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   Compensatory Lengthening as Root Number Preservation: 
                                   Codas In Eastern Andalusian Spanish         
                                              Rebeka Campos-Astorkiza 
 
1. Introduction and data. 
This paper focuses on the behavior of word medial codas in two varieties of Spanish 
spoken in the eastern Andalusia region in South Spain (EAS). These two varieties present 
deletion of coda obstruents together with gemination of the following consonant and, in 
the case of variety A, aspiration of the preceding vowel (Gerfen 2001, Gerfen and Hall 
2001, Penny 2000, Romero 1995 and references there). The following examples show the 
difference between standard Peninsular Spanish (SPS) and the two EAS varieties: 
(1)   SPS                EAS-variety A      EAS-variety B 
     [bos.ke]                [boh k.ke]             [bok.ke]          “forest”             

     [ap.to]                  [aht.to]                  [at.to]              “apt” 
     [piθ.ka]                [pihk.ka]               [pik.ka]           “a bit” 
     [ak.θjon]              [ahs.sjon]1             [as.sjon]          “action” 
     [at.le.ta]               [ahl.le.ta]               [al.le.ta]          “athlete” 
     [ob.tu.so]             [oht.tu.so]              [ot.tu.so]         “obtuse”      
 
On the other hand, sonorant codas are comparable across dialects as the set of examples 
(2) shows (Gerfen 2001): 
(2)     SPS         EAS-variety A    EAS-variety B 
       [par.ke]        [par.ke]                [par.ke]                “park” 
       [teŋ.go]        [teŋ.go]                [teŋ.go]                “I have” 
       [sol.te.ro]     [sol.te.ro]             [sol.te.ro]             “single” 
       [kam.po]      [kam.po]              [kam.po]              “field” 
 
Before moving on to the analysis, a relevant issue must be considered, namely the 
establishment of the inputs. I assume that the input is the same for both SPS and EAS, 
i.e., the coda obstruent is present underlying. This assumption is based on some 
morphological alternations found in EAS.  The first piece of evidence comes from the 
plural formation. In Spanish, words ending in a consonant form their plural counterparts 
by adding the suffix /-es/. It is in these forms where the underlying obstruent surfaces as 
we can see in the following words2. The segment in italics is the relevant obstruent: 
(3) EAS-sing3              EAS-plural4       SPS-sing       SPS-plural     
       [e.da]                      [e.da.de]             [e.dad]5          [e.da.des]          “age”               
       [la.pi]                      [la.pi.se]             [la.piθ]           [la.pi.θes]         “pencil”               
 
Another piece of evidence for the proposed inputs is provided by the phonological 
alternation of some obstruent-ending prefixes. These prefixes display variation depending 
                                                
1In EAS, the place feature of the interdental voiceless fricative /θ/ changes to alveolar /s/. This is a very 
common phenomenon in other Spanish dialects. 
2 I only present examples from variety B for ease of exposure. The same applies to variety A 
3 Notice that word-finally we find only deletion. 
4 Note that the /s/ of the plural form is not realized. 
5 Although an spirantization process occurs in many Peninsular varieties of Spanish and we might get 
[e.daθ]. 
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on the following segment, whether it is a consonant or a vowel. In the latter cases, the 
underlying obstruent surfaces. Let’s illustrate this fact with some examples containing the 
prefixes /des-/ and /sub-/: 
(4) prefix  ‘des-’   “un-” 
             root beginning w/ C                            root beginning w/ V 
     [de#b.blo.keo]   “clearance”               [ de.s#a.tar]             “untie” 
     [de#n.ni.βel]      “unevenness”            [de.s#en.fo.ka.do]   “out of focus” 
 
(5)  prefix  ‘sub-’   “under-” 
             root beginning w/ C                            root beginning w/ V 
     [suh#m.ma.ri.no]  “submarine”           [su.b#or.di.na.do]    “subordinate” 
 
 
Finally, the behavior of borrowed forms is also relevant when establishing the inputs for 
EAS. These varieties adapt borrowings from English to their pronunciation, so that these 
words also undergo obstruent deletion and gemination. The following are some 
examples: 
(6) EAS- variety A     EAS-variety B                              
         [ehs.son]                 [es.son]           “Epson” 
         [pehs.si]                  [pes.si]            “Pepsi” 
         [laht.toh]                  [lat.to]             “laptop” 
 
However, there seems to be no evidence to posit an underlying obstruent in forms such as 
[bok.ke] since there is no alternation where it surfaces. Although it should be noticed, 
that in careful style, coda obstruents may be pronounced due to influence of SPS which is 
the prestige variety.  
 
In this paper, I concentrate on the gemination. These data constitute an example of 
compensatory lengthening (CL) (Hayes 1989), a process that has been traditionally 
considered as opaque. Several proposals attempt at analyzing this process but I propose a 
departure that doesn’t face the problem of opacity as traditionally stated. My analysis 
treats this phenomenon as a device to keep the same number of elements as in the input.  
Gemination repairs a banned structure deleting the features of the targeted consonant 
while keeping the same number of input segments. 
 
2. EAS data and opacity. 
A rule-based analysis presents the EAS data as a case of opacity, more precisely, an 
instance of compensatory lengthening (Hayes 1989). First, syllabification applies and the 
relevant obstruent occupies the coda position, so that in the next stage, it is assigned a 
mora by WBP. Next, deletion of the coda obstruent takes place leaving its mora behind. 
In the final level, the floating mora spreads to the following consonant resulting in the 
gemination of the latter. The representation in (7) clearly illustrates this analysis of 
compensatory lengthening: 
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(7)  σ        σ 
       │       │ 
       µ        µ                         1-Syllabification 
       │       │ 
   k   a p.t   a 
 
       σ        σ 
      │        │ 
      µ  µ     µ                          2-WBP 
      │ │    │ 
   k   a p.t   a 
 
       σ        σ 
      │        │ 
      µ  µ     µ                           3-Deletion 
      │        │ 
   k   a  . t   a 
 
       σ        σ 
      │        │ 
      µ  µ     µ       4-Spreading (geminate formation) 
      │        │ 
   k   a  . t   a 
 
In this derivation, WBP and deletion stand in a counterbleeding relationship. If deletion 
applies first, WBP loses its chance to assign a mora to the coda consonant, since deletion 
removes this segment. Thus, WBP is rendered opaque in the surface representation. It 
seems to overapply. Its structural description, a coda consonant, is not apparent in the 
surface form. Kiparsky (1973) defines opacity as follows: 
(8) A process of the form A→B/C_D is opaque to the extent that there are surface   
     representations in the language having either: 

(i)    A in the environment C_D. 
(iia)  B derived by P in environments other than C_D. 
(iib)  B not derived by P in environment C_D. 

 
The cases of compensatory lengthening accommodate to clause (iia) of Kiparsky’s 
definition. WBP is the relevant process P, which inserts a mora B in the environment of a 
coda consonant. So, in CL we find an inserted mora in an environment that lacks a coda 
consonant.  
 
In the rule-based approach, an intermediate stage in the derivation of CL is important, in 
that it supplies the context for WBP to apply. Within OT, these phenomena involving 
intermediate stages seem problematic due to the parallelist character of the theory, where 
there are no intervening levels or stages. However, the domain of opacity is not so clear 
in OT. There are phenomena that don’t accommodate to either of the definitions of 
opacity. Consequently, Itô and Mester (in press) have proposed that opacity is anything 
that classical OT cannot handle. Traditional OT makes use only of markedness and 
standard faithfulness constraints. The analysis proposed in this paper deals with opacity 
in this latter sense, since it makes use of non-traditional constraints. 
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3. Targeted elements in EAS. 
The first issue I want to address is why obstruents are banned in coda position in EAS 
and why the second consonant in the cluster is the one that lengthens. Wilson (2001) 
notes the following typological generalization: 
(9) Across languages deletion processes that apply to intervocalic biconsonantal clusters 
      consistently deletes the first consonant. [ V1C2C3V4→V1C3V4]. 
 
Thus, he proposes a set of markedness constraints that show not only their target but also 
the kind of repair that they prefer. These constraints target weak phonological elements. 
They neutralize a representation containing a weak element to another representation 
auditorily/perceptually very similar without that weak element. This system relies on the 
notion of harmonic ordering. The different constraints don’t assign violation marks. They 
establish the harmonic ordering among the possible candidates. Thus, a targeted 
constraint compares two candidates and establishes their ordering only if they differ in 
the prescribed manner. The following is a general formulation of the targeted constraints: 
(10) ⇒NOWEAKCONSONANT       
        Let x be any candidate and α be any weak consonant in x. If candidate y is exactly  
        like x except that α has been removed, then y is more harmonic than x.  
 
Wilson makes use of the licensing-by-cue approach to explain the difference between 
strong and weak consonants.  Work within this framework characterizes weak elements 
as those that lack strong perceptual cues. Thus, he proposes a general principle that 
establishes the markedness relations between candidates within the model presented 
above: 
(11) Weak element principle: 
        A representation x that contains a poorly cued (or weak) element α is marked     
        relative to the representation y that is identical to x except that α has been removed. 
 
Individual constraints are defined by selecting a value for α and setting a criterion for 
being poorly cued. The next step is to find out which the weak elements in EAS are. Not 
all first obstruent consonants in biconsonantal clusters are banned in EAS. The relevant 
feature is that these segments are in coda position, i.e., they cannot be syllabified as part 
of a complex onset.  So, the syllabification rules of Spanish play an important role. 
Unfortunately, an accurate analysis of these rules is beyond the scope of this paper, but it 
should be noted that the syllabification pattern in Spanish decides which obstruents can 
be part of a complex onset and which ones cannot, so that they are syllabified as codas. 
Let’s have a brief look at the possible complex onsets in Spanish: 
(12)    obstruent + liquid, exceptions: /tl/, /dl/, /sr/, /sl/, /θl/, /θr/, /xl/, /xr/ 
 
Thus, the weak elements in EAS are obstruents that are not released into a vowel or 
liquid from onset position. I assume that there is a difference in terms of strong 
perceptual cues between segments released into a following element from the onset and 
segments released from the coda. In the following examples the segment [t] in (a) is 
weaker that [t] in (b): 
(13) (a)  [pat.la] ↔  (b) [pa.tla] 
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We formulate the targeted constraint active in EAS as in (14): 
(14) ⇒NOWEAKCONS (EAS) 
        Let x be any candidate and α be any obstruent in x that is not released into a liquid  
        or a vowel from onset position. If candidate y is exactly like x except that α has been  
        removed, then y is mora harmonic than x. 
 
This targeted constraint accounts for the deletion of the first consonant in the EAS 
clusters. It makes the same function as a coda condition but it also specifies in which 
direction the repair should go. This constraint is undominated in EAS forcing erasure of 
all targeted elements. However, it is relevant to notice that this targeted constraint does 
not say anything about the harmonic ordering between those candidates involving 
gemination (kat.ta) and those showing singletons (ka.ta). Neither of them has a weak 
consonant. Here, I follow Padgett’s (1995) proposal that release is a featural property 
of the segment that lends great prominence to the other features. So that, even if a 
segment is linked to two roots nodes, if it only has one set of features, it is going to be 
associated to a single segmental release. Thus, the geminate in [kat.ta] is released into the 
vowel from the onset position. In the next section, we will see what decides between 
geminates and singletons.  
 
 
4. Root number preservation. 
Previous analyses of compensatory lengthening have considered that the driving force 
behind gemination is a mora, opaquely inserted by WBP. But, here, we pursue an 
explanation that does not bear on the presence of a mora but rather on the requirement to 
preserve the number of segments of the input. This latter requirement is reflected in the 
faithfulness constraint MAX-IO. Crucially, EAS gemination arises as a mechanism to 
keep the same number of features as in the underlying form satisfying MAX-IO. On the 
other hand, the fulfillment of this requirement is achieved at the expense of the loss of the 
featural content of the first consonant in the cluster, which is the weak element. This loss 
involves violation of the set of identity constraints that ask for featural identity between 
correspondent segments, IDENTITY(F) 6.  
 
So, we see that in EAS both ⇒NOWEAKCONS and MAX-IO are always satisfied. 
These two highly ranked constraints together with the lower ranking of IDENTITY(F) 
explain the fact that gemination arises in response to the deletion of the weak element. 
(15) ⇒NOWEAKCONS, MAX-IO>> IDENTITY(F) 
 
Tableau (16) exemplifies the interaction of these constraints in the EAS ranking. 
Remember that the two top constraints are not ranked with respect to each other. 
Correspondingly, for the cumulative ordering, we do not take into account any 
contradictory orderings that they may give rise to. Bearing this in mind, notice that the 
harmonic ordering between the two candidates with geminate consonants [kap.pa] and 
[kat.ta] is not established until IDENTITY(F) comes into play and their ordering is stated 

                                                
6 IDENT(F) is a cover constraint for all the individual IDENT(F) constraints 
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through transitivity. This derives from the fact that the targeted constraint is silent on the 
relation between [kap.ta] and [kap.pa]. 
 
(16) /kapta/→[kat.ta]7 
         /kapta/ ⇒NOWEAKCONS MAX-IO IDENT(F) 
a.     [kap.ta] katta,kata>kapta   
b.  [kat.ta]   kapta>katta 
c.     [ka.ta]  kapta,katta,kappa>kata  
d.     [kap.pa]   kapta>kappa 
e.     [ka.pa]  kapta,katta,kappa>kappa  
cumulative 
ordering 

katta,kata>kapta katta>kata,kapta,kapa 
kappa>kapa,kata 

katta>kapta>kappa

 
 
5. Issues related to the analysis. 
 
5.1 The root node. 
A relevant issue to consider is the status of the root node. As we saw in the previous 
section, gemination is driven by MAX-IO. This constraint is satisfied by retaining the 
root node of the segment, even if the features are erased. For this analysis, we assume 
along the lines of Padgett (2002) that the root’s role is to capture the timing relation 
between the features. This means that the root is not in charge of any kind of feature 
content, moving away from previous approaches, where the root contained the features 
[sonorant] and [consonantal]. Padgett’s proposal (also see Hayes (1990)) suggests that the 
root node is only responsible for the timing coordination.  
 
In fact, this view of the root fits to the behavior of the EAS data. In this case, all the 
features of the segment targeted by the ⇒NOWEAKCONS constraint are deleted. What 
remains is the timing slot, which in turn is filled with the features of the following 
consonant giving rise to gemination. 
 
5.2 Geminates. 
From the exposition about the root node, it is clear that our analysis assumes a two-root 
representation of geminates. This kind of representation is developed by Selkirk (1991) 
who presents reasons for favoring the latter representation over one-root geminates. On 
the other hand, Keer (1999) argues for the one-root theory of gemination. However, he 
does not rule out two-root geminates. He allows for their existence but says that they 
require an extra layer of prosodic structure. Thus, our representation of geminates is 
supported by independence evidence. Even supporters of the one-root theory do not ban 
two-root representations categorically. 
 
                                                
7 I don’t consider candidates that present insertion within the consonantal cluster. DEP is highly ranked. 
Neither do I consider a candidate such as [kan.ta] where the targeted consonant has changed to a non-
offending one. It seems that EAS doesn’t want to introduce new features but prefer to spread those already 
existing, so that two segments share the same feature specification. The set of constraints *F (*STRUC, 
Prince & Smolensky 1993) in a high position is responsible for this fact. 



 7

5.3 WBP 
According to the two-root theory of geminates that we discussed and adopted above, the 
geminate consonant will be moraic depending on the language rules, namely on the role 
of WBP. If this constraint is active, it will assign a mora to the part of the geminate 
occupying the coda position. In Spanish, there seems to be evidence from the stress 
pattern that suggests that coda consonants are moraic8. This means that WBP is active in 
Spanish, i.e., it is high ranked, so that it assigns a mora to the geminate. 
 
5.4 Long consonants. 
With regards to our analysis, it is also important to consider the fact that EAS shows 
consonant gemination rather than vowel lengthening. Cross-linguistically, there is 
variation with respect to this issue. Each language decides what kind of compensatory 
lengthening it prefers. These differences arise from the ranking of the two constraints 
against long vowels and long consonants: 
(17) *LONG-V (Prince & Smolensky 1993, Rosenthall 1994, Sherer 1994, Holt 1997, 
                           Keer 1999) 
        Avoid long vowels. 
(18) *LONG-C (*GEMINATE) (Holt 1997) 
        Avoid long consonants. 
 
A language in which *LONG-V outranks *LONG-C prefers lengthening of a consonant. 
In fact, this is the case of EAS varieties, which present the following ranking9: 
(19)  *LONG-V >> *LONG-C 
 
 
6. Extension of the analysis to CL as vowel lengthening. 
 
6.1 Data and previous analysis. 
Luganda is an example of compensatory lengthening that involves an intervocalic cluster, 
formed by a nasal and a consonant, that surfaces as lengthening of the preceding vowel 
and prenasalization of the consonant (McCarthy 1999b, described by Clements 1986a). 
We can see the phenomenon in the following words: 
(20)   /muntu/→[muu.ntu]        “person” 
          /bantu/→[baa.ntu]           “people” 
 
McCarthy (1999b) proposes an analysis of Luganda making use of Sympathy Theory as 
cumulativity. In his analysis, the motivation behind vowel lengthening is a mora inserted 
by WBP in the sympathy candidate. This mora is transferred to the optimal output by 
means of the sympathy constraint that requires the output to have a superset of the 
                                                
8 The status of coda consonants as moraic in Spanish is under debate. Our analysis doesn’t depend on these 
issues. If it were proved that these consonants are not moraic, we would be facing a case of geminates that 
don’t contribute to syllable weight. (see Broselow & Huffman for a case of a non-weight-contributing 
geminate pointed out by Tranel (1991)) 
9 I don’t include this partial ranking in the final tableau for EAS but I’ll do so for a case of vowel 
lengthening. Notice that *LONG-V won’t tell us anything about the harmonic ordering between the 
candidates with gemination [kat.ta] & [kap.pa] and between these two and [kap.ta]. Thus, IDENT(F), 
continues to play a crucial role, although now shared with *LONG-C. 
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unfaithful mappings of the sympathy candidate. So, in McCarthy’s analysis violation of 
DEP-µ by insertion of a mora by WBP plays a crucial role. However, the status of this 
constraint is controversial. Bermúdez-Otero (n.d.) shows that traditional DEP-µ gives rise 
to anomalous predictions, for example, unattested syllabification contrasts. In addition, he 
shows that a new reformulation of the constraint turns out to be problematic for the 
cumulative analysis of CL. 
 
6.2 Analysis of CL of vowel. 
The first step is to find out which constraint is responsible for preconsonantal nasal-
deletion. Luganda is described as allowing no codas. This fact can be translated into a 
targeted constraint identifying as weak elements those consonants that are not released 
into a vowel: 
(21) ⇒NOWEAKCONS: 
       Let x be any candidate and α any consonant in x that is not released into a vowel. 
       If candidate y is exactly like x except that α has been removed, then y is more        
       harmonic than x. 
 
As we saw in the EAS varieties, this targeted constraint together with MAX-IO are high 
in the ranking, crucially dominating IDENTITY(F), so that /n/-deletion and lengthening 
arise. The choice of vowel lengthening over consonant gemination is monitored by the 
ranking of *LONG-C over *LONG-V. Consequently, the relevant ranking for Luganda is 
the following: 
(22) ⇒ NOWEAKCONS, MAX-IO, *LONG-C >> IDENTITY(F), *LONG-V10. 
 
Tableau (23) illustrates the analysis of CL in Luganda. Similarly to what we saw in EAS, 
the three top constraints are unranked, so that the harmonic ordering established by these 
do not say anything about the relation between the output [muu.ntu] and candidate 
[muu.nu]. The lower constraints are relevant for setting their ordering, which is done via 
transitivity. But this tableau does not include candidates, such as [mũũ.tu] where 
nasalization is realized in the lengthened vowel. This is the next issue we will address 
below. 
(23) /muntu/→[muu. ntu]11 
         /muntu/ ⇒NOWEAKCONS   MAX-IO *LONG-C IDENT(F) *LONG-V
a.     [mun.tu]         b, c, d>a     
b.  [muu.ntu]        a>b a, c, d>b 
c.     [mut.ntu]    a, b, d, e>c     a>c  
d.     [mu.ntu]  a, b, c, e>d    
e.     [muu.nu]        a>e a, c, d>e 
cumulative 
orderings 

    b>a, d, c 
  e>d, c 

 b>a>e 

                                                
10 In our analysis, unlike McCarthy (1999b), nasalization is treated as spreading of the [nasal] feature of the 
deleted segment, not as coalescence of both consonants. Thus, the constraint against coalescence 
UNIFORMITY is highly ranked for the case of Luganda, and also for EAS. 
 
11 I assume that the root linked to vowel features will receive a mora by virtue of a constraint requiring 
vowels to project a mora.  
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An interesting part of compensatory lengthening in Luganda that is not seen in the EAS 
varieties is the phenomenon of prenasalization of the following consonant. It seems that 
the language wants to keep the nasal feature of the weak element, targeted, and 
consequently, erased, by the ⇒NOWEAKCONS constraint. This is reflected in the 
satisfaction of a faithfulness constraint demanding no deletion of nasal features: 
(24) MAX[nas] 
        no deletion of nasal features. 
 
But this constraint alone does not explain why we get nasalization of a consonant rather 
than of a vowel. Here, the constraints banning nasalized vowels and consonants play an 
important role: 
(25) *Vnasal 
        no nasal vowels. 
(26) *Cnasal 
        no nasal/nasalized consonants. 
 
Thus, *Vnasal outranks *Cnasal in Luganda. On the other hand nasal consonants may 
surface. This means that IDENTITY(F) is higher than *Cnasal, since Luganda prefers to 
keep feature identity even in a nasal segment. Now, we can establish the complete 
ranking for compensatory in Luganda: 
(27)   ⇒NOWEAKCONS, MAX-IO, MAX(nas), *LONG-C, *Vnas >> IDENT(F) >>   
              *Cnas, *LONG-V12 
 
The following tableau (28) exemplifies the final ranking for Luganda. The output is (b) 
[muu.ntu], which is ordered higher than all the other candidates. Note that the initial nasal 
consonant surfaces as such because of the requirement to keep the same feature 
specification, even if it is a nasal segment. Furthermore, when Luganda has to create a 
nasal segment from an input not specified for nasality, the language chooses a nasal 
consonant. The *Cnasal constraint is very low ranked so its effects against nasal 
consonants are not seen. 
 
(28) /muntu/→[muu. ntu] 

        /muntu/   ⇒NOW
C 

MAX Max 
 (nas) 

*LongC *Vnas Ident(F) *Cnas *LongV 

a.     [mun.tu] b,c,d,f,g
>a 

     f,g>a  

b.  [muu.ntu]      a>b f,g>b a,c,d>b 
c.     [munt.tu]    a,b,d,e, 

f,g>c 
 a>c f,g>c  

d.     [mu. ntu]  a,b,c,e, 
f, g>d 

    f,g>d  

                                                
12 *LONG-V is placed at the bottom of the hierarchy. However, its ranking w.r.t. IDENT(F) & *Cnas 
cannot be established. It’s place there for convention and ease of exposure. 
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e.     [muu.nu]       a>e f,g>e a,c,d>e 
f.     [mũũ.tu]     a,b,c,d, 

 e,g>f 
a>f  a,c,d>f 

g.     [muu. tu]   a,b,c, 
d,e,f>g

  a>g  a,c,d>g 

     b>a,c,d,f,g 
e>d,c,f,g 

a>e 
b>a>e 

 a>e 
b>a>e 

 
 
7. Conclusion. 
Our proposal does not depend upon the notion of opaquely inserted moras or the violation 
of DEP-µ constraint, so we do not face any of the problems that such approaches 
encounter. Compensatory lengthening arises as a device to maintain the same number of 
segments as in the input. This requirement is satisfied even if the feature content of the 
segment is changed. The fact that the lengthened elements are assigned a mora or remain 
non-moraic is an issue that the language specific rules of syllabification determine. We 
do not assume any restrictions in the input with regards to moraic specification. 
 
Coming back to the issue of opacity that we introduced in section 2, we see that 
according to our analysis, compensatory lengthening is not regarded as an opaque 
phenomenon in the traditional way (opaque mora insertion or WBP). Rather, if opaque at 
all, the opacity comes from the introduction of a new kind of markedness constraint, i.e., 
the targeted constraints.  
 
Finally, our proposal allows us to treat Luganda prenasalization as an instance of feature 
spreading. This approach seems intuitively more direct than to consider this phenomenon 
as a case of segment coalescence. It is surprising that one of the coalesced segments only 
provides its nasal feature, which is realized as prenasalization on the other segment, 
which in turn keeps its full feature specification. 
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