CHAPTER TWO


THE EVOLUTION OF LATIN VOWEL length 


AND geminate OBSTRUENTS





2.0 Introduction. In this chapter I begin my exploration of the thesis that historical sound change is driven by the incorporation of phonetic factors into phonology for reasons of lexicon and grammar optimization. I will give arguments in support of this assertion that rely on the role of perception and reinterpretation by the listener. We will see that some cases of reinterpretation have profound effects on the further development of the language. 


In this chapter I present an analysis of the collapse of the quantitative distinctions in the vowel system of Latin. I will assume that this is due to the abandonment of a redundant feature, length, once other components of duration became sufficiently distinct to sustain contrast. This has the effect of eliminating violations of a constraint prohibiting contrastively long vowels, *Long-Vowel, and initiates further changes in the segmental inventory of Latin. 


I will then extend the argumentation in Zec (1995), and suggest that this initiates the corresponding elimination of long consonants so as to reestablish systemic parity. The first change in the grammar is the elimination of the moraic status of occlusives. I will argue that this is the first, and minimal, step of many in the elimination of all moraic consonants. This eliminates occlusive geminates and vocalizes the velar-coronal clusters that existed. This is captured in the grammar by the rise of a constraint *C(, which disfavors moraic (long or syllable-final) consonants.





2.1 Distinctive length in Latin. I begin with the stage of Latin that permitted length distinctions of both vowels and consonants. In OT, for underlying length to be realized on the surface the faithfulness constraints must be ranked above constraints that militate against marked structure. The faithfulness constraints relevant here are Max and Dep. Max disfavors deletion of phonological information, while Dep disfavors insertion.


The preference for short segments over long ones may be encoded via the following two constraints. The first captures the typological generalization that long vowels are more marked than short vowels, perhaps based on the lesser articulatory energy that is required for the latter’s realization. The second extends this line of reasoning to long consonants:





�
(� AUTONUM �)	*Long-Vowel (abbreviated *Long-V; further discussion below)


	*V((


	‘Avoid long vowels’; ‘Long vowels are disfavored’


	(Kaye 1989, Paradis 1988, Rosenthall 1994:15-16, Sherer 1994:ch. 2, Marotta and Savoia 1994:58; Hammond 1997:9)





(� AUTONUM �)	*Long-Consonant (abbreviated *Long-C; first approximation�)


	*C( 


	‘Avoid long consonants’; Long consonants are disfavored’


	


Thus, since Latin had both long vowels and long consonants, its grammar would contain the following constraint ranking:





(� AUTONUM �)	Constraint ranking characterizing the existence of both long and short vowels and consonants:
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We see here that underlyingly moraic status of vowels and consonants is maintained. For underlyingly short vowels, the underlying single mora is maintained, and adding another is gratuitous if nothing else forces it (here nothing does). An underlyingly bimoraic vowel surfaces as long because eliminating a mora violates high-ranked Max. Turning to the consonants, since simple consonants are nonmoraic, the output that reflects this is optimal. Finally, for a contrastively long consonant, the underlying mora will surface, violating only lower ranked *Long-Consonant (*C().


I turn now to the collapse of the quantity system in distinguishing the Latin vowels.





2.1.1 Vowel quantity in Latin. The vowel system of Latin had ten phonemes. These were /a, e, i, o, u/ and /a:, e:, i:, o:, u:/. According to Lloyd (1987:71-75), on whom this section depends greatly, it appears that at the very earliest period the phonological difference of length was realized primarily by means of greater or lesser duration. Evidence that bears this out comes from Latinisms that were borrowed into Basque, where the articulatory differences between long and short vowels must have been sufficiently small for them to be identified as the same vowel. For example, cirru ‘lock, curl’ was borrowed as kirru, indicating that this took place before Latin short /i/ merged with the result of long /e:/ (see below). Further evidence that in Latin vowel quality of long and short vowels was very similar or identical comes from Sardinian. This very conservative Romance language merged long and short vowels into the simple counterpart.


However, in the phonetic realization of phonological length, phonological length turns out to be rarely, if ever, manifested solely as greater duration. He cites modern studies that show that length is in phonetic terms a composite of several features in addition to duration. These include differences in tongue position (that is, quality or timbre) and tension. These studies suggest that it may not even be possible to decide which phonetic feature is truly the distinctive one, and because of the co-extension of various features it may be impossible to determine which component is redundant and which is basic.


Again according to Lloyd, it was quite early that Latin long vowels began to show greater tongue height and tension, while short vowels developed to be lower and more lax. Thus, although /i:/ was still pronounced as a long high front unrounded vowel, the pronunciation of short /i/ became somewhat lower, probably [i]. Likewise, while /u:/ was stable, /u/ developed to /u/. Long mid vowels were pronounced somewhat above their original position, and their short correspondents tended to be pronounced as [(, (]. Long and short /a/ were probably not affected. The result of this phonetic change is that short /i, u/ and long /e, o/ are pronounced nearly identically.


There exists evidence that these phonetic differences may have been reinforced by language contact, though this is not uncontroversial. The argument is that Oscan and Umbrian, other ancient languages spoken in Italy which were related to Latin, exhibited noticeable qualitative distinctions in their vocalic system before Latin did. As Latin spread from Rome, it is conceivable that the Italic speakers that adopted Latin continued to produce these same qualitative distinctions in their pronunciation of Latin. Lloyd points out that even if this is not a factor in this case, it is likely that qualitative distinctions would have continued to develop, since quality and quantity go hand in hand in languages that have phonological vowel length. Hungarian and Czech are two such examples (cited in Lloyd, p. 74). The case of Italic, if true, would at least reinforce the native tendency.


In further support of this hypothesis is inscriptional evidence from Pompeii, which was destroyed in 79 A.D. We find that long /e:/ was sometimes written with the letter I: filix, filiciter, valis for felix, feliciter, vales (cited in Lloyd, p. 74). Cicero (106-43 B.C.) also remarked on a rustic friend who pronounced /e/ instead of /i/.


Data of this sort lead Pulgram (1975) to conclude that quantity distinctions were actually secondary for most Latin speakers. Lloyd concludes his discussion of this data with the cautious statement that differences in tongue height were probably rather slight at first and only gradually became great enough to be recognized by speakers, as short high vowels began to be more qualitatively similar to the long mid vowels than to their original long partners (p. 75).


Adding to these characteristics specific to Latin are more general considerations. Lloyd states that the drift in Indo-European has been the tendency to eliminate distinctive quantity as a feature of the vowel system. This tendency reached Latin before the breakup of the Roman Empire, yielding a vowel system that distinguished only differences in vowel quality not quantity. When this occurred, length ceased to be a phonologically distinctive feature, instead depending on phonetic factors (Lloyd, p. 108).


These factors included the position of accent in the word. Citing cross-linguistic studies, Lloyd presents data showing that duration is unstable in providing distinction. For instance, the position of the syllable in the word and factors of tempo and emphasis all affect duration. Most important is the fact that accented syllables are usually longer than unaccented ones (Janson 1979:34). This seems to have had the effect of making most unstressed vowels short, and as a result, it appears that phonological vowel length was maintained primarily in stressed syllables.


Another final factor considered here is that in terms of communicative efficiency, distinctions of length, with only two degrees (long or short), are less efficient than distinctions of height, tenseness and laxness, which are less limited and appear to be more easily articulated and perceived (Pulgram 1975:260, cited by Lloyd, p. 108). This being the case, when quantity and quality go together the speaker may not be able to determine, or may determine incorrectly, which feature depends on the other. The less efficient feature, length, may well then be abandoned without further confusion.


Lloyd (pp. 110-11) summarizes the factors that affected the vowel system of Latin as: (i) the relative inefficiency of length in determining contrast as opposed to quality; (ii) the limitation of the differences between long and short vowels to three positions only (recall that short /i, u/ have become identified with /e:, o:/); and (iii) the effect of the accent, which limited length distinctions to tonic syllables. The combined weight of these factors resulted in the complete abandonment of length as a phonologically independent feature of the system. He thus assumes that the qualitative distinctions had become noticeable before quantity became dependent on other factors.


In the next section I incorporate these insights and arguments into the theoretical approach presented here.





2.1.2 The role of phonetics and the listener in eliminating vowel length. Let me begin by stating that I adopt wholesale the arguments given by Lloyd. They are both convincing and intuitively appealing. It has long been accepted in the traditional literature that phonetics and the listener play crucial roles in determining phonological evolution. These factors have been recognized by theoreticians as well, but their somewhat indeterminate and irregular character has made this intuition difficult to incorporate into theoretical approaches that require hard-and-fast rules. However, the notions of lexicon optimization and constraint violability in Optimality Theory allow us to begin to incorporate previous findings (see §1.3.2).


For the case at hand, the insignificant phonetic nuances that naturally arise in pronunciation come to be noticeable to the listener. While at first these differences in vowel quality may not be phonemic, I suggest that with the realization that there are systematic qualitative differences between long and short vowels, markedness constraints may come into play to simplify the system. Specifically, the redundant feature length is eliminated to simplify the system. Although long vowels are less marked than long consonants, it is also true that long vowels are more marked than short vowels;� because noticeable qualitative distinctions had come to be able to identify contrast, long vowels are eliminated. Put another way, at this stage the contrasts the listener observes in the output are compatible with a lexicon that does not posit bimoraic elements, and consequently redundancy is reduced. 


This may be formalized in one of two ways. The first possibility is that *Long-Vowel is promoted to above Max (or equivalently, that Max is demoted to below *Long-Vowel) in reaction to the new redundancy of length. This would have the effect of eliminating as optimal the retention of underlyingly bimoraic status, since any vowel will now surface short. The lack of long vowels on the surface would then lead the listener to lexically optimize this fact and to posit only underlyingly simple vowels, now distinguished by quality. 


A second possibility is that once the listener has recognized that there are no distinctively long vowels he incorporates this fact directly into the lexicon by eliminating, by fiat as it were, one of the two moras of the formerly long vowels. Given that other phonetic factors continue to maintain contrast, length is a feature that is redundant and may be eliminated. The position of *Long-Vowel in the constraint hierarchy, under this scenario, would remain unchanged. 


I am not sure which possibility to select on this theory-internal matter, but the fact that vowel length came to be increased in tonic syllables suggests that *Long-Vowel ultimately occupies a dominated position. For the grammar in the first scenario to yield this, *Long-Vowel would first have to raise to dominate Faith, and then return to its original position. 


In either case, for younger speakers in the process of forming their grammar, there is no evidence for distinctively long vowels, and all vowels will be underlyingly monomoraic. Evidence of lengthening of tonic vowels will indicate that Stress-to-Weight dominates *Long-Vowel and Dep; likewise, given that gemination of the following consonant does not occur under stress, *C( will also dominate *Long-Vowel in the listener’s ultimate constraint hierarchy. (See discussion at the end of §1.3.2 on whether this implies demotion or promotion (or not) of a constraint from its innate initial position.)


The reanalysis of vowel length and quality is schematized in the following chart:





(� AUTONUM �)	Steps in the loss of contrastive vowel length:


(a)	Stage 1:	/V(/ ( [V(]	(only duration distinguishes long 


		/V((/ ( [V((]	  and short vowels)





(b)	Stage 2:	/V(/ ( [V(]


		/V((/ ( [V’((]	(now also differentiated by quality)





(c)	Stage 3:	/V(/ ( [V(]	(originally short vowels maintained; formerly bimoraic vowels short since quality alone may distinguish them; quantity eliminated)





		/V’(/ ( [V’((] (< /V((/)	(lexicon optimization of this fact)





(At stages two and three, vowel lengthening occurs in tonic syllables.)





2.2 Consequences of the loss of contrastively long vowels. I argued above that the loss of contrastively long vowels reasserts the primacy of short vowels and their unmarked status when compared to long vowels. I argue here that the loss of contrastive vowel length initiates changes in the series of long consonants.


Indeed, the chain of events that was put into action follows nicely from the system of Zec (1995). To recapitulate the discussion in §1.3.3, she shows that the set of weight-bearing (i.e., moraic) segments corresponds to the sonority classes that a language has established. Since the major class features determine sonority, at least according to a prevalent view, the class of moraic segments depends on the sonority classes distinguished. 


The principal sonority, and thus moraic, classes are thus the following. The most basic division in sonority is based on the feature [consonantal]. The primary sonority class contains segments that are [�consonantal]. This entails that only vowels will be moraic. The next division in sonority classes separates segments that are [(sonorant]. If a language chooses the class of [+sonorant] segments, then all vowels and sonorant consonants will be moraic. The third principal sonority class consists of those segments that are [�cons, �son]. In this case, all segments will be moraic. Thus, if a language has moraic obstruents this necessarily entails that both sonorant consonants and vowels are moraic (see her (5), (9) and (60)).


The elimination of long vowels from Late Spoken Latin disturbs this implicational relation. Elimination of phonologically long vowels suggests that geminate consonants (i.e., underlyingly moraic consonants, not necessarily ambisyllabic consonants created by Gen) should not exist in the language.3 The series of changes that follows minimizes the loss of contrast, but as in the case of the vocalic system, some phonological distinctions are lost (e.g., Sp. ñ, ll each derive from several distinct sources, like Sp., Gal./Ptg. e, o). How does the grammar of the language cope with this situation?


I propose that the step-wise rise of *C( (‘no moraic consonants’) is a means by which the implication regarding moraicity may be met while allowing for simplification of geminate consonants to occur in a sensible fashion. In this way the universal implication is maintained that if a language allows moraic obstruents it will also allow moraic sonorant consonants and moraic vowels. Here, since long vowels have been eliminated, long consonants begin to be eliminated as well (according to their sonority).


I thus adopt a ‘push-chain’ approach to the changes addressed here. However, the present push-chain approach differs in a major way from typical push-chain shifts. Specifically, while most push-chains incorporate some mechanism of merger avoidance (otherwise we would expect members of the chain to become identical), here I have not invoked teleology. The only assumption needed to implement my proposal is that the rise of *C( should happen in a step-wise manner, a view consistent with the gradual nature of language change and the chronology of the steps in simplification treated here. As this constraint becomes more dominant in the grammar, certain phonetic differences may be exploited in determining contrast, and consequently be phonologized. When this occurs (or perhaps as a result of this), *C( takes its next upward step.


To summarize the relevance of this discussion in a sentence, the loss of the underlying bimoraic status of vowels is the motivation for the increasing dominance of *C(.





2.3 The sonority hierarchy and *Long. As argued above, the effects of *Long-Vowel incite *C( to take action. Evidence from the evolution of Latin into Spanish and Portuguese shows that the latter constraint did impose itself, but in a gradual manner that turns out to mirror the sonority hierarchy.


As given in Clements (1990), principal divisions in the sonority hierarchy (as determined by the major class features) fall between the following classes of segments: 





(� AUTONUM �)	The sonority hierarchy:


		More sonorous		Less sonorous


	vowels		glides		liquids		nasals		obstruents





It is important to keep in mind that although the formulation of the sonority hierarchy given here uses the terms ‘vowel’, ‘glide’, ‘liquid’, ‘nasal’ and ‘obstruent’, these are to be understood merely as convenient labels for the grouping of features that define these classes. This is, as we have seen, the approach of Zec (1995). 


To incorporate this into Optimality Theory, we may invert this hierarchy and formulate a series of constraints that militate against the moraic status of each class (cf., e.g., Prince and Smolensky 1993, Sherer 1994:ch. 2 and Hammond 1997). The resulting hierarchy of constraints might be as follows:





(� AUTONUM �)	One conception of the sonority hierarchy in Optimality Theory:


	*O( >> *N( >> *L( >> *G( >> *V( 





The hierarchy given in (5) is inverted here so that the generalizations captured by the standard sonority hierarchy are captured in Optimality Theory. This is because the violation of constraints further up in the constraint hierarchy is worse than violation of lower-ranked constraints. The hierarchy in (6) thus captures this by encoding that of all the potentially moraic segments in a language, obstruents are the worst, then nasals, then liquids, then glides, then vowels.


The hierarchy above, however, does not by itself derive Zec’s formulation of the relation between sonority and moraicity. This is accomplished via the interaction of the Faith constraints with the constraints of the hierarchy in (6). Thus, if a language allows only [-consonantal] segments to be moraic, Max would be placed above *V(. This has the effect of eliminating any input mora there might be that accompanied a glide, lateral, nasal or obstruent. (This would be the case of Khalkha Mongolian and Yidi(.) For languages like English and Arabic dialects, Max would be placed at the top of the hierarchy (i.e., above *O(), thus allowing all segments to be moraic. We saw above that this is also the case of Latin. For languages that take a middle ground, like Lithuanian and Tiv, Max would be placed directly below *O(. This has the effect of permitting only sonorants to be moraic. In visual form, the relationship between Max and the sonority hierarchy for each language discussed thus far is shown here:





�
(� AUTONUM �)	Ranking of Max in the sonority hierarchy for several languages:


	Max 	(English, Arabic dialects)


		(	Max 	(Lithuanian, Tiv)


		(	Max4	(Yidi(, Khalkha Mongolian)


		(


	*O( >> *N( >> *L( >> *G( >> *V( 





Readers familiar with the history of the Romance languages will observe that Latin is, in this respect, identical to English and Arabic dialects. Likewise, Late Spoken Latin (the source from which all Romance languages grew) is, again in this respect, identical to Lithuanian and Tiv. That is, the constraint ranking necessary to account for these languages also yields the situation we find in Late Spoken Latin, where the first geminates to simplify were the obstruents. Later, Old Spanish and Galician/Portuguese reduce long sonorants as well. 


This progressive reranking from Latin to Old Spanish and Galician/Portuguese of Max with respect the members of the sonority hierarchy is shown here:





(� AUTONUM �)	Stages in the ranking of Max in the sonority hierarchy from Latin to Spanish and Portuguese:


	Max 	Latin


		(	Max 	Late Spoken Latin, Hispano-Romance


		(	Max 	Modern Spanish, Galician, Portuguese


		(


	*O( >> *N( >> *L( >> *G( >> *V( 





Thus, the position of Max with respect to the members of the sonority hierarchy determines which segments may be moraic. Given this, the constraint I have termed ‘*C(’ is more precisely ‘*O(, *N(, *L(, *G(’:5





(� AUTONUM �)	*C( (‘no moraic consonants’) (revised)


*O( >> *N( >> *L( >> *G( 





As mentioned, these constraints have the effect of eliminating moraic consonants, which when intervocalic would be geminate. A higher ranking constraint, of course, may allow the surface realization of a mora (e.g., in syllable-final position under some constraint akin to Weight-by-Position (Hayes 1989, many others)). Given this discussion, what I called ‘*Long-Consonant’ for expository reasons above in (2) and (3) in the discussion of underlying consonantal length in Latin is really an improper constraint; indeed there is no constraint that targets long consonants in particular. *Long-Consonant implies *C(, but the reverse does not obtain: a language may prohibit geminates yet permit syllable-final moraic consonants (as by weight-by-position). This indeed occurs, as in English.


Likewise, when I spoke above of the step-wise domination of *C(, a more specific rendering of this term would employ phrasing to indicate that this is really the step-wise demotion of Max in relation to the OT sonority hierarchy. Unless necessary to clarify the argumentation, I will continue to speak of ‘*C(’ and ‘the rise of *C(’ in the simplistic sense.


Given the sonority hierarchy above, a reexamination of *Long-Vowel is in order as well. Because the sonority hierarchy is presumably universal, the ranking given above for the constraints militating against the moraic status of segments is fixed. Therefore, *Long-Vowel cannot simply be the double violation of *V(, because we know there are languages that allow long (or lengthened) vowels but that do not allow moraic (at least geminate) consonants (like Late Hispanic Latin, Old Spanish and Galician/Portuguese). For this to be the case, *V( would have to be ranked above one or all of the constraints *C(, but if the sonority hierarchy is universal (and if Zec is right that moraicity is mediated through sonority), then this ought not be able to occur, contrary to fact. Delinking *Long-Vowel from *V( allows us to make the right predictions.6 


*Long-Vowel, therefore, is indeed an independently necessary constraint, and must specifically target [V((]. As an independent constraint, its ranking in the hierarchy is determined on a language-particular basis.7





2.4 The rise of *C( in the loss of the moraic status of obstruents. In this section I apply this formulation of moraicity to the loss of moraic status of Latin geminates.


As stated previously, the drive to eliminate long consonants in Late Hispanic Latin is motivated by the earlier elimination of vowel length as a distinctive feature. I argued above that the Romance evidence bears out the assertion that this occurs in a gradual way that affects long segments according to their sonority. The first step, then, is the elimination of the least-sonorous geminates, the obstruents.8


The following presents the geminate obstruents that existed in Spoken Latin:





�
(� AUTONUM �)	Geminate obstruents in Spoken Latin:


	pp	lippus	‘bleary-eyed’


		cuppa	‘wine glass’


	tt	cattus	‘cat’


		vitta	‘ribbon, headband’


		gutta	‘drop’


	kk	bucca	‘mouth’


		siccu	‘dry’


	bb (rare)	abbate	‘abbot’


	dd (rare)	additus	‘added’


	gg (rare)	agger	‘rampart’


	ff (rare)	afflare	‘to blow’


	ss	cassa	‘empty’





A number of the geminates /tt/ and /ss/ result from prior assimilation in the clusters /ps, pt, rs/:





�
(� AUTONUM �)	Geminate /tt/ and /ss/ from prior assimilation (cited in Lloyd, p. 139; some documented as early as the time of Plautus (254(?)-184 B.C.)):9





		Earlier Latin		Later Latin


	/ps/	ipse			isse				‘self’


		gypsu			yesso				‘plaster’


	/pt/	septe			*sette				‘seven’


		captare		*cattare			‘to taste, try’


		captus		cattus			‘seized’


		septimio		setimio			‘?’


		septembre		setembre (A.D. 219)		‘September’


		optimo		otimo				‘optimal’


		scriptus		scritus (A.D. 19)		‘written’


	/rs/	dorsum		dossum			‘back’


		persica		pessica (Appendix Probi10)	‘peach’


		ursum			osso				‘bear’


		rursum		russum			‘backwards’


		sursus		susus				‘upwards’





(We know that the forms cited here with orthographic simple t in Later Latin were indeed geminate because these forms did not undergo the voicing that affected the simple stops.)





Recall from the beginning of this chapter that the original ranking of the constraints *Long-V and *Long-C (now understood as *C(, or *O( >> *N( >> *L( >> *G() is below Faith, meaning that faithfulness of underlying length will be maintained. The rise of *C(, as I have argued, begins with the baby step of eliminating the moraic status of obstruents. This is captured in the following tableau:





(� AUTONUM �)	Initial rise of *C(, eliminating moraic obstruents:
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As we can see, this constraint ranking eliminates geminate obstruents while continuing to allow more sonorous segments to remain long. At this stage in the history of Latin, then, all the examples in (8) and (9) are reduced to yield phonetically simple obstruents, which are then lexically optimized.11 Thus, we arrive at [gato], [boka], [seko], [abade], [kopa], [gota], etc.(see, e.g., Penny, p. 68). Examples such as anno [anno] ‘year’ and bello [bello] ‘pretty’ are still well formed. This corresponds to the facts.


The examples adduced in this tableau, however, are only cases of geminate consonants. Though these were the most frequent moraic segments, there were some still bisegmental clusters that remained, and their coda segments contributed to syllable weight. These are the sequences of /kt/, /ks/, /lC/, /gn/ (and sporadically /gr/; in addition, /-n, -s + stop/ existed, but were stable):





(� AUTONUM �)	Remaining syllable-final consonants:


/-kt-/	octo				‘eight’


		nocte				‘night’


		factu				‘fact’


		lacte				‘milk’


		strictu			‘narrow’


/-ks-/	dixi				‘I said’


		maxilla			‘cheek’


		taxu				‘yew’


		mataxa			‘skein’


/-lC-/	altariu			‘hill’


		talpa				‘mole’


		multu				‘much’


		cultellu			‘knife’


/-gn-/	agnus				‘lamb’


		pugna				‘fight’


		pugnus			‘fist’


/-gr-/	integru			‘whole’





The rise of *C( that leads to the loss of moraic status of obstruent geminates (resulting in their simplification) also affects these clusters.12 Given that geminate /kk, gg/ were simplified to /k, g/, we might expect total loss of original /-k, -g/ to occur, contrary to fact. What happens instead is that /-k, -g/ vocalized to [j]. Slight refinement of the proposal presented thus far can account for these data as well.


A consideration of the structure of *O( provides us with a solution to the paradox presented here. Recall from the discussion of Zec in §1.3.2 and above that it is the presence of sonorous features that determines the ability of a segment to be moraic or not. This is a relevant point that must be made in the present discussion. 


A closer look at *O( reveals that it is really only shorthand notation for the constraints *{[+consonantal]( [-sonorant](}, a point I mentioned above in the discussion of the sonority hierarchy in Optimality Theory. Of these two features, we saw above that it is [+consonantal] that establishes the first major division in sonority and moraicity; at least vowels are moraic, though consonants need not be. The feature [-sonorant] establishes a further division between sonorant and obstruent consonants. 


With this insight, we may now arrive at a constraint ranking of the components that comprise *O(. Just as *N( occurs in the constraint hierarchy below *O( because it reflects a class of higher sonority, I propose that *[+consonantal]( is ranked below *[�sonorant](. This is because it is more important to maintain features that contribute more to sonority. 


Let me demonstrate now the relevance of this decomposition of *O( to the analysis of syllable-final velars. The ranking argued for above means that the moraic status of candidates bearing the feature [�sonorant], violating *[�sonorant]( is more marked than the moraic status of candidates bearing the feature [+consonantal], violating *[+consonantal](. Likewise, moraic candidates that violate neither of these constraints would be more harmonic than ones that violate one or both of these constraints on moraicity/sonority. 


Continuing, we may now see the initial rise of *C( as the minimal displacement of Max/Ident from the undominated position that ensures total faithfulness to the input to the position immediately below *[�sonorant](. With this ranking it is consequently a more serious violation to retain features or feature values that contribute less to sonority (and therefore violate more sonority constraints). Therefore, when comparing a candidate with moraic [�k(] to one with moraic [�j(], changing the offending features [+consonantal, �sonorant] (violating Ident) will be the optimal solution. This is vocalization. Consider the following tableau:





(� AUTONUM �)	Decomposition of *O( and its role in the vocalization of velars (/-k, -g/):


/-k, -g/�
*[-sonorant](�
Max/Ident�
*[+consonantal](�
�
-k(, -g(�
*!�
�
*�
�
-j(   (�
�
* <+cons>


* <-son>�
�
�



As the tableau shows, syllable-final /-k, -g/ will vocalize (by assuming the opposite values for [consonantal] and [sonorant]) to maintain their moraic status.13 Changing the values of features that may not be moraic to those that may, then, yields the acceptable status of the weight-bearing segment.14 The same ranking still accounts for loss of geminate obstruents:





(� AUTONUM �)	Decomposition of *O( and the reduction of geminate obstruents:


/k(/�
*[-sonorant](�
Max/Ident�
*[+consonantal](�
�
k(�
*!�
�
*�
�
k   (�
�
* <(>�
�
�
j(�
�
* <+cons>


*! <-son>�
�
�



Here we see that geminate obstruents will be simplified, as occurs at this stage. This means that the change from /O(/ to [O] (and then /O/ by lexicon optimization) is the same change that vocalizes /-k/ to [-j] (again leading to /j/ by lexicon optimization). This is not easily formulated in a rule-based approach, if it can be done at all. Penny (p. 96) dates these changes as first vocalization of /�k/ to /�j/, then later simplification of geminates (though no argumentation is given for this particular chronology), contrary to the claim made here. The difference in relative order posited is secondary; what is important is the establishment here of a formal and necessary connection between these two historical processes.15, 16





2.5 Summary and conclusions. In this chapter I began to explore the role of the listener in historical sound change. I argued that the listener phonologizes phonetic differences that have come to be perceptually noticeable (following Lloyd and a long and distinguished tradition). For loss of vowel length distinctions, I suggested that this reinterpretation occurred by the elimination of a superfluous feature and that this was in accord with markedness tendencies, as well as the general drift in Indo-European (Lloyd, p. 108).


I also extended the argumentation of Zec (1995) regarding the relation between sonority and moraicity in simple segments, and argued that the loss of long vowels initiated the loss of long consonants to begin to reestablish systemic parity and unmarkedness. We saw that the move to eliminate moraic obstruents was not a wholesale one, but that it occurred in a step-wise fashion that mirrored the sonority hierarchy. The first step is the elimination of moraic obstruents, and we saw that the ranking of Max/Ident with relation to the sonority hierarchy, appropriately decomposed, accounted for vocalization of syllable-final velars and simplification of geminate obstruents. Once each of these changes had occurred they were then incorporated by the listener into the lexicon, thus optimizing the harmony of the grammar by reducing subsequent constraint violation. 


At no time in the presentation of this push-chain did I resort to a mechanism of merger avoidance, a welcome result given the problematic nature of teleology. The only assumption I made in this regard was that the elimination of long consonants be done in a step-wise fashion. The results obtained here were due to the adoption of a constraint-based approach to phonology as opposed to a rule-based one, in which the interrelatedness of these changes may be unformalizable.


To anticipate the analysis presented in the next chapter, I will show that the same mechanisms that have driven the account given here continue to operate in affecting the long segments that remain. I will show that the steady ascension of *C(, appropriately decomposed, interacting with Faith (Max, Ident and Dep) and other constraints, and in conjunction with the role of the listener, led to the elimination of the Latin geminate sonorants that still remained at this stage of the language. We will also see how Galician/Portuguese developed nasal vowels, and how the reanalysis of the Latin Stress Rule affected the evolution of the open mid vowels in Old Spanish and Galician/Portuguese.
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� Sherer (1994:ch. 2) phrases *C( as *(cons. This constraint, along with *Appendix (‘no nonmoraic syllable-final consonants’) derives the results of the constraint NoCoda (which is therefore merely a cover term for these two constraints). I follow this decomposition of NoCoda more explicitly below. 


The term *Long-C is used here for expository purposes only, since the effect of *C( with which I am presently concerned is its relation to the ability of geminate consonants to surface. In §2.3 I decompose the *Long constraints given in (1) and (2). (See Morales-Front and Holt 1997 for a general constraint *Long.)


� On the relative markedness of long consonants compared to long vowels, Décsy 1988:55, 62 cites statistics that 48% of the languages of the world have long vowels (with a high of 62% in North America and a low of 26% in South America), while only 14% have long consonants (with a high of 28% in Europe and a low of 1% in South America).


Evidence from Latin for the relative markedness of long vowels compared to short ones is that 70.5 percent of all vowels in a sample of 25,000 phonemes were short (from Lloyd, p. 76). Lloyd also notes (p. 108) that loss of contrastive vowel length was in accord with the characteristic drift in Indo-European to eliminate vowel quantity as a distinctive feature.


� However, this cannot be stated more strongly as an inviolable universal of human language, since even within Romance there are exceptions (e.g., Sardinian and Italian, as well as Late Hispanic Latin). Neither Sardinian nor Italian appears to have taken the steps that Hispano-Romance has to eliminate geminates. Italian seems to have done nothing to advance beyond the stage of loss of distinctive vowel length (intervocalic voiceless consonants remain voiceless (they became voiced in Ibero-Romance)), and geminates are retained. Sardinian voiced voiceless consonants, but does not simplify geminates. There seems to be a varying level of tolerance for segmental change and merger.


� Actually, given a constraint Nuc that all syllables must have nuclei (Prince and Smolensky 1993:87), Max may be ranked below *V(. This is because if Nuc is universally undominated, as Prince and Smolensky argue (p. 137), a vocalic mora (and nucleus) is therefore the minimal violation of the constraint hierarchy. If this is the case, the position of Max above or below *V( is unimportant.


� Sherer 1994:ch. 2 likewise decomposes his *(consonant into *(obstruent >> *(sonorant, a ranking he too claims is universal. Below I continue to extend this line of reasoning to vowels as well, and find need to decompose the constraint against moraic consonants even further.


� The gemination data of Wiyot and Koya from Sherer 1994 also requires the ranking *Long-Vowel >> *C(.


� A possible interpretation of *Long-Vowel is as the local or self conjunction {*V( & *V(}. A conjoined constraint is ranked higher than the constraints that compose it, being a more serious violation than the simple violation of either component constraint individually. 


Caution in the use of constraint conjunction is advisable, however, as Miglio and Fukazawa 1997 and Fukazawa and Miglio 1997 have pointed out. Conjunction is a very powerful device, and much work still remains to clarify under what circumstances its use is licit. If in principle any two (or more) separate constraints may be conjoined, many unattested patterns of constraint interaction are predicted. The conjunction of a constraint with itself raises further problems. This would effectively be recursive conjunction, and without restriction on its use such conjunction potentially undermines one of the basic tenets of OT that a single violation of a higher ranked constraint is worse than two (or three, or a hundred) violations of any lower ranked constraint. Appropriate self-conjunction undoes this effect. Given the dangers of recursive conjunction, here I assume the more conservative interpretation of *Long-Vowel as *V((.


For more discussion of constraint conjunction, see §4.1.2, and references given there.


� If all that were involved were a strict interpretation of the sonority hierarchy, we might expect that vowels would be the last segments to be affected, not the first as happened in Latin (because vowels are most sonorous). However, the confusion of certain long and short vowels and the eventual redundancy of duration in determining contrast led to the elimination of long vowels even before less sonorous geminate consonants were affected. Perceptual factors, therefore, may affect the order of change and yield an order that may not be expected according to strict sonority or other markedness considerations. In Late Hispanic Latin, I am arguing here, confusion between more sonorous segments (vowels) led to simplification of the less sonorous geminates consonants. Though my system does not predict this sequence of changes, neither does it rule it out, given other phonetic considerations.


� This assimilation must have occurred very early, in fact prior to the loss of vowel length distinctions. This is so because we would not expect the formation of obstruent geminates to take place if the moraic status of obstruents had already been eliminated, and this was the first step in the rise of *C(. Further evidence suggesting that this assimilation predated the loss of vowel length comes from reduction of nasal-fricative segments, which reduced to a simple fricative, and lengthening the vowel. See, e.g., Allen 1978:28, who cites fore(sia, horte(sia and Megale(sia for original forensia, hortensia and Megalensia (Cicero, 106-43 B.C.). We would not expect this to be able to happen if contrastive vowel length had been eliminated.


Here I ignore the exact formulation of this historical process of assimilation and gemination. I note, however, that it did not affect all syllable-final consonants, particularly the sequences /kt, ks, lt/ (and perhaps /gn/). I return to these cases below.


� Of writings by Latin grammarians, the Appendix Probi is a sixth- or seventh-century list of 227 forms that should be avoided in writing. Each recommended word is accompanied by that to be corrected (e.g., auris non oricla, persica non pessica). Writings of this sort are an invaluable source of information about Late Spoken Latin.


� As before, for younger speakers determining the constraint hierarchy of their language, the lack of obstruent geminates on the surface is also relevant to the demotion or promotion (or not) of constraints from their original position.


� Though the /l/ of /-lC-/ clusters is not an obstruent and so should not be affected at this stage, it developed historically like the /ks, ks/ clusters. I ignore for present purposes the fact that /l/ developed either to /j/ or to /w/ depending on the quality of the preceding vowel (/j/ after Latin short /u/; /w/ otherwise). Since these issues are tangential to the rise of *C(, I leave them aside. 


Penny 1991:61 attributes the common development of /-l/ and /-k/ to the following: since /l/ was ‘dark’ in syllable-final position in Latin, this [-(] would thus be velarized, and undergoes the processes that affect normal syllable-final velars, namely /k/ and /g/. For lack of a more principled explanation at present I adopt this suggestion. 


Under the present analysis, such a stipulation is necessary; otherwise we would expect syllable-final /l/ to be affected at the same time geminate /ll/ was, but this geminate did not either simplify (as in Galician/Portuguese) or palatalize (as in Old Spanish) until the tenth or eleventh century. However, we know that syllable-final /-l/ became /j/ or /w/ (e.g., multu ‘much, many’ > H-R, Gal./Ptg. muito; alteru ‘other’ > H-R, Gal./Ptg. outro) very early since /-l/ appears in all Germanic and Arabic borrowings into Spanish and Portuguese. Invasions into the Iberian Peninsula by Germanic tribes began in 409 A.D. The Moslem conquest of Spain began in 711.


� These segments, like all syllable-final consonants in Late Spoken Latin, were moraic, and as such the addition of a mora would be sanctioned by a high ranked constraint akin to Weight-by-Position (Hayes 1989). I have omitted candidates from this tableau with syllable-final nonmoraic [-k, -g], which would violate Weight-by-Position, as well as *Appendix (see Sherer 1994, and fn. 1 here). (For a discussion of the syllable- and word-final consonant clusters that were allowed in Latin, see Lloyd, pp. 82-6.)


I ignore here as a tangential matter why /-k, -g/ become [-j], though the fact that the following segment is coronal (/n, s, t/) surely is relevant.


� While it may appear unusual not to separate Max from Ident, with the ranking Max >> Ident to encode the fact that erosion of the offending segment is better than total loss (here, by loss of the mora, therefore erasing the unlicensed consonant), the ranking of Max/Ident with respect to the sonority hierarchy achieves the same result. The current approach has the benefit of relating vocalization to reduction of geminates, both being the result of the rise of *C(.


� If the Mozarabic form truhta ‘trout’ (< tructa) and others like laxtayra ‘species of plant’ (base lacte ‘milk’) and noxte ‘night’ (< nocte) (all cited in Zamora Vicente 1989:48) are taken to indicate that /-k/ first changed to [x], further explosion of the sonority hierarchy will be necessary. The difference between [k] and [x] (like [g] and [(] in integru ‘whole’, which yields H-R [ent(iro], later Sp. entero) is one of continuancy. This is a feature that contributes very minimally to the sonority of a segment (cf. Inkelas and Cho 1993:552-53), so the placement of Max/Ident above a constraint *[�continuant]( will yield [truxta] from /trukta/, and still eliminate the geminate obstruents and not yield the glide [�j]. (This is the chronology posited by Otero 1971:297, 303.) 


Another possibility is that the change from /k/ to [x] (and /g/ to [(]) results from the weakening of syllable-final obstruents that preceded complete assimilation to the following onset, which was fully successful only with nonvelars (i.e., /pt/ > /tt/, /ps/ > /ss/, /rs/ > /ss/; see (9) above). This assimilation appears to have occurred before the loss of vowel length, and so before the rise of *C(. If this is the case, it is the change from [x] or [(] to [j] that is the result of the loss of moraic status of obstruents. 


(Mozarabic is the name given to the variety of Late Hispanic Latin that developed in the territories occupied by the invading Moors.)


� /jt/ remains stable in Galician and Portuguese (e.g., muito ‘much, many’, noite ‘night’, etc.); /js/ later developed to /(/ (e.g., freixo [frej(o] ‘ash tree’). In Old Spanish, /j/ palatalized both /s/ and /t/, yielding /(/ and /t(/ (written x and ch, respectively: dixe ’I said’, noche ’night’).


Latin /gn/ may have become /jn/, parallel to /kt, ks/ > /jt, js/, in which case /j/ also palatalized /n/, yielding /(/ (e.g., Sp. puño, Ptg. punho [pu(o] < pugnus ‘fist’). However, Lloyd (pp. 81, 140) claims that /gn/ first became [(n] then by assimilation [nn]; [nn] later developed with Latin /nn/ to /(/. (The simplification and palatalization of /nn/ is treated in Chapter 3.) There is extensive evidence from a variety of sources that supports the assertion that Latin gn was pronounced [(n]:


Many Latinists argue that gn had the pronunciation [(n] (Allen 1978:23-25, Sturtevant 1940:27, 155), an assumption supported by inscriptional evidence such as ingnes for ignes ‘fire’; it also is in line with the general tendency of Latin to nasalize plosives before n (Lat. somnus ‘sleep’, cognate with Skt. svapnas, from PIE /*swepno-/). This assumption would further explain the loss of n in cognatus ‘related’ (< Lat. con + gnatus), which would represent the simplification of [((] from [ko((na:tus] (cf. inscription congnatus). Furthermore, Latin short e regularly became i before [(], as it did in words like dignus ‘worthy’ and lignum ‘wood’ (< decet, lego). Finally, confirmatory evidence for [(n] comes from Plautus’ play on words between ignem magnum ‘large fire’ and inhumanum ‘inhuman’, and from Cicero’s play on words between ignominia ‘disgrace’ and in nomine ‘in name’. 








