441; Ringe 2006: 219):

P+t>pt>oet>ft (Germanic)
P+s>ps>@s>fs (Germanic)

Note: The above mentioned Old Saxon development of IE *Pt > OS ht (parallel to the Standard Germanic *ft,
also known from Old Saxon) is further lenition, parallel to that known from Celtic and Sabellic (cf. Gallée
1993: 164), its trajectory is:

P+ t>pt>et>ft (/> ht) (Old Saxon)

10.3.2 Development of clusters velar and palatovelar + t/s
Since there is no distinction between reconstructed plain- and palatovelar series in all centum-
languages, the development of both series will be dealt with as a single one.

All peripheral series in Germanic languages were spirantized in both contexts, in the
case of the (palato)velars we assume spirantization and later debuccalization (cf. Streitberg
1974: 114; Gortzen 1998: 441; Ringe 2006: 219):

K+t>kt>xt>ht (Germanic)

K+s>ks>xs>hs (Germanic)

10.3.3 Development of clusters labiovelar + t/s
The labiovelar series was regularly neutralized before t/s, as it is in Latin, but the analogy

process corrupted the system. Since the labial marker is regularly neutralized, the output is a
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plain velar and follows the same trajectory as all velars, with spirantization and debuccalization
(cf. Streitberg 1974: 114; Voyles 1992: 44-45; Ringe 2006: 219; Kiimmel 2007: 391):

K¥*+t>kt>xt>ht (Germanic)

K¥*+s>Kks>xs>hs (Germanic)

10.3.4 Development of clusters dental + t/s

The traditional trajectory used to describe the development of IE clusters of dental plosive + t
is that of affrication, used since Brugmann (first used 1880: 140—142 and continuously used
since, but the idea was initially stated by Krauter 1877: 88), assuming the affrication of the first
plosive, later expanded on the right dental plosive, followed by a sibilantization of the whole
cluster.

This model is used in all standard overviews (cf. Prokosch 1939: 85; Gortzen 1998: 441;
Ringe 2006: 18, 87-88; Kroonen 2013: xxxiii; D. G. Miller 2019: 30) and it is, at least its older
stage, a common Indo-European phenomenon, though the output ss is known only from
Germanic, Italic and Celtic, forming either a dialectal continuum or parallel drifts (cf. Ringe
2006: 88). The development of the cluster of *Ts is infrequently modelled, but we can assume

a similar trajectory (inside the affricatization model) with affrication and later simplification:

Note: Miller (2019: 30) brings the analogy to the insertion of s (i.e. for the affrication of Tt) in the speech manner
of Bernese Swiss German, when speaking High German.

T+t >t > tsts > ss (Germanic)
T+s>ts>1tss>ss (Germanic)
Note: Voyles (1992: 18) reconstructs: Tt > t5t > ts > ss, TS > ss (accepted by Kiimmel 2007: 391).

Our objections to this model are:

i. the too complex articulation of tsts;

ii. the unknown reason why tss should change to more complex articulation tsts, instead of
using (the phonetically already present!) form ts (however, tss could be easily simplified as ts).
From parallel Continental Celtic we know many examples of tau gallicum (from IE *Tt),
alternating with ss,??® of insecure phonetic value, definitely representing the older stage of the

development, which in its essence had to be the same either in Celtic, Italic or Germanic.

226 Cf, Gal. PN Meliddus, Meliddius, Melissus etc. (< *mélit-t-; cf. G. ué\i, Goth. miliP , W. melys ‘soft’; cf. Pokorny
IEW: 723-724; Evans 1967: 115, 293, 297; Delamarre 2003: 224; Matasovi¢ 2009: 263);
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For this reason, we dare to propose the alternative model, first stated for the Italic development
by de Saussure (1877), Cocchia (1883: 16-58) and Bartholomae (1887) (but cf. also Walde
1897: 498), who assumed that IE *7t > Italic *99. For explicit parallelism between Italic,
Germanic and Celtic, we apply it to Germanic as well??’, assuming the spirantization of the left
dental plosive and the later assimilation of the right plosive to it, both dental spirants being later
sibilantized. Similarly, the IE cluster of *Ts was spirantized first in its left dental plosive; later

this secondary plosive was sibilantized:

T+t>9t>99>ss (Germanic)
T+s>9s>ss (Germanic)

Note: The Germanic cluster of ss (of any origin) could be simplified as Os due to rhythmical rules (cf. Kroonen
2013: xxxiii).

Note: The different outcomes of IE *Tt either as major ss or minor st were explained as a phonetic regular process
by Kogel (1879), who relates the different outcomes to different accent positions in given words. This solution
was accepted even by Brugmann (cf. Brugmann 1880—-132-133 and later). However, Gortzen (1998: 146, 234—
236) assumes that sz was an older stage and its preserved examples are archaisms. In contrast, Bammesberger
(1986: 96) argues that the only regular outcome is ss, and that sz is a morphological restoration based on the
analogy (on the detailed debate on this subject, cf. Hill 2003: 79-84).

10.3.5 Development of clusters sibilant + t/s

The IE cluster of *stis fully preserved. The IE cluster of *ss is securely attested only for 2" sg.
*es-si, which had been already simplified to *esi in Indo-European (OIA asi, Av. ahi, Gr. €1
all prove that the input was -s-, not -ss-). We have to assume the very same situation for

Germanic, otherwise we have not enough data to model any trajectory for IE *ss cluster:

s+t>st (Germanic)
S+s>5ss(?) (Germanic)

10.4 Conclusion and final remarks

The oldest development affected, as in other IE languages, is the dental series in both contexts.
It could be summed under the term of the fricativization of the left dental, which followed either
Kréauter/Brugmannian affricativization or de Saussure/Cocchia/Bartholomae’s spirantization
trajectory. Since the development of the *Ts cluster is more probably via spirantization (the *t°s

cluster is highly improbable to give an ss-output), we prefer the spirantization trajectory.

227 Spirantization is assumed (after an affricatization) by Ringe (2006: 97) at least for original IE *tst/ts: *Tt > t5t

> 9t > ss, though he assumes the traditional affricate trajectory otherwise, cf. Ringe 2006: 88.
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The spirantization later affected even the peripheral series; similar processes are known
from Iranian, Celtic and other IE language branches.

A remarkable feature, probably related to the spirantization of plosives before a t- is that
this t was not affected by Rask/Grimm’s Law, as it was not original *sz-cluster. We can deduce
that any fricative (either sibilant or a spirant) in a given cluster blocked the first leg of
Rask/Grimm’s Law (cf. Ringe 2006: 94). However, in a later development, the spirant segment
was debuccalized (except for ft and fs clusters) and the resulting laryngeal approximant was
later fully elided in later Germanic languages. Note that Ringe (2006: 97) noticed that if the
affrication of the #¢ cluster (from IE *7%) survived until the occurrence of Rask/Grimm’s Law,
the initial - would be rightly expected to change into - (the $9 cluster according to the
spirantization trajectory is, due its nature, also immune to Rask/Grimm’s Law). However, we
dare to speculate this proves that the spirantization of the peripheral plosives also preceded
Rask/Grimm’s Law. Such a sequence of the developments could be logical: first, the voiceless
plosives were spirantized in contexts of #/s; later, this spirantization dispersed to other positions
since the position before #/s is a typical neutralization position in the best tradition of
Trubetzkoy way (plosives are neutralized in their voice and aspiration). With the voiceless
plosive, replaced in the neutralization position by a voiceless spirant, the spirant could be
considered a new neutralized allophone and hence a neutral, unmarked form of the phoneme,
which could cause the whole process of the first phase of the Germanic consonantal shift. The
other phases are the consequences of this first phase: with originally voiceless plosives
transformed into voiceless spirants, the original voiced plosives can lose their no longer
necessary voicedness and become newly voiceless and similarly, original voiced aspirated
plosives could be marked now only by the voicedness, aspiration being a redundant value.

We can model transformations of this kind as a sequence three of stages (T = any non-
aspirated voiceless plosive; D = any voiced non-aspirated plosive; D" = any aspirated voiced
plosive; ® = any voiceless spirant):

1. in the first stage (the input = Late Indo-European) the neutralization before *#/s- is regularly
realized; since this position is the neutralization, the original basic value is preserved in the
non-alternating position (here the antevocalic position);

ii. after spirantization in the old neutralization position before *#/s-, the old basic value is
preserved in the antevocalic position;

iii. the spirant in the neutralization position is re-evaluated as an unmarked member, and
spirantization is extended on the old voiceless non-aspirates through all positions. With the
transition IE 7 > Germ. O, the old voiced non-aspirates do not have to be marked by the
voicedness and are devoiced IE D > Germ. T; similarly old voiced non-aspirates could be
revaluated as simple voiced plosives/spirants, IE D" > Germ. D/D :
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input spirantization output/revaluation

antevocalic neutralization  antevocalic neutralization  antevocalic neutralization
position position position position position position

TV Tt TV Ot QMY Ot
Ts ®s ®s

DV T > DV oT > TV oT
Ts ®s ®s

D"V TT D"V QT DV QT
Ts ®s ®s

The development of the clusters of sibilant + t/s is conservative (sibilants block Rask/Grimms’s

Law on #-). We assume similar process for the IE cluster *ss.
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11 The development of the two-obstruent clusters from Indo-European into

Anatolian

11.0 Anatolian languages

The Anatolian subgroup of Indo-European languages is attested from the middle of the second millennium BC to
last centuries BC, with evidence of various quality and quantity, including either administrative archives and long
texts of Hittite on the one hand and but few inscriptions for Pisidian and other later languages (cf. Melchert 2017:
171-172) on the other hand.

In the following lines, we will focus exclusively on Hittite data, representing the oldest and best-attested
segment of Anatolian; other languages (very poorly attested, beside Luwian) are omitted. Hittite was preserved in
the Assyrian cuneiform script, containing not only syllabograms sensu stricto but also Akkadograms or
sumerograms (the reason why, for example, our knowledge of Hittite numerals is sketchy). A remarkable feature
is that Hittite script does not use the Assyrian contrast of voiceless/voiced obstruents — such features of the script
obscure our understanding of the Hittite data (for such reasons was Hittite long considered to do now have any
modal opposition), which affects our understanding of the phonemic data more than anything else, as we will see
below (cf. especially Hoffner/Melchert 2008: 9-24).

The particular problem is the writing of the consonantal clusters, since the cuneiform script has graphemes
for vowels, consonant + vowel, vowel + consonant and consonant + vowel + consonant and the cluster had to be
expressed by a combination only within of this limited set (cf. Friedrich 1974: 29; Hoffner/Melchert 2008: 11).

11.1 Anatolian and Indo-European
The typical features separating the Anatolian obstruent system from that of Indo-European are:

i. the merging of the reconstructed voiced non-aspirated and voiced aspirated plosives in a
single modal series (the original voiceless non-aspirated plosives are preserved);

ii. the merging of the assumed palatovelars and plain velars in a single series: the often claimed
preservation of palatovelars in Luwo-Lycian has to be abandoned (cf. Melchert 2012;
Melchert 2017: 176);

iii. the preservation of the labiovelar series??® (cf. Kronnasser 1956: 65-68; Lindemann 1965;
Melchert 1994: 92, 120);

Note: The transliteration we will use is that of Friedrich 1990, including writing z to mark an affricate (ts). The
precise phonetic value of a single Hittite sibilant is unknown and a matter of debate, but since it represents a
single IE sibilant and stays a single Hittite sibilant, the phonemic status is the same, regardless of its phonetic
value. Since for a graphic realization the ideogram used is that of Akkadian s-graphemes, we will use the §
sign, according to the prevailing tradition, especially since Ugaritic writing of the name of Hittite king
Suppiluliuma is with $-, not with s-sign (Ugaritic has this option) (cf. Hoffner/Melchert 2008: 38). However,
for its phonemic value will use s-signs when describing trajectories, i.e., the probable palatalization is entirely
omitted.

11.2 Hittite clusters and their IE origins

The merging of the old voiced non-aspirates and the voiced aspirates is a common process in
various Indo-European languages: similar processes are known from Iranian, Baltic, Slavic,
Albanian, and Celtic languages. In some cases these could be related (in the Balto-Slavic),

although they are often not (Celtic and other languages).

228 Note that Sturtevant (1933: ) and Sturtevant/Hahn (1951: 55) reject the phonemic status of labiovelars in Hittite.
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In Anatolian two modal classes are distinguished; the phonetic value of this opposition
is still a matter of debate. For simplicity, we will use symbols and terms for the voiceless and
voiced modal classes (cf. Melchert 1994: 13-21; Hoffner/Melchert 2008: 25-26; Melchert
2017: 176-177), though we have to mention the different view of Kloekhorst, working with the
opposition of geminated and non-geminated stops (Kloekhorst 2008: 21-25). The re-evaluation
of the opposition in terms of fortis/lenis is another option (Melcher 1994: 18-20). However, we
are focused on the position in neutralization contexts, not on the phonetic values in other

contexts.

Note: However, voiceless stops often became voiced, either between unaccented vowels or after an accented long
vowel or diphthong (Eichner 1973: 79-80, 100%; Eichner 1980: 146, Melchert 1994: 60—61)

The labiovelars are otherwise preserved in Mycenaean, Latin, the older phase of Goidelic
Celtic, Tocharian and Germanic, and often delabialized in later stages of the development of
the given branches.

11.2.1 The clusters labial + t/s
The Indo-European clusters of the labial plosive + t/s are fully preserved:

P +t = Hitt. pt/pts:??°

Hitt. Siptamiya- ‘a liquid consisting of seven ingredients’; Luw. sap(pa)tammimma/i-
‘sevenfold’ (< PAnat. *Siptama- ‘seven’ < IE *septmo-; cf. OlA saptd-, L. septem
‘seven’; cf. Hrozny 1917: 96; Sturtevant 1933: 117; Sturtevant/Hahn 1951: 60;
Kronasser 1956: 61; Pokorny IEW: 909; Eichner 1992: 84-85; Friedrich 1990: 194;
Melchert 1994: 156; Blazek 1999: 247; Kloekhorst 2008: 775-756; CHD S: 400);

Hitt. epzi “take grab, capture’ (< IE *VHiep-; cf. OIA ipsati ‘reach’, OL. apio ‘fasten’; cf.
Pokorny IEW: 50-51; Friedrich 1974: 79; Friedrich 1990: 41-42; L1V?: 237; HED 1-
2:273-282; Kloekhorst 2008: 242-243);

Hitt. pr. 3 sg. teripzi ‘plough’ (< IE *\trep-; cf. Gr. tpéno, L. trepé ‘turn’; cf. Pokorny
IEW: 1094; Sturtevant 1933: 125; Sturtevant/Hahn 1951: 60; Friedrich 1990: 221;
LIV?2: 650; Kloekhorst 2008: 871-872);

Hitt. 3" sg. pret. lapta ‘glow’ (< IE *VleHzp-; cf. Gr. Aunw ‘give light, shine’, Lith. I6pé
‘light’; cf. Kronasser 1956: 60; Pokorny IEW: 652—653; CHD L-N: 39—40; Friedrich
1990: 127; LIV?: 402; Kloekhorst 2008: 519—520);

P +s = Hitt. ps:

Hitt. tepsu- “dry (?), reduced (?)’ (< IE *Vd"eb"-; cf. OIA idabhnéti ‘deceive’, Lith. débiu
‘invalidate’; cf. Pokorny IEW: 540; Friedrich 1990: 221; Melchert 1994: 156; LIV?:
132-133; NIL ; HED 1-2: 273-282; Kloekhorst 2008: 866—-868);

Hitt. epsi ‘take grab, capture’ (< IE *VHiep-; cf. cf. OIA ipsati ‘reach’, OL. apio ‘fasten’;
Pokorny IEW: 50-51; Friedrich 1974: 79; Friedrich 1990: 41-42; L1V?2: 237; NIL 85—
86; HED 1-2: 273-282; Kloekhorst 2008: 242-243);

229 The dental could be affricated due to the palatal context.
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11.2.2 The clusters plain velar + t/s
The IE cluster *Kt is preserved as such. There is no sure example for *Ks (but since merging
of IE clusters of *Ks and *Ks, we can be sure that the outcome was in Hittite also ks).

K + t = Hitt. kt/kt*:>%

Hitt. 3 sg. pr. lukzi, 3 sg. pret. lukta ‘shine’ (< IE *Vleuk-; cf. Gr. Aevkog “light, bright,
clear, white’, L. liax ‘light’, Lith. laizkas ‘white-spotted’; cf. Sturtevant 1933: 116;
Sturtevant/Hahn 1951: 57; Kronasser 1956: 64, 73; Pokorny IEW: 687—-690; CHD L—
N: 76; Friedrich 1990: 130; Melchert 1994: 156; HED 1-2: 103—108; LIV?: 418-419;
Kloekhorst 2008: 530-531);

Hitt. pr. 3" sg. harakzi, 2" pl. pr. harakteni ‘perish’ (< IE *VHserg-ti; cf. Arm. harkanem
‘split, fell, smite’; cf. Sturtevant/Hahn 1951: 57; Kronasser 1956: 65, 166; Friedrich
1990: 57; HED 3: 135-137; LIV?2: 301; Kloekhorst 2008: 304);

Hitt. sakta(i) ‘sick—maintain’ (< IE *sok-to-je-; Olr socht ‘stupor’; cf. Friedrich 1990:
177; Melchert 1994: 93, 156; HED 10: 47-48; Kloekhorst 2008: 701; CHD 10: 51—
52)

Hitt. ikt-/ekt-ikdu-/ekdu- ‘sole, a part of the foot (?)’/’hunting net (?)’ (< IE *\jek-t; cf.
Friedrich 1990: 81; Melchert 1994: 156; HED 1-2: 259-260; Kloekhorst 2008: 235)

11.2.3 The clusters palatovelar + t/s
Since there is no distinction between the IE plain velars and the palatovelars, even outcomes of
IE clusters of *K7 are the same as *Kt. The outcome of IE *Ks is regularly ks in Hittite:

K +t = Hitt. kt/kt*:2%

Hitt. 3 sg. pr. uekzi, 3 sg. pret. yekta ‘ask’ (< IE *Vuek-; cf. OlA vasti ‘wish’, Gr. éxév
‘willingly’; cf. Sturtevant 1933: 117; Sturtevant/Hahn 1951: 57; Pokorny IEW: 672;
Friedrich 1974: 80; Friedrich 1990: 251; LI1V?: 672-673; Kloekhorst 2008: 996-997);

Hitt. 3" sg. pr. Salikzi, 3" sg. pret. Salikta “fall’, 2" pl. Salikteni ‘prostrate’ (< IE *slejg"-
Nleg"- (?); cf. Gr. Aéxog ‘bed’, L. lectus ‘bed’, Goth. ligan ‘lie’; cf. Sturtevant 1933:
117; Sturtevant/Hahn 1951: 57; Pokorny IEW: 658-659; Friedrich 1990: 179-180;
LIV?Z: 398; CHD 10: 100-104; Kloekhorst 2008: 711);

K +s = Hitt. ks:

Hitt. nom. taksan- ‘centre, joint, combination’, adv. taksan ‘together’, nom. taksessar
‘combination’, (verbal forms with an anaptyctic vowel: 3" sg. pr. takkeszi, 2" pl. pr.
takkesteni ‘put together, undertake’) (< IE *tek-s-; Gr. téxvn ‘skill’, OHG dehsala-
‘axe’; cf. Pokorny IEW: 1058; Melchert 1994: 156; Friedrich 1990: 204-205; LIV?:
619-620; Kloekhorst 2008: 813—-814; CHD S: 100-104);

11.2.3 The clusters labiovelar + t/s

230 The dental could be affricated due to the palatal context.
231 The dental could be affricated due to the palatal context.
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The neutralization of the labial value of the IE labiovelar *K¥t was originaly probably regular
(as in Latin) but is often replaced by analogy. The cluster of *K¥s is preserved only without
neutralization:

KY +1t = Hitt. két/ku:232

Hitt. 3" sg. pret. ekuta, 3" sg. pr. ekuzi (beside e-uk-zi with neutralization?) ‘drink’ (< IE
*Hieg"-; cf. Toch. A yok- ‘drink’, L. ébrius ‘drunk’; cf. Pokorny IEW: 23; Friedrich
1990: 40; Melchert 1994: 92; LIV?: 231; HED 1-2: 261-268; Kloekhorst 2008: 236—
237);233

Hitt. nekut- ‘twilight, evening’ (< IE *\neg"-; cf. Gr. vo&, L. nox, L. naktis; cf. Pokorny
IEW: 762-763; Puhvel 1972: 112; CHD L-N: 434-437; Friedrich 1990: 150; Melchert
1994: 61-62, 156; LIVZ: 449; NIL: 504-513; HED 7: 79-83; Kloekhorst 2008: 602);

Note: But note that there is an etymological cluster of *Kt > Hitt.: Hitt. 3" sg. pr. suekzi, 3" sg. pret. huekta
‘conjure’ (< IE *\yek‘-; cf. OIA vakti, Gr. ()énoc, L. vax; cf. Sturtevant 1933: 121; Kronasser 1956: 66;
Pokorny IEW: 1135-1136; Friedrich 1990: 70; LIV?2: 673; Kloekhorst 2008: 347-348), similarly probably e-
uk-zi, noted above as a variant of 3" sg. pr. ekuzi.

K*+s = Hitt. k¥:

Hitt. tekkussai-, tekkussanu- ‘show’ (< IE *\deké-s-: AV. daxs- ‘to teach’; cf. Pokorny
IEW: 189; Friedrich 1990: 220; Melchert 1994: 61-62, 113, 156; LIVZ 112;
Kloekhorst 2008: 865; Kimball 2017: 253);

Hitt. 2"sg. pr. ekussi ‘drink’ (< IE *VHieg“"-s-; cf. Toch. A yok- ‘drink’, L. ébrius
‘drunk’; cf. Pokorny IEW: 23; Friedrich 1990: 40; Melchert 1994: 92; LIV?: 231; HED
1-2: 261-268; Kloekhorst 2008: 236-237);

Hitt. nana(n)kussi(ive) ‘grow dark’ (< PAnat. *no-nok‘-s- < IE *\ne-neg-s.; cf. Pokorny
IEW: 762-763; CHD L-N: 394-395; Melchert 1994: 61-62; LIV?2 449; NIL: 504—
513; HED 7: 6062, 79-83; Kloekhorst 2008: 595);

11.2.4 The clusters dental + t/s s
The first dental in the cluster of *Tt is affricated; the cluster *Ts is preserved:

T +t = Hitt. t% (<zt>):

Hitt. 3" sg. pret. ezta, 2" pl. pr. ezzteni ‘eat’ (< IE *VHied-; cf. OL. est ‘he eats’, Gr. Att.
pr. éoBim; cf. Hrozny 1917: 89; Sturtevant 1933: 127, 129; Sturtevant/Hahn 1951: 61,
63; Kronasser 1956: 61; Pokorny IEW: 287-289; Friedrich 1990: 44; Melchert 1994:
97, 109; Kimball 1999: 285-286; LIV?: 230; NIL: 208-220; HED 1-2: 315-321;
Kloekhorst 2008: 261-263);

Hitt. 3 sg. pret. pazta dry up’ (< IE *VH.ed-; cf. Gr. pr. & w; cf. Pokorny IEW: 68-69;
Friedrich 1990: 64; Kimball 1999: 286; LIV?: 255; HED 3: 247-248; Kloekhorst 2008:
328-329);

Hitt. 3" sg. pr. huezta ‘pull’ (< IE *VHzeut-(?); cf. Friedrich 1990: 72—74; Kimball 1999:
286; LIVZ: 294; HED 3: 343-352; Kloekhorst 2008: 349-351);%4

Note: Some of the old tt geminates are preserved without any change: Hitt. atta- “father’ (cf. Friedrich 1990: 38;
Melchert 1994: 150; Kloekhorst 2008: 225).

232 The dental could be affricated due to the palatal context.
233 But note that e-uk-zi is delabialized, cf. Friedrich 1990: 40).
234 Not attested outside Anatolian.
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T + s = Hitt. t* (<2>):
Hitt. 2" sg. pr. ezsi ‘eat’ (< IE *VHied-; cf. OL. es ‘he eats’, Gr. Att. pr. o0iw; cf. Hrozny
1917: 89; Pokorny IEW: 287-289; Friedrich 1990: 44; Melchert 1994: 97, 109; LIVZ:
230; NIL: 208-220; HED 1-2: 315-321; Kloekhorst 2008: 26, 261-263);
Hitt. hazziya- ‘strike’ (< PAnat. Hatsie/o- <1E *Hzet-?); cf. Friedrich 1990: 67; Melchert
1994: 96; LIV?: 274; HED 3: 248-255; Kloekhorst 2008: 330-332);*%
Hitt. loc. suffix -zzi(ya)- (< PAnat. -tsio-; cf. Melchert 1994: 96);

Note: There are examples of the development of *7s > s, attested only over the clitic boundary (cf.
Hoffner/Melchert 2008: 41).

11.2.6 The clusters sibilant + t/s
The cluster of sibilant + t is fully preserved, as is the ss cluster, as far as we can depend on the
scarce data:

S +t = Hitt. st/st*:>%

Hitt. talukasti, dalugasti ‘length’ (< IE *Ndolg"-; cf. OCS dlvgoste; cf. Hrozny 1917: 23;
Kronasser 1956: 65; Pokorny IEW: 197; Friedrich 1990: 206; Kloekhorst 2008: 819—
820);

Hitt. kast ‘hunger’ (< IE *Vgos-; cf. Toch. A kast, Toch. B. kest, OIA ghasati, ksut
‘hunger’; cf. Sturtevant 1933: 118; Sturtevant/Hahn 1951: 58; Kronasser 1956: 65;
Pokorny IEW: 452; Friedrich 1990: 104; LIVZ: 198-199; HED 4: 121-123; Kloekhorst
2008: 461-463);

Hitt. 3 sg. eszi, 2" pl. pret. esten ‘be’ (< IE *VHies-; cf. OIA dsti, Gr. éoti, L. est, OLith.
esti; cf. Kronasser 1956: 169; Pokorny IEW: 340-342; Friedrich 1990: 42; LIVZ: 241—
242; NIL 235-238; HED 1-2: 285-291; Kloekhorst 2008: 250-252);

Hitt. hastai “bone’ (< IE *\Haest"-; cf. OIA dsthi, Gr. dotéov; cf. Sturtevant 1933: 124,
139; Sturtevant/Hahn 1951: 59, 65; Pokorny IEW: 783; Friedrich 1990: 63; HED 3:
233-237; Kloekhorst 2008: 325)

Hitt. hasduir ‘brushwood’ (< IE *VHastHi-géer-; cf. Gr. 6oc, Aeol. Hodoc ‘bough,
branch, twig’; cf. Sturtevant 1933: 139; Sturtevant/Hahn 1951: 65; Kronasser 1956:
68; Pokorny IEW: 786; Friedrich 1990: 64; HED 3: 239-240; Kloekhorst 2008: 326)

Hitt. haster ‘star’ (< IE *VHaster-; cf. Gr. aotfp, L. stella; cf. Sturtevant 1933: 77, 124;
Kronasser 1956: 16, 204; Pokorny IEW: 1027-1028; NIL 348-354; HED 3: 238-239;
Kloekhorst 2008: 326);

S + s = Hitt. ss:
Hitt. pr. 2" sg. essi ‘be’ (< IE *VHaes-; cf. OIA dsi, L. es, OLith. esi; cf. Kronasser 1956:
169; Pokorny IEW: 340-342; Friedrich 1990: 42; LIV?: 241-242; NIL 235-238; HED
1-2: 285-291; Kloekhorst 2008: 250-252, especially see the commentary here);

Note: Though examples of the development of the original IE *ss clusters are scarce, Hittite sibilants were often
geminated, cf. Melchert 1994: 120-123).

235 Not attested outside Anatolian.
236 The dental could be affricated due to the palatal context.
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11.2.7 Overview of Hittite development

The Hittite development of our clusters is highly conservative, only IE *Tt clusters are
alternating (as in other IE languages). The assumed neutralization of the IE old labiovelars in
the t- and s-contexts is usually replaced by analogous forms, the old neutralization preserved
exceptionally:

IE Hittite t- 5-
-k¥/ggih | -k¥/gH kWt ks
-k/g/g" -k/g kt ks
-k/glg" -k/g kt (ks)
-t/d/d" -t/d tst ts
-p/b/b" -p/b pt ps

-S -S st ss

11.3 Trajectories of the Hittite development

Though some examples are scarce, we still can postulate that the development of clusters of
plosive/s + t/s in Hittite is very conservative, as the single series affected by any changes is the
dental one. We assume the devoicing before both t/s (cf. Kimball 1999: 300-301).

11.3.1 Development of clusters labial + t/s
Similarly to all peripheral series, labial clusters with t/s are fully preserved in Hittite:

P+t>pt

P+s>ps

11.3.2 Development of clusters plain velar and palatovelar + t/s
Since there is no distinction in Hittite between the Indo-European reconstructed plain velars
and palatovelars, the trajectory is the same (cf. Kloekhorst 2008: 72); the velar plosives are
fully preserved as such:

K+t>kt

K+ s>Kks
11.3.3 Development of clusters labiovelar + t/s
For the development of the cluster of labiovelar + t, we assume the original neutralization of

the labial marker, attested otherwise fully in Latin and in diffused examples in other centum-

languages. Later, this old neutralization is replaced by analogical clusters with reintroduced
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labiovelars. The very same process is attested even for clusters with s (cf. Melchert 1994: 61—
62, 113; Kloekhorst 2008: 72):
K* +t > kt/— k't

K* + s> (ks ?)/— k¥s

11.3.4 Development of clusters dental + t/s

The IE cluster *Tt developed in Hittite into a cluster of t°t (cf. Melchert 1994: 22, 62, 97, 1009,
117120; Hoffner/Melchert 2008: 37, 44). The first segment is a dental (voiceless) affricate, and
the same affricate is a result of the development of the dental plosive before a palatal *i (cf.
Melchert 1994: 54, 116-117; Kiimmel 2007: 350).

This development supports the traditional theory assuming that IE *Tt regularly
developed into *t°t (before a further development either in st or ss, according to the given branch
of Indo-European languages). This model originates with Krauter (1877: 88) Put became a popular
model due to Brugmann’s influence (gjnce Brugmann 1880: 140-142); Anatolian then would be a single

IE branch preserving the older state, lost in other branches due to further development.

Note: Kloekhorst (2008: 26) assumes that the outcome of the affrication in Tt and Ts clusters is different from that
of Ti, but this distinction is not fully phonetically explained (cf. I.c.). A simple solution could be that proposed by
Hoffner/Melchert (2008: 37): one of the outcomes was palatalized, probably that originating from T;. His statement
that even the outcomes of clusters of dental plosive + t/s are different according to the original voice(less)ness of
the input cluster remains more questionable, especially since there is no similar distinction from other clusters with
plosives other that dental ones.

T+t>tt

Note: Gortzen (1998: 424) lists iSduya- ‘announce’ as an example of the Bartholomae’s Law operatibility in Hittite
but this seems hardly probably (cf. HED 1-2: 483-485; Kloekhorst 2008: 419420 for other etymologies).

The Indo-European cluster *Ts is either preserved as such (i.e., as a biphonematic sequence ts)
or as an affricate (t°) (cf. Melchert 1994: 96; Kloekhorst 2008: 72). Another possibility is that
the plosive was subjected to affricatization, as in the case before t and this cluster was simplified

as ts. We prefer this solution because of the analogy:

T+s>(t°%>) ts

Note: Kloekhorst (2019) argues that Ts clusters are realized in Hittite regularly as a ts cluster, never as an affricate,
at least in the antevocalic positon or before a diareme.

11.3.5 Development of clusters sibilant + t/s
The IE clusters of sibilant + t/s are fully preserved in Hittite (cf. Kloekhorst 2008: 70-71),

though for the cluster *ss we have a minimal set of examples:
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s+t>st
S+S>Ss

11.4 Conclusion and final remarks
The Hittite developments of the Indo-European clusters of our interest is an example of a very
conservative development.

The dental series was subjected, as in all other IE languages, to the alternation of the left
dental, which was affricated and preserved as such. A remarkable feature is that the IE *Ts
cluster is preserved as such (in other languages the cluster is realized often as a double or single
sibilant — cf. the Iranian, Slavic, Baltic, Greek, Italic, Celtic and Germanic) — in this case either
the left dental was not affected by any process, or the probable affricativization (parallel to that
of the *7¢-cluster) was later simplified/re-archaized.

The clusters of the peripheral series, on the contrary, are fully preserved in both contexts.
The labiovelar series, originally with the neutralization of the labial value (as in Latin) is often

restored in this feature due to analogy processes.
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12 The development of the two-obstruent clusters from Indo-European into

Tocharian

12.0 Tocharian languages
There are two Tocharian languages, termed Tocharian A and Tocharian B,%7 both derived from a single centum-
language, attested from findings in the Tarim Basin.

Texts are written in the local version of the brahmi script (a recent overview by Malzahn 2007b) and are
either translations and adaptations of Indian Buddhist texts or non-literal texts from the Buddhist milieu usually
written on paper, but also on wood and especially graffiti (Penney 2017; for an overview of manuscripts and their
location, cf. especially Malzahn 2007a).2%®

Since the Tocharian B is better attested than Tocharian A, the following analysis will be based on this
language. Tocharian A serves, if possible, as a complement (though listed, for alphabetic reasons, before B
examples). However, both languages do not usually differ in outcomes of the analysed clusters, as we will see
below.

12.1 Tocharian and Indo-European
Both Tocharian languages have been subjects of linguistic examination for just one century,
and many details of their phonemic development are not fully understood yet.

The typical features separating Tocharian obstruent systems from that of Indo-European are:

i. the merging of the three modal classes, reconstructed for the Indo-European protolanguage;

ii. the preservation of old labiovelars (though in minimal scale due to later processes);

iii. the palatalization of plosives (p vs p; k vs s; t vs ¢; old labiovelars are palatalized in the same
way as plain velars) and of s (as s).

Note: Winter (1962b: 24-25) brings three examples of the alleged validity of Grassmann’s Law in Tocharian, all
of the deaspiration of the root-initial *4"- (not any other voiced aspirate), cf. Ringe 1996: 47. However,
Grassmann’s Law is outside of the scope of our interest. Similarly, Winter (2011) tries to demonstrate that
Proto-Tocharian had a similar lengthening of vowels before IE voiced non-aspirated plosives to that of
Balto-Slavic (i.c., to Winter’s Law in sensu stricto and to Lachmann’s Law).

The first feature is unknown in any other IE language (though older opinions wrongly assumed
the same development also for Hittite); the second feature is a parallel process common in all

centum-languages; the third feature appears independently in various IE languages.

12.2 Tocharian clusters and their IE origins
Both Tocharian languages preserve old clusters with peripheral series. The dental series
underwent a similar development as in all Indo-European languages, in this feature it does not

differ from Hittite, Latin and Greek, which, as centum-languages, similarly keep the clusters of

237 The name is a misnomer, resulting from a false connection between Bactrian Téyopot and the Tarim Basin
inhabitants, but is preserved due to a long tradition.
238 Though there are at least two known fragments written in the Manichean script, one a hymn to Mani and the
other a hymn to Jesus.
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peripheral series relatively intact (satom OIld Indo-Aryan or Lithuanian have similar
development).

12.2.1 The clusters labial + t/s

As far as we can judge from the single attested data, the clusters of *Pt are preserved as such,
at least in Tocharian A. The *Ps cluster is reduced to Os in the word-initial (but we have a single
example only of such a development and it is doubtful), or often an epenthetic vowel splits the
cluster:

P +t = Toch. pt/pt®:

Toch. A num. pl. séptéintu, sdpta- (in compounds),?®® Toch. B num. suk, sukt ‘seven’ (<
Toch.*scip(c)t, siktu < |IE *septm;?® cf. L. septem, OIA sapti-, Gr. énté; cf.
Sieg/Siegling 1908: 927; Pokorny IEW: 909; Winter 1992b: 109, 137-138; Ringe
1996: 67; Blazek 1999: 250; Adams 2013: 720);

Toch. A pr. kroptdr, inf. kroptsi, Toch. B pr. krauptdir ‘gather, assemble’ (< Toch.
*Vkreup- < IE *kreyb"-; cf. Gr. kpomto ‘hide’, without p-suffix cf. OCS kryjo ‘cover’;
cf. van Windekens 1976: 235; Carling 2009: 173-174; Malzahn 2010: 614-616;
Adams 2013: 236-238);

Toch. B pr. kleptir ‘touch, investigate’ (< IE *Vklep-; cf. LIV?: 246; Malzahn 2010: 618—
619; Adams 2013: 246);

Toch. B inf. yaptsi “enter, set (sun)’ (< Toch. *Vjdp- < IE *\jeb"-; cf. OIA ydbhati, OCS
Jjebo ‘fuck’; cf. Pokorny IEW: 298; van Windekens 1976: 605%4; LI1V?2: 309; Malzahn
2010: 796-798; Adams 2013: 537-538);

P +s=Toch. ps:

Toch. B pr. lupstir, grd. lupsalle ‘smear, rub’ (< Toch.*\ldup- < IE *\sleyb"; cf. L.
liubricus ‘slippery’, Goth. sliupan ‘slink, crawl’; cf. Pokorny IEW: 963-964; van
Windekens 1976: 269; Malzahn 2010: 858-859; Adams 2013: 606);

Toch. B pt. yopsa ‘enter, set (sun)’ (< Toch. *\jéip- < IE *\jeb": cf. OIA ydbhati, OCS
Jjebo ‘fuck’; cf. Pokorny IEW: 298; van Windekens 1976: 605; LIV?: 309; Malzahn
2010: 796-798; Adams 2013: 537-538);

Note: P +s = Toch. pVs (with an epethetic vowel) is attested in Toch. A pdssdm, Toch. B pdscane ‘breast; [in
plural] seat of wisdom’ (< IE *pstem; cf. Hitt. istanza ‘soul’, Av. fstana-; cf. van Windekens 1976: 103; Ringe
1996: 71; Adams 2013: 386);

#Ps > Toch. #0s: Toch. A sat ‘hot’, Toch. B satask ‘exhale’ (< IE *ps-ad-, derived from IE *\bhes-: cf. OIA
\bhas- ‘breath’; cf. van Windekens 1976: 103, 419-420; Adams 2013: 736—737 doubt this etymology);

12.2.2 The clusters velar + t/s

239 Tocharian A spt “seven” is a result of a metathesis.

240 The Tocharian B form is affected by the numeral eight. This particular trajectory was given by van Windekens
(1976: 461) as: *septip > *Sdptdm > sdptu — sdktu > *sukt; in contrast, by Winter (1992b: 109) as: *sdwit >
*swdt > *sut — sukt.

241 \Van Windekens gives a different etymology, c. I.!
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Though secure examples of the development of IE plain velars + t/s are relatively scarce, we
have to assume there the outcomes are not different from the outcomes of IE palatovelars + t/s
(cf. below), since Tocharian is a centum-language:

K +t = Toch. kt/kt®:

Toch.B pr. klyeriktdir, inf, kldnktsi ‘doubt’ (Toch. *Nkldnk- < IE *Nkleng-; cf. L. clinga,
OE hlinc ‘ringe’; Pokorny IEW: 603; Carling 2009: 177; Malzahn 2010: 623-624;
Adams 2013: 240);

Toch. B prtcl. tinktsi “up to, until; including, even’ (historical infinitive of Tocharian
*tink- < IE *Nteng"-; cf. OIA tegnoti ‘pull’, ON Pungr ‘heavy’; Pokorny IEW: 1167;
van Windekens 1976: 502; LIV?: 567; Malzahn 2010: 648; Adams 2013: 307);

Toch. B pr. wakstir-s “split apart® (< Toch. *uak- < |IE *\yag-; cf. Gr. &yvou ‘break
apart’, L. uagina ‘sheath’ (?); cf. Pokorny IEW: 1110; van Windekens 1976: 550551,
LIV?: 664-665; Malzahn 2010: 862—863; Adams 2013: 635-636);

K +s = Toch. ks/ks:

Toch. A grd. tanksdl, Toch. B pr. tanksdm ‘check, stop, hinder’ (Toch. *\fink- < |E
*\teng"-; cf. OIA tegnoti ‘pull’, ON Pungr ‘heavy’; Pokorny IEW: 1167; van
Windekens 1976: 502; LIV?: 567; Malzahn 2010: 648; Adams 2013: 306);

Toch. B pr. triksdm ‘go astray, be confused’, nom. trikso-error, mistake’ (Toch. *\trik-
<1IE *\/trejk- (?); cf. L. tricae ‘trifles, nonsense; vexations, troubles’, tricari ‘make
difficulties; shuftle; trifle’; Pokorny IEW: 1167; van Windekens 1976: 514-515; LIV?:
514-515; Malzahn 2010: 668-670; Adams 2013: 334-335);

Toch. A pr. oksoriiidm, Toch. B pr. auksdsscm ‘grow, increase’ (< Toch. *sdk(c)s- < |E
*\VHaeuks; cf. OIA vaksdyati ‘grow’, Gr. dé€m ‘increase, foster’, Goth. wahsjan
‘grow’; cf. Pokorny IEW: 85; van Windekens 1976: 329; LIVZ: 288-289; NIL: 368—
370; Malzahn 2010: 549-550; Adams 2013: 1387);

Toch. A nt-part. waksantam ‘split apart’ (< Toch. *\udk- < IE *\wag-; cf. Gr. &yvou
‘break apart’, L. udgina ‘sheath’ (?); cf. Pokorny IEW: 1110; van Windekens 1976:
550-551; LIV?: 664—665; Malzahn 2010: 862—-863; Adams 2013: 635-636);

12.2.3 The clusters palatovelar + t/s
The clusters of IE palatovelar + t/s are preserved as kt/ks:

K +t = Toch. kt/kt:

Toch. A okdit,*? B ok(t) ‘eight’, Toch. A oktuk ‘eighty’, Toch. A oktint, Toch. B oktante,
oktunte ‘eighth’ (Toch. *oktu < IE *okta; cf. L. octa, Goth. ahtau, Gr. oktad; cf.
Pokorny IEW: 775; van Windekens 1976: 330-332; Winter 1992b: 110-112; Blazek
1999: 268; Carling 2009: 83; Adams 2013: 115);

Adams (2013: 202-203) relates Toch. B ketseiie ‘body’ to a verbal abstract *k“ok-ti- (<
IE *Vk¢ek- ‘see, appear’; cf. Pokorny IEW: 638-639; LIV?: 664—665; van Windekens
(1976:103, 187—188) relates it to OIA caksus- “aspect, form’ (< IE Vk¥ok-s-, i.e., to the
same root but with a different suffix, Adams considers this form irregular), Pinault
1999 derives from a collective *kokse-den-);

Toch.B inf. praktsi ‘ask’ (< Toch. *pdrk-sa- < |IE *\prek-; cf. OIA prcchati “ask’, prasnd-
‘question’, cf. Pokorny IEW: 821-822; van Windekens 1976: 386; Ringe 1996: 68;
LIV?2: 490-491; Malzahn 2010: 707-708; Adams 2013: 398)

242 The cluster is split here, but cf. the form of the ordinal numeral further with the cluster preserved.
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K +s = Toch. ks/ks:

Toch. B laks “fish’ (< IE *loksi; cf. OHG lahs, Lith. 1455 ‘salmon’; cf. Pokorny IEW:
653; van Windekens 1976: 254-255; Adams 2013: 590);

Toch. B kakse ‘[a body part?]’ (probably < IE *kuksi or |E *kokso; could be related to
OIA kuksi- ‘belly’, kaksa- ‘armpit’, L. coxa ‘hip’, OHG hahsa ‘back of knee’; cf.
Pokorny IEW: 611; cf. especially Adams 2013: 143—-144 for the detailed analysis);

Toch. A pr. praksam, grdv. praksdl, Toch. B pr. preksau, pr. part. preksemane, imp.
parksat ‘ask’ (< Toch. *pdrk-sa- < |E *\prek-; cf. OIA prechati ‘ask’, prasnd-
‘question’, cf. Pokorny IEW: 821-822; van Windekens 1976: 386; Ringe 1996: 68;
LIV?2: 490-491; Malzahn 2010: 707—708; Adams 2013: 398);

12.2.4 The clusters labiovelar + t/s
The phonemic status of labiovelars in Tocharian languages is a matter of debate (cf. especially
Hilmarsson 1993a; Kim 1999 and Fellner 2006). The author of the present article presumes that
there was a synchronic phoneme k¥ in both Tocharian languages (as does Kim explicitly 1999:
177). However, the old IE labiovelars were later subjected to delabialization in numerous other
contexts (as they were in Romance vs Latin or later Germanic languages vs their older stages).
The clusters of IE labiovelar + t/s are preserved as kt/kts (i.e. the same as the palatovelars
in the same context), with a loss of the labialization:

K +1t = Toch. kt/kt®:

Toch. A pdnt, Toch. B pinkte “fifth’ (< Toch. *pidnkte < IE *penk?-to-; cf. L. quinctus,
quintus ‘fifth’; OIA pakthd-, Gr. néuntog; cf. Pokorny IEW: 808; van Windekens
1976: 360-361; Winter 1992b: 107-108, 119-120, 136-137; Blazek 1999: 224,
Adams 2013: 411, 415-416).

Toch. A naktsu, Toch. B nektsiye adv. ‘last night, at night’, Toch. A nokte ‘at night’,
noktim ‘last night’ (< Toch. *nek¥t- < IE *nek“t-; cf. L. Gr. vd&, voktdg, L. nox, noctis,
Goth. nahts; Pokorny IEW: 762—-763; van Windekens 1976: 319-320; Pinault 1990:
181-190; LIV?: 449; NIL: 504-513; Adams 2013: 363);

Toch. B laiktse ‘easy, light’ (< IE *Hilpg“"-tio-; cf. Gr éhagpdc ‘light in weight’, Goth.
leihts, Lith. lesigvas ‘light’; cf. Pokorny IEW: 660-661; van Windekens 1976: 255—
256; Adams 1988: 37; NIL: 243-245; Adams 2013: 590-591).

Toch. B mdkte ‘as’ (< IE *mén-k¥-to-; van Windekens 1976: 286; Adams 2013: 484—
485).

Toch. A pt. pakt-cini (< Toch. *\pék“-s- < IE *\pek®s-; cf. non-extended and s-extended
forms: OIA pr. pdcati, a0. paksat, L. pr. coquo, pf. coxt ‘cook’; cf. Pokorny IEW: 798;
van Windekens 1976: 355; L1V 468; NIL: 548-552; Malzahn 2010: 700-701; Adams
2013: 393-394);

K*+s = Toch. ks:
Toch. [A ops,] Toch. B 0kso ‘ox, cow’ (< Toch. *ok“so- < IE * Houk¥son-; cf. Ol A uksan-
, AV. uxsan- ‘bull, ox’, W. ych, OHG ohso ‘ox’; cf. Sieg/Siegling 1908: 927; van
Windekens 1976: 333; NIL: 368-370; Adams 2013: 117);
Toch. A pr. imp. paksant, Toch. B pr. pdksdm, part. pr. pdksemane ‘become ready for
eating, cook, ripen’ (< Toch. *\pdk“-s- < IE *\pek*s-; cf. unextended and s-extended
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forms: OIA pr. pdcati, a0. pdksat, L. pr. coquo, pf. coxi ‘cook’; cf. Pokorny IEW: 798;
van Windekens 1976: 355; LIV?2: 468; NIL: 548—-552; Malzahn 2010: 700-701; Adams
2013: 393-394);

Toch. B mdksu ‘which, who, what’ (< IE *mén-k¥-so-; van Windekens 1976: 285; Adams
2013: 485).

12.2.5 The clusters dental + t/s
The attested outcomes of the IE cluster *Tt are usually ts or t°t%, often attested from the same
root (van Windekens 1976: 105).

Note: The outcome tts, reconstructed in the example of TB wrattsai could be a reading mistake, according to
Adams 2018: 670, who reconstructs wrantsai, and gives a different etymology (cf. I.c.).

T +t = Toch. t/t%t*:

Toch. A widrts, Toch. B aurtse, wartstse ‘broad, wide’ (< Toch. *wirtse < IE *yyd"-to-;
cf. OlA vrddha- ‘enlarged, big’; cf. Pokorny IEW: 1167; van Windekens 1976: 105,
562—-563; Adams 1988: 39; Gortzen 1998: 412; Adams 2018: 139-140);

Toch. B orotstse, wrotstse ‘great, big, large; adult’ (< Toch. *ndtsw < |E *G-u yH2d"-to-
; cf. OIA vradhant- ‘being big’; cf. Pokorny IEW: 1167; van Windekens 1976: 105,
341; Gortzen 1998: 412; Adams 2018: 127-128, note here on detailed discussion);

Toch. A nétsw-, Toch. B maitsts->*® ‘starve’ (< Toch. *ndtsw < |E *n-Hid-ty-je/o-; cf. Gr.
vnotevw ‘fast’, vijotic ‘fasting’; cf. Pokorny IEW: 287-288; van Windekens 1976:
105, 316-317; Adams 2018: 139-140);

Toch. B wrattsai®** ‘against’ (< IE *yyt-to-; cf. L. versus; cf. Pokorny IEW: 1156-1157;
van Windekens 1976: 105, 583; Adams 1988: 39);

Toch. B inf. lyutsi ‘cross, go out, leave’ (< Toch. *Vldut- < IE *\Hileud"; cf. Gr.
éhevoetan ‘go’, Olr luid ‘went’; cf. Pokorny IEW: 306-307; van Windekens 1976:
269-270; LIV?: 248-249; Malzahn 2010: 856-858; Adams 2013: 605-606);

Toch. B wéstarye ‘liver’ (< Toch. *wistdrid- < |E *ud-trio -; cf. OlA uddra- ‘belly’, Gr.
votépa, L. uterus ‘womb’; cf. Pokorny IEW: 1104; van Windekens 1976: 565; Adams
1988: 39; Hilmarsson 1993b: 216-217; Ringe 1996: 71; Adams 2018: 651);

T + s =Toch. ts:

Toch. A pr. lutseric, grd. lutsdl, Toch. B pt. lyutsamai ‘cross, go out, leave’ (< Toch.
*liut- < IE *VHileyd"-; cf. Gr. éedoetan ‘go’, OIr luid ‘went’; cf. Pokorny IEW:
306-307; van Windekens 1976: 269-270; LIV?: 248-249; Malzahn 2010: 856-858;
Adams 2013: 605-606);

Toch. A pr. yatsant, Toch. B pr. yatsim’be capable of; succeed; tame’ (< Toch. *\yét- <
IE *\yet-; cf. Av. yateiti ‘place in order, strive after’; cf. Pokorny IEW: 506-507;
LIV?: 313-314; Malzahn 2010: 785-787; Adams 2013: 527528, but van Windekens
1976: 645 assume a borrowing!);

secondary: Toch. A, tsepant ‘danceur’, B verb. tsip- nom. tsaipe ‘dance’ (cf. OIA fusyati ‘be satisfied’; cf. van
Windekens 1976: 110; but sceptical Adams 2018: 808, 812);

243 The Tocharian B form is with a distant assimilation on following *y, cf. Adams 2013: 493.
244 But Adams 2003: 670 reconstructs wrantsai, based on the graphical evidence, this form absolutely excludes
the etymology given in the entry above (cf. I.c.).
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12.2.6 The clusters sibilant + t/s
The IE cluster *st is preserved (often cerebralized, at least in writing); there are no examples
for the development of the IE cluster *ss:

S +t=Toch. st:

Toch. A, kast, Toch. B kest ‘hunger’ (< Toch. *kesta < IE *\kost-; cf. Hitt. kasz, OIA
ghasati, ksut ‘hunger’ ; cf. Pokorny IEW: 841-842; van Windekens 1976: 189; LIV?:
198-199; Carling 2009: 107; Adams 2013: 213);

Toch. B pest, pdst ‘[some particle]’, postim ‘later, afterwards’ (< Toch. *scar-ije < IE
*post; cf. L. post, Gr. aotnp; cf. Pokorny IEW: 841-842; van Windekens 1976: 367,
383-384; Adams 2013: 408-409, 430-431, 436-437);

Toch. A stare ‘effort’, Toch. B scire ‘hard, harsh, rough, crude’ (< Toch. *scdren < IE
*sterHi-eHi-en; cf. Gr. otepeds, oteppdc ‘firm, solid’, OHG starén ‘stare at’; cf.
Pokorny IEW: 1022, 1029-1030; van Windekens 1976: 482; LIV: 597-5982%; Adams
2013: 700-701);

Toch. [A sreii],*® Toch. B n. [f. pl.] Scirye ‘star’ (< Toch. *scar-ijé < |IE *Hystér; cf. L.
stella, Gr. aomp; cf. Pokorny IEW: 1027-1028; van Windekens 1976: 486; NIL: 348—
354; Adams 2013: 701);

Toch. B pr. yastdir ‘excite, touch’ (< Toch. *Vjas- < IE *Vjes-; cf. OIA ydsati “froths up;
strives after’, Gr. (ém ‘boil, seethe’; cf. Pokorny IEW: 506; van Windekens 1976: 595;
LIV?: 312-313; Malzahn 2010: 533; Adams 2013: 802—803);

Toch. A inf. wassi (1), B inf. wastsi/wassi (!) ‘dress, wear clothes’, nom. wastsi ‘clothing’
(< Toch. *uds-t/d"- < IE *Vyes-; cf. OIA vdste ‘be dressed’, Alb. vesh ‘wear’, Goth.
wasjan ‘wear’; cf. Pokorny IEW: 1172—-1173; van Windekens 1976: 564; LIV: 692—
693; Malzahn 2010: 896; Adams 2013: 635, 649);

S +s=Toch. ss:
Toch. B pr. assdm ‘bring, fetch’® (< Toch. *as-sk-; etymology unclear, could be a
borrowing; cf. van Windekens 1976: 624; Malzahn 2010: 533; Adams 2013: 63);
Toch. B pr. kesdm ‘quench, extinguish’ (< Toch. *kds-s- < IE *\g'es-; cf. OIA jdsate ‘be
exhausted’, OCS -gasiti ‘extinguish’; cf. Pokorny IEW: 479-480; van Windekens
1976: 210; LIV: 541-542; Carling 2009: 160; Malzahn 2010: 594; Adams 2013: 188);

12.2.7 The overview of the Tocharian development
In the following table, the palatalized outcomes are omitted, since specifically Tocharian and

their outcomes could be easily deduced from the non-palatalized outcomes.

IE Tocharian t- S-
-k¥/g¥/gHh K4 kt ks
-k/g/g" K kt ks
-k/glg" K kt ks
-t/d/d" t t5t° (?) ts
-p/b/b" P pt ps
-S S st ss

245 LIV does not list Tocharian with the root!
246 The Tocharian A form is from the syncopated form, with t/c lost in a newly created cluster.
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12.3 Trajectories of the development

The development of IE clusters in Tocharian is, besides the dental series, very conservative.
The labiovelars are neutralized on plain velars (as they are in Latin, for comparison).
Surprisingly the clusters ss are fully preserved (or restored). The clusters of dental plosive + t
are usually realized either as simple affricates or as clusters of two affricates.

12.3.1 Development of clusters labial + t/s
Labials, like all other peripheral series in Tocharian, did not undergo any particular
development in clusters formed by t/s: the plosives are fully preserved (at least in the internal
clusters):

P+t>pt

P+s>ps

Note: The attested development of the IE *#Ps > Toch. *#0s: Toch. A sat ‘hot’, B satdsk ‘exhale’ (< IE *ps-ad-,

derived from IE *vb"es-; van Windekens 1976: 103, 419-420; doubted as genuine by Adams 2013: 736-737)
is a regular process not a chance one, especially since Peyrot (2008: 72) lists many examples of variation of
the Tocharian B clusters #PC- (where C is any obstruent).
We meet another example in IE *Ps > Toch. *#pVs attested in Toch. A pdssdm, B pdscane ‘breast; [in plural]
seat of wisdom’ (< IE *pstem; cf. Hitt. istanza ‘soul’-; cf. van Windekens 1976: 103; Ringe 1996: 71; Adams
2013: 386) is simply a case of an anaptyctic vowel. To judge if this process of anaptyxis is regular for word-
initials is also hard due to lack of other examples.

12.3.2 Development of clusters plain velar and palatovelar + t/s
The plain velar and palatovelar plosives are preserved as plain velar plosives before t- and s-,
since, as Tocharian languages are both centum-languages, there is no trace of any phonemic
distinction preserved:

K/K +t > kt

K/K + s > ks

Note: Tocharian A alternation between za ‘(vers) ou’ vs Toch. A te ‘(L.) -ne’ (both from *k*u- + *to-, van
Windekens 1976: 105) could be a sign of an alternation #Kt ~ #0t-, as it is with Toch. B kse, kuce vs se, ce of
the same compound pronoun (Peyrot 2008: 71-72).

Peyrot (2008: 72) lists examples of a variation of Toch. B ks ~ k in borrowings from Sanskrit, but not in
autochthonous words; Peyrot connects it to a received pronunciation of this cluster in Middle Indo-Aryan and
a stylistic marker sui generis.

12.3.3 Development of clusters labiovelar + t/s
For the development of IE labiovelars in clusters with t/s we assume the neutralization of the
labial marker before any obstruent, similarly as attested fully in Latin, partially in other
languages. This neutralization of labiality was later extended to other contexts (cf. Adams
1988:37; Kim 1999, especially pp. 177-182):
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K*+t>kt
KY + s> ks

12.3.4 Development of clusters dental + t/s

The traditional trajectory for IE clusters of *Tt is assumed as that for affrication, either of the
first member or both dental plosives, cf. Krause (1952: 18) or van Windekens (1976: 105).
Adams (1988: 39-40) assumes that IE *Tt > st, *Tti > tsts, i.e. that the outcomes differentiate
due to the palatal context; Ringe (1996: 71) doubts the fact that there is a secure example of the
development of IE *7% at all (otherwise he states *7¢ > st, based on the singular example of
Toch. B widstarye ‘liver’), and Kiimmel (2007: 352) lists the same outcome. However, the
above-noted examples are of the wide range: #sts, fst, ts, even st. It would be easiest to assume
affrication since the early phase, often doubled (either as progressive assimilation or due to a

secondary palatalization), partially simplified as #zs.

Note: The single example of st of Toch. B wdstarye ‘liver; cf. van Windekens 1976: 565; Adams 1988: 39;
Hilmarsson 1993b: 216-217; Ringe 1996: 71; Adams 2018: 651, though etymologically entirely acceptable as
reflecting the same formation as OIA uddra-, remains a mystery, could be a result of a unique process, or of
an unknown context feature.

The development of IE cluster *Ts could be modelled either as a preservation of the old cluster
(but note that other IE languages often have a specific simplification as *0s) or as restoration,
the process we prefer (cf. Gortzen 1998: 415):

T+t >t > /%t

T+s>t55s>1s

Note: We have to reject that there is a Bartholomae-like distinction in Pre-Tocharian, as Gortzen (1998: 415), who
models *Tt > £t/¢t'/ts and *d't > d°d" > zd" > st, proposes.

12.3.5 Development of the clusters sibilant + t/s

The IE clusters of a sibilant + #/s are preserved as such, surprisingly in the case of ss clusters,
since we have reasons to assume that such clusters were often simplified as Os in other IE
languages, probably even in the proto-language itself, which is usually typical and well-attested
for clusters with the IE root *Hjes-, cf. OIA dsi, Gr. €1, Lith. esi, OCS jesi. For Tocharian, we
can assume either preservation, or restitution (cf. Gr. Aeol. £éoo1, Ep. and Dor. éooi, OL. essis,
es Vs L. es):

S+t>st

S+S>SS
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12.4 Conclusion and final remarks

The development of the IE obstruent clusters in Tocharian is very conservative. The single
progressive feature is the fricativization of the IE cluster *Tt, shared with other IE languages.
In Tocharian this process is affricativization, attested otherwise only in Hittite, though usually
generalized for the development of all IE languages as a first stage of a more complex
development, usually ending in sibilant outputs. The cluster *Ts has a natural affricate outcome
either due to the preservation of the original state or through the re-archaization of the
intermediate *t°s.

The peripheral series fully preserves the original plosives in all clusters, as do clusters
with the sibilant. What is remarkable is the development of labiovelars, for which we assume
the neutralization of a labial marker in the contexts of t/s, the same is known either fully
preserved (Latin) or at least partially (especially Germanic languages), but we have to keep in
mind that delabialization of labiovelars is often present in other contexts in Tocharian, being

almost universal.

Note: Beyond the scope of this work, there are interesting developments of three-obstruent clusters, which could
be worthy of a reader’s interest: Adams (1988: 38-39) notes that IE clusters of *Ksk, *Tsk (sk is here a part of
an iterative/intensive suffix) are realized as Tocharian sk and tk respectively. He assumes that *Psk would
realize as sk, if we accept the analogical process with all peripheral series, but knows no examples. The example
for *Ksk > sk is: IE *yok!-ske/o- > Toch. AB wesk ‘speak’ (cf. Pokorny IEW: 1135-1136; Adams 2013: 658—
660), for *Tsk > tk then: IE *snud-ske/o- > Toch. B snitk- ‘permeate’ (cf. Pokorny IEW: 972; Adams 2013:
779). A remarkable feature of the development is different outcomes: in the case of *Ksk > Toch. sk the left
velar is lost and a sibilant preserved, in the case of *Tsk > tk the sibilant is lost. Neither development mirrors
the other.
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13 The development of the two-obstruent clusters in the Indo-European

languages: the summary and conclusions

The processes affecting the development of clusters of obstruent + t/d"/s in various Indo-
European sub-branches could be classified as:

I. the shared-processes, i.e. the processes in similar contexts, of the same origin (e.g., the
Common Indo-European first phase of the development of the dental + t/d"/s clusters;
another example is the earliest phase of the development of the palatovelar + t/d"/s clusters
in the satom-languages; the third example is the old neutralization of labiovelars in the
context of + t/d"/s, securely attested at least in some of the centum-languages);

ii. the drift-processes, i.e. parallel processes in similar contexts, independently caused (e.g., the
spirantization of the peripheral series in Iranian, Celtic, Sabellian, Slavic);

iii. the zero-processes; i.e. the retention of the original state (e.g., the preservation of the
peripheral series in Latin, Greek, Vedic, Baltic). Zero-processe seems to be trivial, but we
have to remember that the preservation of a state is as important as a change of it, especially
in comparison. The zero-processes has to be distinguished from re-archaization processes
(as is the restitution of a plosive in clusters of dental + t/s/d"- in Indic).

In the following lines, we will list the known outcomes of the IE clusters in given daughter

languages and branches and then sketch up possible trajectories. The boldly marked outcomes

are attested; the lightly marked outcomes are constructs. Analogous forms are listed, but not

included in the trajectories graphs.

13.1 The development of the central series

There are two developments of the central series: the shared development of the dental series,
present in some form in all Indo-European languages, with the seemingly (and false) exception
of Indo-Aryan; and the shared development, limited to the satzom-languages, of the palatovelar
series.

A similarity in the development of both series is striking since both series, however,
with original plosive inputs, usually have sibilant outcomes (Hittite and Tocharian being
remarkable exceptions with affricate outcomes of the IE cluster *Tt, Niristani and Armenian
with a zero outcome for the same cluster, Albanian with a zero outcome both for the IE *Tt, but
also for IE *K7).

For the development of both central series we can draw two possible trajectories through
the ‘black box’, which could be summed under terms of the affricativization trajectory and the

spirantization trajectory.
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13.1.1 The development of central series I: the dental series
The singular development of the IE cluster *Tt, common to all sub-branches of Indo-European

languages, is the development of the dental series.

Note: Surprisingly, Kiimmel (2007: 349-350) gives a shortlist of shared IE consonantal developments without at
least the first phase of the development of the dental series, but deals with the whole process with as a series
of later developments in each of the IE sub-branches (Kiimmel 2007: 350—411).

This development has the following outcomes:

i. |ETt* > tt®), attested in Anatolian and Tocharian;
ii. IE Tt* > tt, attested in Old Indo-Aryan (and probably attested in Nristani);
iii. IE Tt* > st, attested in Iranian, Greek, Balto-Slavic;
iv. IE Tt* > ss, attested in Italic, Celtic?*’ and Germanic;
v. IE Tt* > yt, attested in Armenian;
vi. IE Tt* > c, attested Albanian;
The Albanian outcome could not be the result either of an older st-outcome (Balto-
Slavic/lranian/Greek style) since IE *st is realized as Albanian st nor could it be a result of the
Italic/Celtic/Germanic *ss-outcome, since the outcome of the IE *ss in Albanian is 0s (as it is
of the IE *Ts). The most probable predecessor of IE *Tt in the earlier stages of the Albanian
development was probably an affricate (Anatolian/Tocharian style) or a fricative (assumed as
on older stage for all developments outside the Anatolian/Tocharian model).

The Armenian outcome could not be attributed directly to one of the four types
mentioned above either, since the stage *st is impossible, since the IE *st cluster is fully
preserved and if this cluster merged with that of IE *Tt, the outcome would be the very same.

Moreover, the *ss outcome for *Tt is also impossible since IE *ss is realized as Arm. 0s.

The development of the cluster of dental plosive + s in various IE branches can be listed as:

i. |IE *Ts>ts, attested Old Indo-Iranian, Hittite and Tocharian;

ii. 1E *Ts > Os, attested in Avestan, Baltic, Slavic, Greek and Albanian;?*®

iii. IE *Ts > ss, attested in Italic, Celtic (the Gaulish dd being its variant) and Germanic;
iv. IE *Ts > t°, attested in NiiristanT;

v. IE *Ts > ¢, attested in Armenian;

The Hittite and Tocharian developments are securely archaic, preserving the older state. The
Indo-Aryan development can not be detached from the Iranian — we have all the reasons to

assume that both branches had a shared development, from which we have to model both

247 The Gallic outcome dd (of the insecure phonetic value) alternates with ss and is considered both a variant and
a predecessor of the ss outcome.
248 In Albanian, the outcome is 05, due to later palatalization of the sibilant.
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trajectories; therefore the preservation of the older state (as in Hittite and Tocharian) is then
impossible for Indo-Aryan. We assume the spirantization of 7 before s not only for Indo-Iranian
but for all IE languages (outside Hittite and Tocharian); the Indic outcome is the later re-
archaization, while the Iranian state is a progressive outcome, resulting from the merging of the
dental spirant with a sibilant. All other languages with Os outcomes followed the same
trajectory.

The development of the clusters of dental plosive + d" can be securely reconstructed in a
few languages, and we have to highlight that the outcome is always given by the voicedness of
these right contexts, even in Greek, where the IE *d" was devoiced, and subsequently, the
clusters were analogically remodelled. The outcomes in Indo-Iranian, Greek and Baltic are:

i. 1E*Td" > dd", attested in Old Indo-Aryan as the major outcome;

ii. IE*Td"> zd, attested in Iranian and Baltic as a regular outcome, in OIA in the form of 0d"
as the minor outcome;

iii. IE *Td" > st", attested in Greek;

The traditional affricativization trajectory, first formulated by Krduter (1977: 88)%*°,

evaluated by Verner (1878: 341-342) and popularized by Brugmann (1880 and passim) is

usually assumed for the whole development, which can be modelled for first four outcomes as

follows: with a sibilantization of the left plosive (= the loss of the plosive segment of the

affricate), with a loss of the sibilant segment (= re-archaization) or with a further affrication of

the whole cluster and its simplification of sibilants:

Tt>tt >t5t>st
> tt
> t5° > ss

Note: Both the Armenian and Albanian outcomes could hardly be put within the affricativization trajectory, hence
we do not dare to propose any trajectories of their developments.

The great advantage of the affricativization trajectory is the attested preservation of affricates
in Hittite and Tocharian (exceptions in Tocharian could be explained as a further development
along the very same trajectory). What is problematic is application for the development of
Armenian, which could not be attached to the affricate stage, to a sibilant or to the double
sibilant stage. Similarly we might be tempted to attach the Albanian outcome to the double-
sibilant outcome, but the Albanian outcome of Tt is different from that of Ts and ss, hence
impossible. That the Indo-Aryan outcome is re-archaized is supported by the fact that the IE

cluster *ss is realized in OIA usually as #s, which demonstrated that outcomes of IE *7¢ and *ss

249 Also Verner (1878: 341-342).
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were merged in some point of development. Italo-Celtic-Germanic development is the result of

a similar trajectory.

Note: A specific development of the final -d", affected by Bartholomae’s Law, is known from Indo-Iranian. The
trajectory would be modelled, according to the affricativization strategy, as:

d't > d%d" > dd"

> Zd(h)
The affricativization trajectory for the development of IE clusters of *Ts was reconstructed fully
only by Lipp (Lipp 2009a: 169) for the Indo-Iranian languages. It is remarkable that both
languages with affricate outcomes of the *Tt cluster (Hittite and Tocharian) do not show any
trace of the more complex developments attested in languages without the attested
affricativization of *Tt clusters. The Hittite/Tocharian development could be either an archaic
feature or a simplification of the affricate back to ts by the loss of one of the sibilants. We can
also consider Indic, Niristani and Armenian outcomes as archaic (or re-archaized) (here with

later aspiration).

Ts>ts
> t% > 55> 0s
> ts (?)
The affricativization trajectory assumes affricativization, followed in OlA by re-plosivation,
and by a sibilantization in other languages (and the same process is the minor process in OIA,
the loss of a voiced sibilant allophone is known from proper sibilants in the same context, cf.

below). The Greek trajectory is affected by analogy remodelling, hence omitted:

Td" > d?d" > dd"
> zd® > 0d"
The spirantization trajectory was independently brought forward for Italic by de Saussure
(1877), independently by Cocchia (1883: 16—58)*>° and Bartholomae (1887: 83; Bartholomae
1895: 16), followed by Leumann (1942: 13) and Morgenstierne (1942: 80; for Iranian only).
Applying this trajectory to the development of the IE cluster of plosive + t, the trajectories for
the st-group (Iranian, Greek, Balto-Slavic), Indic and the ss-group (Celto-Italic-Germanic)

could be modelled as:

250 And we have to remark that his idea was dismissed by Brugmann (1885: 183).
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Tt>tt > 9t >st
> tt
> 939 > ss

That the Indo-Aryan outcome is re-archaized is supported by the fact that the IE cluster *ss is
usually realized in OIA as s, which demonstrated that outcomes of IE *7¢ and *ss were merged
in some point of development. Italo-Celtic-Germanic development is the result of a similar
trajectory: IE *Tt was spirantized as 3¢, assimilated first to 39 and later to ss, merging both with
the original IE *7¢ and *st clusters.
Albanian development, according to the spirantization trajectory is a series of

spirantization and later affricativization and sibilantization: Tt > 9t > 93 > t* (= c) > 0s.

Armenian development has (after spirantization) the later debuccalization of the fricative: Tt
> 9t > ht > yt.

Note: A specific development of -d", affected by Bartholomae’s Law, is known from Indo-lranian. For the
trajectory of Bartholomae’s Law, we assume spirantization for all series, followed by a re-plosivation in OlA:

d't > 86 > dd"
> zd®

The development of the cluster of dental plosive + s according to the spirantization trajectory
is similar to that of *Tt: the spirant was often sibilantized (and the geminate simplified). In Indic
the spirant was fortified as a plosive, and a similar process, followed by affricativization and
later aspiration, is attested in Armenian and probably in Naristani (here the re-plosivation is
probably related to that of OIA). The Gallic state shows the free variantion of the dental spirants

with dental sibilants.

Ts>3s>ss > 0s
>ts>c¢

Note: Bartholomae’s Law applies even on clusters of d"s in Indo-Iranian, but Indic outcomes are levelled:

d's> 06z >zz>0z

The proposed trajectory of the development of the Td"-clusters within the spirantization/lenition
trajectory assumes first spirantization, followed in OIA by re-buccalization as a plosive, or by
a sibilantization in other languages (and the same process is the minor process in OIA, as the
loss of a voiced sibilant allophone is known from proper sibilants in the same context, cf.

below). The Greek trajectory is affected by analogy remodelling, hence omitted:
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Td"> 5d" > dd"
> zd®™ > og"

Note: Principally the same development is valid for the development of IE clusters of *d"d" into Indo-Iranian.

To sum up: there are two languages with affricate outcomes both for the *Tt and *Ts clusters,
namely Hittite and Tocharian, both being peripheral languages, and there is no other possible
trajectory for both languages than the affricativization trajectory. On the other hand, for all other
languages the spirantization trajectory is more probable, since especially the development of
the *Ts > (s)s excludes the possibility of affricativization (the intermediate *t°s could be easily
simplified on t* but we have full sibilant outcomes). Affricativization development is wholly
impossible for Indic: if we accepted affricativization development both for the dental and the
palatovelar series, it would be impossible for the assumed (*Tt >) t°t (> Indic tt) to lose the
plosive segment and the parallel and contemporary (since both processes are operating after the
split of the Indo-Iranian languages) (*Kt >) t't (> Indic s¢) would lose the fricative segment of
the affricate — this paradox is not present within the spirantization trajectory.

The spirantization trajectory also makes it easier to explain Italic-Celtic-Germanic ss-
outcome; the merging of the IE *Ts and *ss in a single 9s output also explains why the Indic
outcome of the *ss is surprisingly ts (and of *ss is ks), which is otherwise a solitary and isolated
process.

However, the distinction between the affricativization and the spirantization trajectory
is not as wide as it could see: both fell within the same frame of fricativization, and while the
affricativization presumes the insertion of the fricative segment into a given cluster, the
spirantization presumes the fricativization of the already existing segment. Both peripheral
languages (Tocharian and Hittite) used the affricativization variant of the fricativization

trajectory, but all other languages used the spirantization variant of the same trajectory.

13.1.2 The development of the central series Il: the palatovelar series

The development of the IE clusters of *Kz into given satam-languages usually has an outcome
in the form of a sibilant (either palatal or non-palatal) + t. The single exception is Albanian,
where the outcome is Ot:

i. |E Kr* > §t, attested in Iranian, Lithuanian;

ii. 1E Kr* > gt, attested in Indo-Aryan and Niristani; the geographical variant of the preceding
development;

iii. IE Kr* > st, attested in Slavic and Armenian;

iv. IE Kr* > 0t, attested in Albanian;

(v. |E Kr* > kt, attested in the centum-languages).
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The development of the cluster of palatovelar + s in various IE branches can be listed as:

i. IE *Ks > ks, attested Old Indo-Iranian;

ii. 1E *Ks > 05, attested in Avestan, Lithuanian and Albanian;>

iii. IE *Ks > 0s, attested in Slavic;

iv. IE *Ks > t5, attested in Nuristani; the outcome ¢, attested in Armenian, is a variant;

(v. IE *Ks > 0s, attested in the centum-languages)

The affricativization strategy assumes the affricativization of the original palatovelar in the

satam-languages, and its later sibilantization (in Indo-lranian, Armenian and Balto-Slavic).?>2

Kt > t%t > §t> st
> st

Note: Bartholomae’s cluster of *g"t, according to the affricativization trajectory, can be modelled as follows both
for Indic (id") and Iranian (zd):

g't>jd" > zd"> zd" > ig"
> zd
The development for the cluster of *Ks in the satam-languages within the affricativization
trajectory can be modelled as follows (with affricativization, sibilantization, simplification for
Iranian, Lithuanian and Albanian with depalatalization for Slavic; with de-affricativization and
location shift for Indic; with the later aspiration of the affricate in Armenian; a simplified

affricate is attested in Niristani):

Ks>t's > 3> 08> 0s
>ts > kS
> ts > ¢

Note: Bartholomae’s cluster of *g"s, the affricate model is (the Indic outcome is due to the analogy):
g's > jz" > dz"> dz (— ks)
> 7> 77> 02
Within the spirantization strategy, we assume that the clusters were spirantized, either as a
palatal spirant or as a velar one (either directly from the ‘neutralization” form kt or due to the
depalatalization of *¢z). The palatal spirant was later sibilantized (eventually depalatalized
later), the velar spirant was debuccalized as simple ht or even fully elided (we model this

development for Albanian, since in Albanian even IE *Kt realizes as Ot).

25! The Albanian outcome should be listed with Slavic, since old sibilants merged into § in Albanian.

252 The Albanian development (based on Schumacher 2013: 243) assumes deaffricativization (technically
gemination) and simplification of the cluster (K¢ > £t > tt > 0f).This development definitely must have been
later than the development of the IE cluster *7%, since it had not merged with it.
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Kt>¢t >3§t>st
(> kt) > xt> ht >0t

Note: As with all series, there is a specific development of -g"+t in Indo-Iranian, affected by Bartholomae’s Law.
We model the following spirantization trajectory, assuming the spirantization of the palatovelar:

g't>j0 > 20 > zd"> 0d"
> zd
Within the spirantization strategy, for the development of the cluster of a palatovelar plosive
+ s-, we assume first the neutralization of a palatalization (and palatalization of a sibilant due
to the ruki-rule), followed in many languages by spirantization, sibilantization and

simplification:

Ks > k§ > ks
> ¢8> 88 > 08
> 38 >1ts>0s

Note: We can model the ‘Bartholomaen’ development of the cluster of *g"s according to the spirantization
trajectory as (valid for Iranian; Indic development was replaced by the analogy):

g's >jz > jz> 72> 0z
The development of the clusters of palatovelar plosive + d" can be securely reconstructed in a

few satom-languages (technically: Indo-Iranian and Baltic), and the outcomes are always

voiced. The outcomes in Indo-lranian and Baltic are:

i. IE *I{dh > dd", attested in Old Indo-Aryan;
ii. IE*Kd"> zd, attested in Iranian and Baltic;
The proposed trajectory assumes the spirantization of the palatovelar and later sibilantization
of the spirant, this sibilant is lost in Indic:
Kd"> jd" > zd" > dd"

Note: Essentially the same development is valid for the development of IE clusters of *¢"d" into Indo-Iranian,
since they share the same outcome.

13.2 The development of the peripheral series
The set of the input peripheral series differ according to the centum/satam languages dichotomy,

the first having labiovelars preserved (at least on a re-constructible level) beside plain velars

253 The outcome is zd after depalatalization in Prussian and Latvian.
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and labials, the second having the old IE labiovelars merged fully with the plain velars

(however, such merging is known from the centum-languages as well).

Note: The logical consequence of this feature is clear: the positive marker we can use to distinguish the
centum/satam languages is not the presence of the labiovelars series, but the presence of the palatovelar series.
In other words: the centum-languages are all languages without the presence of the original palatovelar series,
so the centum-languages are hence ‘negatively’ defined and the satom-languages are defined ‘positively’.

Regarding the data of the attested Indo-European languages, we can state that there are two
strategies in general: the conservative strategy (with the ‘zero’ trajectory) and the progressive
strategy (with the spirantization/lenition trajectory). We can express the distribution of both
strategies in the following table:

CONSERVATIVE STRATEGY PROGRESSIVE STRATEGY
Old Indo-Aryan Old Iranian
Baltic Slavic

Armenian
Albanian
Greek (Middle Greek)
Latin Sabellian
Celtic
Germanic
Hittite
Tocharian

A remarkable feature is that the split between both strategies could run through a given sub-
branch, as we can see in the examples of the Indo-Iranian, Balto-Slavic or Italic language

families.

Note: As we can see in the example of Middle Greek, spirantization could affect archaic clusters later. Similarly
process we can see in the development of French from (Vulgar) Latin.

Note: Beside spirantization, there is another progressive strategy, far less attested: gemination. The process of
gemination of the consonantal clusters is known from Middle Indo-Aryan and Italian. It is also usually
attributed to the Pre-Slavic development.

13.2.1 The development of the peripheral series I: the plain velar series

A development of the plain velar series can be listed as:

i. IE *Kt > kt, attested in Old Indo-Aryan, Baltic, Greek, Latin, Hittite and Tocharian;
ii. IE *Kt > xz, attested in Iranian, Gallic, Irish;

iii. IE *Kt > ht, attested in Sabellic and Gothic;

iv. IE *Kt > jt, attested in Brythonic;

v. |E *Kt > Ot, attested Nuristani, Armenian, Albanian and as a minor outcome in Slavic;
vi. IE *Kt > s, attested in OCS as the major outcome.

The first group is within the zero-process, the old plain velars are preserved as plain velar stops.
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The outcomes from ii. to v. are products of various lenitions, which we can order according to

decreasing consonantal strength, i being the palatal counterpart of h:

Kt > kt > xt > ht > 0t
> it

The s¢- outcome of OCS (c/¢-outcome in other Slavic languages) is an original prepalatal
variant, extended, due to analogy, to all productive clusters.

Note: The Armenian outcome displays aspiration of the t-context, known from the development of the all
peripheral series (but not the central series!) in Armenian, cf. the development of labials in Armenian below.
The older form was highly probably a spirant: the trajectory is: Kt >xt > x9 >h3 > 0t .

Note: We model the ‘Bartholomaen’ development of the cluster of -g"+s as:

ght > yo > gd™254

The development of the cluster of plain velar + s in various IE branches can be listed as:

i. |E *Ks> ks, attested in Hittite, Tocharian, Greek, Latin and in Baltic®®®;

ii. IE *Ks> ks, attested Old Indo-Aryan;

iii. IE *Ks > xs, attested in Avestan;

iv. |E *Ks > xs, attested in Gaulish;

v. |E *Ks > hs, attested in Gothic;

vi. |E *Ks > 0x, attested in Brythonic and Slavic (beside its palatalized variant 0s);

vii. IE *Ks > (s, attested in Armenian, Albanian and Slavic (beside its non-palatalized variant
0x);

viii. |E *Ks > ss, attested in Goidelic, with Os attested in Sabellian;

The ks-outcome is the conservative one, with OIA ks as its ruki-variant attested in OlA. The

progressive outcomes follow the spirantization/lenition trajectory:

Ks > ks > xs > hs
> XX > 0x
>ss >0s

> k§2% > x§ > §§ > 0§

Note: Similarly, we model the ‘Bartholomaen’ development of the cluster of -g"+s as follows (the outcome is
attested in Iranian, Indic has the analogous levelling again):

ghs > ,YZ > g2257

254 This reconstruction is also valid for the development of *K¥¢ clusters, since there is no distinction between
plain velars and labiovelars in Indo-Iranian.

255 The Baltic outcome is surprising, since it is the position where the ruki-rule is supposed to be operating.

256 Also represents OIA ks here.

257 Similarly to the development of the cluster of *K%, this reconstruction is also valid for the development of
*K¥s clusters, since there is no distinction between plain velars and labiovelars in Indo-Iranian.
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The development of the plain velar plosive + d" clusters can be reconstructed securely in Indo-
Iranian, Baltic and Greek, and the outcomes are always voiced. The outcomes in Indo-Iranian,
Greek and Baltic are:

i. |E*Kd"> gd", attested in Old Indo-Aryan;

ii. IE*Kd" > gd, attested in Iranian and Baltic;

iii. 1E *Kd"> k't", attested in Greek;

The trajectory is simple for OIA and Baltic, but in Iranian we meet a typical spirantization and

Greek has an analogy-based outcome, omitted below:

Kd" > gd" > yd" > yd/gd
Note: The clusters of *g"d" are similarly developed.

13.2.2 The development of the peripheral series 11: the labiovelar series
The development of the cluster of labiovelar + t in various IE branches can be listed as:

I. IE *K¥t > k¥, attested in Hittite and Mycenaean;

ii. 1E *K¥t > ky, attested in Latin, Tocharian, partially in Greek;

iii. IE *K¥t > pt, attested in partially in Greek;

iv. IE *K¥t > xt, attested in Goidelic (and probably in Gaulish);

v. |IE *K¥t > ht, attested in Sabellic and Gothic;

vi. |E *K¥t > jt, attested in Brythonic;

The first group could be suspected to represent the zero-process, but it is more probable that
this development is the result of a secondary analogous levelling, the older state being preserved

in the second outcome, with the neutralization of the related series on the plain velars.

Note: The outcome in the conservative satam-languages (OIA, Baltic) is also kt, the outcomes in the progressive
satom-languages follows the development of the kt-clusters (see above). We dare to propose that it is was the
neutralization of labiality in the t/s/d"-contexts (and in some other context too, especially before labial vowels,
the process well known from Italic) which caused the final loss of labiality of the old labiovelars in later satom-
languages (the process with its parallel in Tocharian).

The third version of the development is limited to Greek and it is a secondary outcome of the
development of labiovelars in Greek; here a labial is a direct heir of Mycenaean k.

The last three outcomes are all results of the spirantization (attested directly in Goidelic)
or of a further lenition (attested in Sabellic, Gothic and Brythonic), all within the progressive

strategy, following the development of plain velars, as described above?®:

K¥ > kt > xt > ht
> it

258 A remarkable difference is the non-existence of the elided form 0, since it is attested for velars only in the
satam-languages.
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The development of the cluster labiovelar + s in various IE branches could be listed as:

I. 1E *K¥s> k¥s, attested in Hittite and Mycenaean;

ii. 1E *K¥s> ks, attested in Latin, Tocharian, partially in Greek;
iii. IE *K¥s > ps, attested in partially in Greek;

iv. IE *K¥s > hs, attested in Gothic;

v. |IE *K¥s > ss, attested in Goidelic and Os attested in Sabellic;
vi. |E *K¥s > (x, attested in Brythonic;

The k¥s-outcome is in our opinion a result of analogical levelling (as k“t is), while the ps-
outcome is a result of the specific Greek development of the levelled clusters of k“s, hence the

conservative outcome follows the spirantization/lenition trajectory:

K¥s > ks > xs > hs
> XX > 0x
>ss> 0s

Note: The satam-languages follow the same trajectory as the Ks clusters (see above), with the exception of Baltic
languages.

Note: Since there are no wide and secure examples of the development of the IE clusters of *K¥ + d" in the centum-
languages (Greek clearly restoring both the labialization of the labiovelar and remodelling the cluster due to
the loss of voicedness of the d"), we willingly omit to reconstruct the trajectory.

Note: The development of the clusters of *K#d"and *g“"d" is essentially the same as the developments of the
clusters of *Kd" and *g"d", respectively (cf. above).

13.2.3 The development of the peripheral series I11: the labial series

The development of the cluster of labial + t can be summed up as:

1. IE *Pt> pt, attested in Old Indo-Aryan, Avestan, Baltic, Greek, Latin, Hittite and Tocharian;
ii. IE *Pt > ft, attested in Oscan, Gothic, reconstructed for Old Persian;

iii. IE *Pt > jt, attested in Brythonic;

iv. IE *Pt > (1, attested in Niristani, Slavic (as a major outcome), Armenian, Albanian;

v. IE *Pt > st, attested as a minor outcome in Slavic;

The first outcome is a conservative one, other clusters falling within the spirantization/lenition
trajectory, the oldest stage of which is roughly represented in the second outcome (for the first
stage *@t seems to be a more probable variant). Brythonic attests the further weakened

approximant, the outcome Ot the final, elided form. The minor outcome st known from Slavic

is a result of a parallel process: sibilantization instead of lenition.

Pt > pt > ot > ft
> ht > 0t
> it
> st
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Note: The Armenian outcome displays the aspiration of the t-context, known from the development of all the
peripheral series (but not the central series!) in Armenian. The older form was highly probably a spirant; the
trajectory is: Pt >pt > p9 >h3 >0t ",

Note: We model the ‘Bartholomaen’ development of the cluster of -b"+t again with a spirantization in the first
phase:

b"s > pd > bd™

The development of the cluster of labial plosive + s in various IE branches can be listed as:

I. 1E *Ps> ps, attested in OIA, Lithuanian, Greek, Latin, Hittite and Tocharian;
ii. 1E *Ps> fs, attested in Avestan (beside /5)?°° and Gothic;

iii. 1E *Ps > 0s, attested in Slavic, Armenian, Albanian?%® and Sabellic;

iv. IE *Ps > xs, attested in Gaulish;

v. |IE *Ps > ss, attested in Goidelic;

vi. IE *Ps > (Ox, attested in Brythonic;

Ps > ps > ¢s > fs > 0s
> xS > 0x
>ss > 0s

Note: Similarly, we can model the ‘Bartholomaen’ development of the cluster of -b"+s with an early spirantization
as follows (again, Indic development is based on the analogy):

b"s > Bz > bz

The development of the clusters of labial plosive + d" can be reconstructed again securely in
Indo-Iranian, Baltic and Greek, and the outcomes are always voiced. The outcomes in Indo-
Iranian, Greek and Baltic are:

i. 1E *Pd" > bg", attested in Old Indo-Aryan;
ii. 1E*Pd" > bd, attested in Iranian (the two-spirant cluster pd being its variant) and Baltic;
iii. 1E *Pd"> p"t", attested in Greek;

The trajectory is simple for OIA and Baltic; in Iranian we meet a typical spirantization; Greek

has an analogy-based outcome, omitted below:

Pd" > bd" > Bd" > bd

Note: Clusters of *b"d" are similarly developed.

259 This outcome is an extension of the ruki-rule in Iranian (actually attested in Avestan only, not in Old Persian).

260 The variant Albanian outcome fis a result of a metathesis of IE *ps on *sp. The trajectory is: ps > sp > hf >
0f, see above. The Albanian outcome of a cluster without this metathesis is 0s, i.e., with a typical Albanian
palatalization of a sibilant.
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13.3 The development of the sibilant clusters
The set of phonemes of the reconstructed IE obstruent system has a single sibilant phoneme *s
(with a positional allophone *z before voiced plosives). The satom-languages had another
phoneme *3, resulting from the split of the old single sibilant due to Pedersen’s law (the ruki-
rule), securely attested for four of the six satam-branches, but insecure for Albanian and
Armenian.

The development of the sibilant clusters are remarkably stable, the Celtic development
being an exception.

The developments of the IE cluster of *st could be summed as:

1. IE *st > st, attested in all branches except Celtic and Albanian;
1. IE *st > st, attested in Albanian;
1. IE *st > ss, attested in Celtic languages (in Gaulish beside the variant dd of the insecure
phonemic value);

The conservative st-outcome is a regular one, the Albanian s-outcome is a later result of the
independent Albanian development.

The Celtic development, tied with the development of the IE clusters *Tt, *Ts (see
above), can be explained only within this wider frame. If the Gaulish dd had a value of an
affricate, the trajectory would be, if we accept the proposal of Lewis/Pedersen (1937: 20): st >

ts > ss, or, as we dare to propose: st > st® > t*t° > ss.

St>st>s3>99 >ss

The developments of the satam-cluster of *s5¢ can be summed up as:

i. IE *$t > t, attested in Iranian and Lithuanian;¢!
1. IE *st > st, attested in OIA and Nuristant;

Note: The OlA-NiristanT outcome is just an area variation of the preceding regular outcome, as it is in the case
of IE clusters of *Kz > OIA st.

The development of the clusters of sibilant + s usually leads towards the degeminated form of
a single sibilant or to the preservation of the geminate. The bisibilant cluster could be considered
not as a preserved one, but as an analogical restoration, since we have all the reason to consider
the simplification *ss > Os as already being Indo-European at least in the 2" sg. pr. of the root
*JHies- ‘be’ (cf. OIA asi, L. es, OCS jesi, Lith esi). A remarkable development is attested in

OIlA, where the verbal forms have the outcome ts. This form can be traced back to the older

261 The Albanian outcome can not be distinguished from the outcome of the IE cluster *sz, since the old IE
sibilant was regularly palatalized in Albanian.
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spirant stage, resulting from the levelling of this cluster with a cluster of 9s, which we
reconstruct as a stage of the development of the IE cluster Tt, later re-buccalized in OIA.

Ss > ss > 0s
> 9s > ts
The development of the clusters formed by a ruki-sibilant + s in the sazam-languages?? usually
also leads towards the degeminated form of a single sibilant or to the preservation of the
geminate. Again, OlA is an exception, where the right sibilant is replaced by a plosive, this time
velar (and the sibilant is cerebral). Even in this case we assume the shift of the original sibilant
towards a spirant and later re-buccalization of the spirant (and an area cerebralization of a right
sibilant):

The development of the clusters of sibilant + d" is simple outside Indic (where any voiced
sibilant of any origin is regularly lost), with the voicing of a sibilant. The Greek development
is remodelled due to devoicing of the original IE context *d™ For the IE *s the development can

be modelled as:

i. 1E*sd"> 0d" attested in Old Indo-Aryan;
ii. IE *sd" > zd, attested in Iranian and Baltic:
iii. IE *sd" > st" attested in Greek:

And similarly, for the ruki-sibilant *z the outcomes are in the satam-languages, with a loss of a

sibilant in OIA, preserved as voiced in Iranian and Baltic:

i. 1E*5d"> 04" attested in Old Indo-Aryan;
ii. IE *sd" > zd, attested in Iranian and Baltic:

The trajectories for both sibilants we can model as:

sd" > zd®™ > z5 > 50 > 0d"
§d" > 2d®™ > 75 > 99 > 0d"

262 Again, the Albanian and Armenian data do not distinguish this outcome from that of *ss, since the validity of
Pedersen’s Law in these languages is questionable.
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Appendix I: The comparative table of IE clusters plosive + t/s- in the given Indo-European languages>*®

i. the clusters dental plosive + t/s-:

1IE OIA Av. N. Lith. OCS Arm. Alb. Gr. L. Os. Gal. Ir. W. Goth. Hitt. TB

Tt tt st 0t st st ut Os st SS SS 00 SS SS SS t’t t°t°
SS

Ts ts Os ¢ Os Os ¢ 08 Os Ss Ss 00 N N N ts ts
SS

tvV tV tV tV tV tV tV tV tV tV tV tV tV tV bV tV tV

ii. the clusters palatovelar plosive + t/s-:

IE OIA Av. N. Lith. OCS Arm. Alb. Gr. L. Os. Gal. Ir. Ww. Goth. Hitt. TB
Kt st St st St st st 0t kt kt ht Xt Xt it ht kt kt
Ks ks 0s c 0s 0Os c 0s ks ks 0Os XS SS 0x hs ks ks
kv sV sV cV sV sV sV Vv kV kV kV kV kV kV hV kV kV

iii. the clusters velar plosive + t/s-:

IE OIA Av. N. Lith. OoCSs Arm, Alb. Gr. L. Os. Gal. Ir. Ww. Goth. Hitt. TB

Kt kt xt 0t kt St ot 0t kt kt ht xt xt it ht kt kt
0t

Ks ks x§ ? ks 0x 0s 0s ks ks Os XS SS 0x hs ks ks
0s

kV kV kV kv kV kV kV kV kV kV kV kV kV kV hV kV kV
cV cV cV cV ¢V

iv. the clusters labiovelar plosive + t/s-:
IE OIA Av. N. Lithh  OCS  Amm.  Alb. Gr. L. Os. Gal. Ir. Ww. Goth.  Hitt. TB
K% kt xt kt kt St ot 0t pt?**  kt ht (xt) xt it ht Kkt kt

263 The examples are limited on the non-Bartholomaean clusters. The d"-clusters are fully omitted since not securely attested in many daughter languages. The cluster
obstruent + vowel is added to demonstrate the unmarked form of the given obstruent (secondarily palatalized velars from Indo-Iranian and Slavic are omitted, as similar
secondary forms).

264 ke, ks in Mycenaean.
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K% ks
kv kV
cV

v. the clusters labial plosive + t/s-:

kV
cV

kV
cV

IE OIA Av. N.
Pt pt pt Ot
Ps ps fs
3
pVv pV pV pV
vi. the clusters sibilant + t/s-:
1IE OIA Av. N.
st st st st
SS ts Os
sV sV hVv sV
(8) st St st
(8s) ks 08
(8V) sV sV sV
265 Umbr. ht

ks

kv

Lith.

pt

pS

pV

Lith.

st

Ot
0x
0s
kV
¢V

OCS
Ot
st

pV

0Cs
st

Os

hVv

st

hVv

st

Os
hV

kv

Alb.
0Ot

0s
(Of)266

pV

Alb.
St

266 Due to metathesis of *ps on *sp, later fricativized, debuccalized and elided.

kt

ps
ks
pV

Gr.
pt

Joi

pV

st

hVv

st

Os
hV
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ks

k*v

pt

Joi

pV

st

0Os

st

Os
sV

0s

pV

Os

0s

pV

st

Os
sV

(xs)

pV

Gal.

Xt

XS

ov

Gal.

00
ss

0Os

00
ss

Os
sV

kv

Ir.
Xt

SS

ov

Ir.

SS

0s

SS

0s
sV

0x

pV

0x

ov

SS

0s

SS

0s
sV

hs

h*V

Goth.

ft

fs

Goth.

st
(ss)

sV

st

(ss)

sV

ks

k*V

Hitt.

pt
pS

pV

Hitt.
st

SS
sV

st

SS
sV

ks

kv

TB
pt

pS

pV

TB
st

SS
sV

st

st
sV



Appendix II: The pan-chronic overviews of the given developments

I. The pan-chronic overview of the Indic development:

Kt > kt
Kt > ¢t > §t> st (SPT)  vel Kt >t >t >st (AFT)
Tt>8t>tt (SPT)  vel Tt>tt>tt (AFT)
Pt > pt

gt > v > gd"
gt >8> 286 > zd" > id" SPT)  vel  ght>d%d">2d"> zd" > id"  (AFT)
dt > 8 > dd" (spT) vel  d"t>d%d" > dd" (AFT)
b"t > 5 > bd"

st > st
§t > St > st

Kd" > y5 > gd"

Kd">j5>jj>dg" (spT)  vel  Kd">d%d"> zd" > dg" (AFT)
Td" > 88 > dd"/0d" (SPT)  vel Td" > d?d™ > dd"/od" (AFT)
Pd" > B3 > bd" (?)
g"d" > 8 > gd"(?)
ghd">i5>2d">id">0d" (spT) vel  g'd" > d%d" > zd" > id" > 0d" (AFT)
d"d" > 58 > id" PT)  vel  d'd"> dZd" > id" (AFT)

bhd" > B5 > bd" (?)

sd" > z§ > hd > id"
§d"> 78 > j5 > dd"

Ks > k§ > ks

Ks > ¢§ > x§/95 > ks (pT)  vel  Ks>t% > ki/ts > ks (AFT)
Ts>9s>ts (SPT)  vel Ts>ts > ts (AFT)
Ps > ps

g"s > yz — ki > ks

g"s > j7 — k§ > ks (SPT) vel  gMs>d%z — k§ > ks (AFT)
d"s > 8z — ts (SPT)  vel d's > dz — ts (AFT)

b"s > Bz — ps

ss > 9s > ts
§s > ¢S > ks

ii. Pan-chronic overview of the Iranian®’ development:

Kt > kt > xt )
Kt > ¢t > 3§t (SPT)  vel Kt > t% > §t (AFT)
Tt> 9t >st (SPT)  vel Tt>tt>st (AFT)

Pt > pt > ot = pt/*ft (?)

267 There is no difference in the general features of the development between Avestan and Old Persian.
259



g"t > v > gd
gt >85> zd SPT)  vel  ght>dd® > zd (AFT)
d"t > 88 > zd (spT) vel  d"t>d%d® > zd (AFT)
b"t > 5 > bd

st > st
St > St

Kd">y5 >gd
Kd">j5 > zd pT) vel  Kd">dd® > zd (AFT)
Td"> 88 > zd (spT) vel  Td">d%d®™ > zd (AFT)
Pd" > B > bd

ghd" >8> gd (?)
ghd" > j§ > zd (SpT)  vel  ght>dAd® > zd (?) (AFT)
d"d" > 8 > zd (spT) vel  d"t>d%d® > zd (AFT)
b"d" > B5 > bd (?)

sd" > zd
§d" > 7d

Ks > k§ > x§

Ks > ¢§ > § > 0§ SpT)  vel  Ks> %> 5> 0§ (AFT)
Ts>9s>ss>0s (SPT)  vel Ts>t°s >ss > 0s (AFT)
Ps > ps > ¢s > fs/f§

g"s > vz
ghs > iz > 77> 0z (SPT) vel  ghs>d%z> 77> 0% (AFT)
d"s > 8z > zz >0z (SPT)  vel d's > d?z>zz> 0z (AFT)

b"s > Bz > Bz
ss > 0s
§s > §8> 0%

iii. Pan-chronic overview of the Niiristani development:
Kt >kt > tt > 0t
Kt > ¢t > §t (SPT) vel  Kt>tt> 5§t (AFT)
Tt> 9t >tt >0t (SPT) el Tt>tt>tt >0t (AFT)
Pt > pt > tt > Ot

st > st > st/St
St>3t>st (/> tt>0t?)

§d" > zd® > z7d (/> dd > 0d ?)

Ks > ¢8> 95> ts SPT) vl Ks>t$>t8>ts (AFT)
Ts>95> 95> t5 (?) (SPT) el Ts>t°s > t§ (?) (AFT)
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iv. Pan-chronic overview of the Baltic®® development:
KWt > kt
Kt > ¢t > §t (SPT) vel  Kt>>t%t>§t (AFT)
Tt> 9t > st (SPT)  vel Tt>t%t > st (AFT)
Pt > pt

K®s > ks

Ks > ¢§ > §§ > 0% (SPT)  vel  Ks>t%>§8> 0% (AFT)
Ts>9s>ss>0s (SPT) el Ts >t% >ss > ts (AFT)
Ps > ps

st > st
§t> st

ss > 0s
$s > 08

v.: Pan-chronic overview of the Old Church Slavonic development:2%°

Kot > xti> ¢t > §t (SPT)  vel Kot > i > §t (GET)
K®t > xt > ht > 0t (SPT) el K®t> tt > Ot (GET)
Kt > ¢t > 9t > st (SPT) el Kt > tt > §t>st (AFT)
Tt> 3t > st (SPT) el Tt >ttt > st (AFT)
Pt > ot > ht > 0t (SPT)  vel Pt > tt >0t (GET)
Pt > ot > st (SPT)  wvel Pt>?>st (GET)
K®s > xx/8§ > 0x/08§ (SPT) el K®s > k§ > 8§ > 0x/08 (GET)
Ks > ¢s > 9s > ss > 0s (SPT)  vel Ks > t% > §s > ss > 0s (AFT)
Ts>9s>s5>0s (SPT) el Ts >t >ss>0s (AFT)
Ps > ¢s > ss > 0s (SPT) vl Ps > ss > 0s (GET)
st > st

st > st

ss > 0s

§s>>385> 08

vi. Pan-chronic overview of the Armenian development:
K®t > x9 > h9 > Ot
Kt > ct > §t > st
Tt> 9t > ht > ut
Pt > @3 > h9 > 0t

KW®s > x§ > §§ > 0§27°
Ks>¢s>9s> ¢
Ts>9s(?)>c¢

Ps > @s > hs > 0s?"

268 Here demonstrated on the Lithuanian data.

269 The “strategy of simplification”, since trivial, is omitted in this overview.
270 Alternativelly with the same frame: K®s > x§ > h§ > 05.

211 Alternatively within the same frame: Ps > ¢s > ss > 0s.
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St > st
Ss > 0s

vii. Pan-chronic overview of the Albanian development:
K®t >kt > xt > ht > Ot
Kt > ¢t >xt > ht >0t
Tt>3t>99>c>0s (SPT)  vel Tt>tt>cc>0c>0s (AFT)
Pt > pt > ot >ht > 0t

K®s > ks > xs > hs > 0s > 0§%2

Ks > ¢s > xs > hs > 0§%7°

Ts>9s>ss>0s > 08 (SPT) el Ts >t >ss > 0s > 0% (AFT)
Ps > ps = sp > hf > Of

St>st>s§t
Ss>ss>0s > 0§

viii. Pan-chronic overview of the Ancient Greek development:
KOt > kt
K > pt
Tt>9t>39>ss (SPT)  vel Tt > t5% > tst > st (AFT)
Pt > pt

Kd"> gd" = Kt"> k"t"

Kud" > gid" = Kut"> pht"

Td">>8d"=tt" > 9t" > st" (SPT) vel  Td"> did" = 5" > tst"> st (AFT)
Pd" > bd" = pt"> p"t"

KOs > ks

K% > ps

Ts>9s>ss>0s (SPT)  vel Ts >t > tss > ss > 0s (AFT)
Ps > ps

st > st
sd" > zd" = st" > st"
ss > 0s
ix. Pan-chronic overview of the Mycenaean development:
KOt > kt
Kt > k¥t

Tt>9t>99>ss (SPT)  vel Tt > t5 > tst > st (AFT)
Pt > pt

272 In the case of the validity of the ruki-rule for Proto-Albanian: K¥s > ks > hs > 03.
213 |f we assume that Albanian was affected by ruki-rule, the development will be: Ks > ks > x5 >hs > 05.
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Kd" > gd" = Kt"> kt"

Kudh > gud = Kith> ke

Td">>8d"=tt">9t" > st (SeT) vel  Td" > dZd" = t5t" > tst"> st (AFT)
Pd" > bd" = pt"> p"t"

KOs > ks

K¥s > ks

Ts>9s>ss>0s (SPT) el Ts > t% > tss > ss > 0s (AFT)
Ps > ps

st > st
sd" > zd" = st" > st"
ss > 0s

X. Pan-chronic overview of the Latin development:
KOt > kt
K*t > kt
Tt>39t>95 > (s)s (SPT) el Tt > t't>tss > (s)s (AFT)
Pt > pt

KOs > ks

K¥s > ks

Ts> 9s>(s)s (SPT) el Ts>tt>tss> (s)s (AFT)
Ps > ps

st > st
SS > (s)s

xi. Pan-chronic overview of the Sabellic development:
KOt > xt > ht (/> 0t)
K* >kt > xt > ht
Tt>39t>95 > (s)s (SPT) el Tt>t't>tss > (s)s (AFT)
Pt > > ot > ft*"4

KOs > xs > hs > 0s

K*s > ks > xs > hs > (s)s

Ts>3s>(s)s (SPT)  vel Ts>t't>tss > (s)s (AFT)
Ps >> ¢ps>hs > 0s

st > st

SS > (s)s

214 Umbrian: Pt > @t > xt > ht
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xii.: Pan-chronic overview of the Brythonic development:
KOt > xt (> ht) > it
K > xt (> ht) > it

Tt>9t>99>ss (SPT)  vel Tt > t5t > tsts > ss

Pt > ot > (ft > ht >) it

KOs > xs > xx > 0x
K% > xs > xx > 0x

Ts>9s > ss (SPT)  vel Ts > t%s > tsts > ss

Ps > ¢s > xx > 0x
st > s3> 99 >ss (SPT) vl st >ts>ss
xiii. Pan-chronic overview of the Goidelic development:

KOt > xt
K%t > xt

Tt> 9t > 99 >ss (SPT) el Tt > t%t > tsts > ss

Pt > gt > (ft >) xt

KOs > xs > ss

K¥s > Xs > ss

Ts>9s>ss (SPT) el Ts > t% > tsts > ss
Ps > ¢s >ss

st > s3 >99 > ss (SPT) vl st >1ts>ss

xiv. Pan-chronic overview of the Gallic development:
KOt > xt
(K*t > xt)

Tt > 9t > 99 > dd/ss (SPT)  vel Tt >t > tsts > dd/ss?’

Pt > ot > (ft >) xt

KOs > xs
(K¥s > xs)

Ts > 9s > 99 > dd/ss (SPT) el ts > t%t > tsts > dd/ss

Ps > @s > Xs

st > 9s > 93 > dd/ss (SPT) vl st > ts > dd/ss

xv.: Pan-chronic overview of the Gothic development:
KOt > kt > xt > ht
K*t > kt > xt > ht

Tt> 9t > 99 >ss (SPT) el Tt > t%t > tsts > ss

Pt > pt > ot > ft

KOs > ks > xs > hs
K¥ > ks > xs > hs

Ts>9s>ss (SPT) el Ts > t% > tss > ss

275 Here dd marks two dental affricates, probably voiceless.
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Ps > ps > @s> fs

st > st
ss >ss (?)

xvi. Pan-chronic overview of the Hittite development:
KOt > kt
K% >kt / = k¥t
Tt > t%t > tst
Pt>pt

KOs > ks

K¥ > (ks ?) / = Kk¥s
Ts>ts>ts

Ps > ps

st > st
SS >SS
xvii. Pan-chronic overview of the Tocharian development:
KOt > kt
K*t > kt
Tt > t°t > t*t¥/tt°
Pt > pt
KOs > ks
K¥ > (ks ?)
Ts>ts>ts
Ps > ps
st > st

SS >SS

265






Abbreviations of languages

Aeol. — Aeolic

Alb. — Albanian
Arc. — Arcadian
Arm. — Armenian
Att. — Attic

Av. — Avestan

B. — Bulgarian

Br. — Breton

Bryth. — Brythonic
Celt. — Celtic

Corn. — Cornish

CS — Common Slavic
Cypr. — Cypriotic
Cz. - Czech

Dor. — Dorian

Gal. — Gaulish
Germ. — Germanic
Goid. — Goidelic
Goth. — Gothic

Gr. — Greek

Hitt. — Hittite

Hom. — Homeric

IE — Indo-European
Ir. — Irish

L. — Latin

Latv. — Latvian
Lith. — Lithuanian
Luw. — Luwian
MBr. — Middle Breton

MCorn. — Midle Cornish

MIr. — Middle Irish

MHG - Middle High German

MW. — Middle Welsh
N. — Naristant

NP — New Persian
OAIb. — Old Albanian
OAv. — Old Avestan
OBr. — Old Breton
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OCorn. — Old Cornish
OCS- Old Church Slavonic
OE — Old English (Anglo-Saxon)
OGeg. — Old Gegh

OHG - Old High German
OIA - Old Indo-Aryan

OlIr. — Old Irish

OL. — Old Latin

OLith. — Old Lithuanian
ON - Old Norse

OP — Old Persian

OPol. — Old Polish

OS - Old Saxon

Os. — Oscan

PAlb. — Proto-Albanian
PAnat. — Proto-Anatolian
PArm. — Proto-Armenian
PCelt. — Proto-Celtic
PGerm. — Proto-Germanic
PGr. — Proto-Greek

Phl. — Pahlavi

PItal. — Proto-Italic

Pol. — Polish

PPAIb. — Pre-Proto-Albanian
Pruss. — (Old) Prussian
PSab. — Proto-Sabellian
Ru. — Russian

RuCS — Russian Church Slavonic
Sab. — Sabellian

SCr. — Serbo-Croatian

SIk. — Slovakian

SlIn. — Slovenian

Toch. — Tocharian

Uk. — Ukrainian

Um. — Umbrian

W. — Welsh

YAv. — Young Avesta
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