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The study of Russian language has a long tradition in generative phonology, in particular, paving the foundation for Lexical Phonology in Pesetsky’s (1979) famous manuscript. The data are therefore of relevance to the issue of whether phonology exhibits stratal structure, cyclicity, both (Rubach, 2008, pp. 462–466), or neither. “Neither” usually relegates the phenomena to prosodic structure (Selkirk, 1984), but another approach is using in-line boundaries of prosodically relevant units instead. In this abstract, I shall provide empirical arguments for the latter being the correct approach; see Scheer (2008) for conceptual ones.
Two aspects of Russian in particular get much attention: accentuation (see Halle (1973), Melvold (1989) and Halle and Vergnaud (1987, pp. 98–99)) and behavior of so-called fleeting vowels, or yers — that is, vowels involved in vowel-zero alternation (for different approaches, see Lightner (1972), Melvold (1989, p. 3), Yearley (1995), Scheer (2004, pp. 502–512)).
Both processes interact with the notions of phonological word, cycles, and strata. Pesetsky (1979) provides an example where a naïve cyclic analysis would predict wrong results, namely, interaction of prefix-final yers with vowel-zero alternation in the following root, following what was historically known as Havlík’s law, namely, alternating depending on whether the next vowel alternates: pod=ʐog ‘set_on_fire.PST.M’ ~ podo=ʐg-l-a ‘set_on_fire-PST-F’. This is different from the non-prefixal behavior of yers in modern Russian, where a yer vocalizes before another yer whether the following yer surfaces or deletes: metl-a ‘broom-NOM.SG’ ~ metyol-k-a ‘broom-DIM-NOM.SG’ ~ metyol-ok-Ø ‘broom-DIM-GEN.PL’.
The cyclic analysis for the feminine form would be: [[podъ-ʐьg]-l-а] → [[podo-ʐьg]-l-а] → (Bracket Erasure) [podo-ʐьg-l-а] → [podo-ʐg-l-а]. The problem is, it would apply just as well to the masculine form: [[podъ-ʐьg]-l-ъ] → [[podo-ʐьg]-l-ъ] → (Bracket Erasure) [podo-ʐьg-l-ъ] → [podo-ʐeg-l] → *podo=ʐog.
Pesetsky’s solution is to assume morphological levels, such that the prefix is treated separately from the rest of the verb despite merging early in syntax. However, since then, new evidence has poured in for greater interaction of morphology and syntax than was believed to take place at the time (Marantz, 1997), and such an analysis is not easily reconcilable with such a “syntax all the way down” approach, suggesting that a reevaluation of the data may be in order. 
An apparently fully unrelated set of data is presented by accentuation of Russian compounds, specifically, subordinating compounds (on the three types of compounds in Russian, see Molinsky (1973)), which are formed with a linker vowel. The non-final parts of the compound can optionally bear secondary stress if the word is unfamiliar (Gouskova, 2010, p. 396); however, the linker vowel never bears this secondary stress — crucially, not even with otherwise right-accenting stems (korable=stroenie ‘ship-building’ can be korable=stroénie, kòrable=stroénie, rarely koràble=stroénie, but never *korablè=stroénie, despite korabl-yá ‘ship-GEN’ showing the first stem is right-accenting) — unless the stem has been rendered vowelless by yer deletion, as in l’no=zavod ‘linen factory’, in which case the secondary stress on the linker vowel is permissible.
Gouskova (2010) shows experimentally that there is no prosodic word boundary within such compounds, using vowel reduction’s sensitivity to whether the following syllable is stressed. Compounds’ first parts thus fall together with unstressed prepositions: golov[ʌ]=lómka ‘puzzle, lit. head-breaking’ is to oboron[ə]=sposóbnost’ ‘defense capability’ as s[ʌ]=vkúsom ‘with taste’ is to s[ə]=slyunój ‘with saliva’ (if there were a prosodic word boundary, the same behavior of the vowel would be expected regardless of the next word’s stress placement). Prefixes also pattern the same way in reduction.
I shall show that both kinds of evidence can be treated together if, following Chomsky and Halle (1968, pp. 364–371) and contra Rotenberg (1978), boundary segments are recognized, in particular, allowing for clitic boundary = to be distinct from both morpheme boundary + and word boundary #. Indeed, the behavior of prefixes, compounds, and unstressed prepositions turns out to be virtually the same: they are unaffected by some of the phonological rules while affected by those that are likely to have a prosodic implementation, which is expected to skip over = but not #. In accordance with Scheer’s (2008) logic (though using a different formal mechanism), the prosodic structure itself is an epiphenomenon of the boundaries.
Once this assumption is in place, stratal architecture proves superfluous for explaining Russian data. Combined with the fact that stratal architectures are difficult to reconcile with the aforementioned evidence for anti-lexicalism, this constitutes an argument for abandoning it. 
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