
� 2005 by Nina Topintzi 
CamLing 2005: 279-286. 

On Sonority, Onsets and Stress in Arabela*
 

 
Nina Topintzi 

 
University College London 

 
This paper investigates the Arabela stress system. After a brief 
discussion of the rhythmic pattern, I explore the exceptional pattern of 
stress shift and explain it through the use of moraic obstruent onsets 
and the interplay between the equally ranked WSP and ALL-FT-R. 
The right conditions for stress shift only arise when the penult 
includes an obstruent onset and the ultima a sonorant one. However, 
the full range of facts is considered to show that the proposed 
grammar accounts well for all of them. 

1  INTRODUCTION 

Arabela [Zaparoan, Peru] is a little discussed language which presents a unique stress 
pattern. While stress is generally rhythmic with bisyllabic trochees from left to right and 
degenerate feet in odd-syllable words, stress shift appears in odd-syllable words when 
the ultima has a sonorant onset and the penult has an obstruent one. Thus, instead of the 
anticipated (σ�σ)(σ�σ)(σ �) pattern, (σ�σ)(σ�)(σ�σ) arises. Such onset sensitivity is attributed 
to the type of onsets involved and the combined interaction of WSP and ALL-FT-R, both 
of which can be best satisfied if stress shift occurs.  

2  STRESS FACTS  

As we have already said, stress is rhythmic. L-R trochees are formed with the rightmost 
stress being the primary one (1). Odd-syllable words allow degenerate monosyllabic feet 
(1b-1c). 
 
(1) a. te�naka�ri      ‘afternoon’    b. sa�maru�     ‘spirit’     c. hu�waha�niya�   ‘peaceful’ 
 
The exceptional pattern according to Payne and Rich (1988) is described as follows: “if 
a word-final syllable that would have received stress (i.e. in an odd-syllable word; NT) 
has a voiced onset, and the immediately preceding syllable has a voiceless onset, then 
the syllable with the voiceless onset is stressed”: 
 
(2) a. no�wa�ì�a�no  *no�wa�ì�ano�  ‘brightened’ 
 b. sa�poho�sa�no  *sa�poho�sano�  ‘deceived’ 
 c. mwe�ratìtye �nu *mwe�ratìtyenu�  ‘cause to be seen’ 

2.1  Onset sensitivity 

Obviously, this phenomenon relates to the type of the onset involved and bears a clear 
resemblance to Pirahã (Everett 1988, Topintzi 2005 among others) in which voiceless 
onsets attract stress more than voiced ones by virtue of the fact that the former are 
                                                
* Thanks to Moira Yip and audiences at the UCL Phonology Reading Group and at the 3rd CamLing 2005 
for comments and suggestions. Partial financial support from the AHRB and the A.G Leventis Foundation 
is gratefully acknowledged. Remaining errors are my own. 
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moraic, whereas the latter are not1 (for argumentation and justification over the 
existence of moraic onsets, see Topintzi 2005, in prep.). However, while Payne and 
Rich (1988) attribute the Arabela stress shift pattern to the presence of a penult voiceless 
onset and an ultima voiced onset, I will instead differentiate between penult obstruent 
onsets and final sonorant ones2 (for discussion on this, see Topintzi in prep.). This 
means that obstruents, but not sonorants, are treated as stress-attracting. This is placed 
within a more general schema presented below: 
 
(3) Moraic markedness constraints - general schema 

*µµµµ/x/y: No moras in a syllable constituent of the type x that includes a segment 
of the type y. 
where: x = Onset, Coda or Nucleus; y = Son, [+voi], [-voi] 

   
Roughly, with respect to margins, two situations occur; more sonorous codas tend to be 
moraic, while less sonorous codas tend to be non-moraic (cf. Kwakwala in Zec (1988)), 
so *µ/CODA/non-sonorous >> *µ/CODA/sonorous must universally hold. For onsets, I 
propose that the reverse ranking holds, i.e. *µ/ONS/sonorous >> *µ/ONS/non-sonorous. 
This may seem surprising given that under standard approaches high sonority and 
moraicity are related. However, I suggest that moraicity is related to sonority indirectly 
via well-formedness. Under this conception, the more well-formed a syllable constituent 
is, the more likely it is that it will be moraic. For codas and nuclei, more well-formed 
means more sonorous. Hence, moraic nuclei and codas will be the more sonorous ones. 
For onsets, on the contrary, more well-formed implies less sonorous, therefore moraic 
onsets should be those of low sonority. This is exactly the situation in both Pirahã and 
Arabela3.   
 
(4) i) Pirahã: *µ/ONS/Son >> *µ/ONS/[+voi] >> MORAIC >> *µ/ONS/[-voi] 

ii) Arabela: *µ/ONS/Son >> MORAIC >> *µ/ONS/[+voi] >> *µ/ONS/[-voi]4
 

 
MORAIC is the constraint that assigns moraicity to segments. As a result of the proposed 
ranking, in Pirahã, only voiceless obstruent onsets will be moraic, while in Arabela both 
voiced and voiceless obstruents will be moraic to the exclusion of sonorants. It becomes 
evident that all Arabela candidates we will need to consider from now on will include 
onsets with moraic obstruents and with non-moraic sonorants. This is illustrated in the 
following tableau, where (d) - with moraic obstruent onsets - is optimal, since it satisfies 
MORAIC more satisfactorily than its contenders, while avoiding a *µ/ONS/Son violation. 
 
(5) Arabela moraic markedness: *µµµµ/ONS/Son >> MORAIC >> *µµµµ/ONS/Obstr 
 

                                                
1 Due to space limitations, I cannot present detailed argumentation of why I argue for a moraic analysis 
instead of the more standard prominence based analyses such as de Lacy (2000), Hayes (1995) or Everett 
(1988). For details, see Topintzi (in prep.). In the mean time it suffices to mention that a weight-based 
account is more restrictive than a prominence-based one, given that weight is seen as a subtype of 
prominence. Notably, even if prominence can explain stress patterns, it fails to explain other weight-based 
phenomena that present onset effects, such as Word Minimality in Bella Coola, compensatory lengthening 
in Samothraki Greek and others (see Topintzi in prep. for extensive discussion). 
2 There is no underlying voicing distinction for obstruents. Voiceless segments are underlying, but present 
variants in the output (i.e. the voiced counterparts). It thus seems more reasonable to assume that voiced 
obstruents pattern along the voiceless ones to the exclusion of sonorants. In Payne and Rich (1988), one 
would expect voiced obstruents to pattern along sonorants instead. While I will assume the former 
situation, only empirical evidence - which is currently lacking - can resolve this dispute.  
3 Codas are not moraic in Arabela, so *µ/CODA/y >> MORAIC must hold. 
4 Henceforth, the cover constraint *µ/ONS/Obstr will be used for *µ/ONS/[+voi] and *µ/ONS/[-voi]. 
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  pohonu *µ/ONS/Son MORAIC *µ/ONS/Obstr 
 a. pµohµonµu *!  ** 
 b. pohonu  ***!  
 c. pohµonu  **! * 
� d. pµohµonu  * ** 

 
While this ranking tells us that /pohonu/ will have the (onset) moraification [pµohµonu], 
it does not tell us anything about how it is footed. This is the subject of the next section. 

3  STRESS ANALYSIS 

3.1  Normal pattern 

Given that only trochees occur and that rightmost accent consistently receives primary 
stress, we can safely argue that TROCHEE (i.e. feet have initial prominence) and ALIGN-
Hd-R (i.e. the head foot is rightmost in the prosodic word) are undominated and as such 
are no longer considered in what follows. Other prosodic constraints generally required 
in the Arabela stress system are: 
 
(6) PARSE-σ: Syllables are parsed by feet 
 FTBIN(MAX): Feet are maximally bisyllabic 

ALL-FT-R: Align-R (Ft, PrWd) 
        Align the right edge of a foot with the right edge of the PrWd 
 ALL-FT-L: Align-L (Ft, PrWd) 
        Align the left edge of a foot with the left edge of the PrWd 
 
Patterns like: (σ�σ)(σ�σ) or (σ�σ)(σ�σ)(σ�) [cf. (1)] reveal that no syllables are left 
unparsed, even if they are parsed into monosyllabic feet, thus PARSE-σ and FTBIN(MAX) 

must be high-ranking. Numerous ranking arguments are also established: i) PARSE-σ >> 
ALL-FT-R because (σ�σ)(σ�σ) is chosen over σσ(σ�σ), ii) ALL-FT-R >> ALL-FT-L since 
foot alignment is rightward as in (σ�σ)(σ�) and not leftward as in (σ�)(σ�σ) and iii) 
FTBIN(MAX) >> ALL-FT-R because (σ�σ)(σ�σ)(σ�) is selected instead of (σ�σσ)(σ�σ). We 
have thus established the following two rankings for Arabela: 
 
(7) a. Moraic markedness: *µ/ONS/Son >> MORAIC >> *µ/ONS/Obstr 

b. General prosodic pattern: PARSE-σ, FTBIN(MAX) >> ALL-FT-R >> ALL-FT-L  
 
Notice however that these make statements for different aspects of the language without 
any apparent relation between the two. I argue that the link between them is the 
constraint: 
 
(8) WSP (Weight-to-Stress Principle): Heavy syllables must be stressed  
  
Since syllables with moraic onsets are heavy (i.e. bimoraic CµVµ), they will be subject 
to the WSP whose satisfaction proves crucial in accounting for the stress shift 
candidates. 
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3.2  Stress shifted pattern 

Recall from section 2.1 that with the constraints introduced up to that point, it was 
impossible to choose a single footing for the output [pµohµonu]. WSP considerations 
alter this fact. 
 
(9) *µ/ONS/Son >> MORAIC, WSP >> *µ/ONS/Obstr5

 

  pohonu *µ/ONS/Son MORAIC WSP *µ/ONS/Obstr 
 a. (pµo�hµo)(nu�)  * *! * 
� b. (pµo�)(hµo�nu)  *  * 

 
Inclusion of the WSP is now unambiguously favouring the second candidate. Moreover, 
it helps determine the winning candidate in the stress shifted patterns. 
 
(10) ALL-FT-R, WSP >>ALL-FT-L 

   ALL-FT-R WSP ALL-FT-L 
  a. (no�wa)(�µì�µa)(no �) **** (4) * ******! (6) 
  b. (no�)(wa ��µi)(�µa �no) ******! (6) * **** (4) 
�  c. (no�wa)(�µì)(�µa �no) ***** (5)  ***** (5) 

 
The interaction of ALL-FT-R and WSP here proves crucial. Candidate (b), with leftward 
alignment, loses early on, so we are left with (a) - the normal pattern - and (c) - the 
stress shifted one. Had WSP been absent, (a) would wrongly win. But with WSP 
present, a balancing effect among the total violations of the two top-ranked constraints 
is created, so that (a) and (c) tie. Thus, the evaluation needs to move on to the next 
constraint. ALL-FT-L, albeit low-ranking, now favours (c) as it incurs fewer violations of 
alignment by having its final foot closer to the left edge. The general schema then 
proposed for stress shift is the following: 
 
(11)  Schema that generates the stress-shifted candidate [after mark cancellation] 

   ALL-FT-R WSP ALL-FT-L 
  a. regular stress (cf. 10a)  * *! 
�  b. stress shift (cf. 10c) *   

   
Through (7b), (9) and (10) we have generated the following grammar of Arabela stress: 
 
(12) Mini-grammar of Arabela - First attempt 

*µ/ONS/Son >>        MORAIC,  >> *µ/ONS/Obstr 
           WSP, 
 PARSE-σ, FTBIN(MAX) >>    ALL-FT-R  >> ALL-FT-L 

4  TESTING THE SYSTEM 

To ensure that the proposed grammar works, we need to test it against a few more cases. 
First, while stress shift applies in obstruent-penult and sonorant-ultima sequences (10), 
in the remaining cases, stress shift fails, therefore we need to consider all the other 
possible onset penult-final combinations and see whether the correct results obtain. This 
                                                
5 On the exact ranking between MORAIC and WSP and its slightly different predictions see Topintzi (in 
prep.)  
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is taken up in section 4.1. Next, we need to examine whether attestation of obstruents 
earlier than the penult or later in the word causes stress shift. Empirical facts indicate 
that this does not occur. It remains to be seen whether our grammar makes the same 
prediction. This is explored in section 4.2. 

4.1  Obstruent-sonorant combinations in penult-ultima onsets 

The following combinations are conceivable: 
 
 (13)  Penult Ultima Example Result 
 a. Sonorant Sonorant hu�waha�niya � no shift to penult  
 b. Sonorant  Obstruent sa �kama �naha� no shift to penult  
 c. Obstruent Obstruent ko�kota�ka no shift to penult  
 d. Obstruent Sonorant no�wa�ì�a �no shift to penult  
 
We have already examined (13d), so we only need to consider the remaining cases. We 
will see that the right results, i.e. no stress shift, are generated. More concretely, when 
the penult-ultima sequence is sonorant-sonorant (cf. (14)), hypothetical stress shift (b) 
causes an extra violation of ALL-FT-R without any gain in terms of the WSP simply 
because sonorant onsets have no moraicity, thus all reasonable contenders - including 
those that lack stress shift - vacuously satisfy it. Consequently, stress shift is gratuitous, 
so the rhythmic pattern (a) is selected. 
 
(14)  sonorant - sonorant --- no shift 

ALL-FT-R, WSP >> ALL-FT-L 
   ALL-FT-R WSP ALL-FT-L 
�  a. (hu�wa)(ha �ni)(ya �)   **** (4)    ****** (6) 
  b. (hu�wa)(ha �)(ni�ya)   *****! (5)    ***** (5) 

 
In a sonorant-obstruent sequence (cf. (15)), stress already docks on the final syllable as 
in the rhythmic pattern (a), so the WSP is already satisfied without any shift (b). 
 
(15) sonorant - obstruent --- no shift 

ALL-FT-R, WSP >> ALL-FT-L 
   ALL-FT-R WSP ALL-FT-L 
�  a. (sa �ka)(ma�na)(ha�) **** (4) * ****** (6) 
  b. (sa �ka)(ma�)(na �ha) ***** (5) *!* ***** (5) 

 
Finally, in obstruent-obstruent sequences (cf. (16)), optimal satisfaction of WSP requires 
stressing as many syllables with obstruent onsets as possible. But as this entails a fatal 
violation of ALL-FT-R, the normal rhythmic pattern is once more preferred. 
 
(16)  obstruent - obstruent --- no shift  
 ALL-FT-R, WSP >> ALL-FT-L 

   ALL-FT-R WSP ALL-FT-L 
�  a. (ko�ko)(ta �ka) ** (2) **  ** (2) 
  b. (ko�)(ko�)(ta �)(ka �) *****!* (6)  ****** (6) 
  c. (ko�ko)(ta �)(ka �) *** (3) * *****! (5) 
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The reader may have noticed that the example in (16) is of an even-syllable word, but 
this is due to the lack of an odd-syllable example. Despite this apparent deficiency, (16) 
is actually a very informative example as it not only highlights that again no stress shift 
occurs, but it also serves as a smooth transition to the next section. 

4.2  Absence of stress shift with obstruents in other positions in the word 

The previous examples showed that stress shift occurs only when the penultimate onset 
is an obstruent and the ultima one is a sonorant. (16) moreover indicates that stress shift 
is not caused by obstruents in other positions either. In particular, (16b) presents a 
candidate that stresses all syllables with obstruent onsets, thus satisfying the WSP 
perfectly. Such stress shift however proves fatal in terms of alignment. This increase in 
the number of feet (four in (16b) versus only two in (16a)) leads to the dramatic 
multiplication of ALL-FT-R violations. A similar result obtains if we consider the next 
example, repeated from above, but enriched with more candidates. 
 
(17) sonorant - obstruent --- no leftward shift early in the word 

ALL-FT-R, WSP >> ALL-FT-L 
   ALL-FT-R WSP ALL-FT-L 
�  a. (sa �ka)(ma�na)(ha �) **** (4) * ****** (6) 
  b. (sa �)(ka �)(ma �na)(ha �) ******!** (8)  ******* (7) 
  c. (sa �)(ka �ma)(na�ha) ******! (6) * **** (4) 
  d. (sa �)(ka �ma)(na�)(ha �) ******!* (7)  ******** (8) 

 
(b) through (d) present leftward stress shift so that all (or almost all) syllables with 
obstruent onsets are stressed. As a consequence, additional feet are created, leading to 
extra violations of ALL-FT-R, which are too numerous to be compensated for by the 
better satisfaction of the WSP. Candidate (a) is correctly proclaimed as the winner. The 
same can be shown for rightward shift. 
 
(18) sonorant - obstruent ---- no rightward stress shift [hypothetical: kokonaka] 
 ALL-FT-R, WSP >> ALL-FT-L 

   ALL-FT-R WSP ALL-FT-L 
�  a. (ko�ko)(na �ka) ** (2) **  ** (2) 
  b. (ko�)(ko�na)(ka �) **** (4)  ****! (4) 
  c. (ko�ko)(na �)(ka �) *** (3) * *****! (5) 

  
Once more, candidates (b) and (c) - with rightward stress shift - fare better than (a) in 
terms of WSP, but present extra violations of ALL-FT-R. Interestingly, the total number 
of violations of all candidates is the same, so the evaluation moves to ALL-FT-L, which 
designates (a) as the winner, since it produces only two violations of left-alignment.   
 We have thus shown that the proposed grammar in (12) yields the correct results 
for the full range of the data. The final section below explores the significance of the 
ranking imposed for ALL-FT-R and WSP and shows how this is crucial to the correct 
generation of the patterns. 
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5  ON THE IMPORTANCE OF EQUAL RANKING 

Throughout this paper, I have located ALL-FT-R and WSP next to one another. This 
should not be interpreted however as an undetermined ranking. Had this been the case, 
then any ranking ALL-FT-R >> WSP or WSP >> ALL-FT-R should yield the correct 
results. I will show why this is wrong and instead argue that it is crucial that both 
constraints are equally-ranked [represented by = and a wavy line in tableaux), that is, 
located in the same position and simultaneously evaluated. Let us first examine some 
relevant candidates in (19) - repeated from (10). While WSP >> ALL-FT-R produces the 
right result, the opposite ranking is catastrophic (19i). The solution lies in locating both 
of ALL-FT-R and WSP in the same ranking position, as in (19ii).  
 
(19) i) ALL-FT-R >> WSP >> ALL-FT-L ---- wrong winner 

   ALL-FT-R WSP ALL-FT-L 
�  a. (no�wa)(�ì�a)(no�) **** (4) * ****** (6) 
�  b. (no�wa)(�ì)(�a �no) *****! (5)  ***** (5) 

 
ii) equal ranking: ALL-FT-R = WSP >>ALL-FT-L ---- correct winner 
   ALL-FT-R WSP ALL-FT-L 
  a. (no�wa)(�ì�a)(no�) **** (4) * ******! (6) 
�  b. (no�wa)(�ì)(�a �no) ***** (5)  ***** (5) 

 
The same can be shown for WSP >> ALL-FT-R. While ALL-FT-R >> WSP works, the 
reverse does not hold. Once more, equal ranking offers a solution by permitting the 
simultaneous computation of WSP and ALL-FT-R violations. The corresponding 
candidates then tie, so the evaluation moves on to ALL-FT-L which resolves the situation 
in favour of the attested output. 
 
(20) i) WSP >> ALL-FT-R >> ALL-FT-L ---- wrong winner 

   WSP ALL-FT-R ALL-FT-L 
�  a. (ko�ko)(na �ka) **!  ** (2) ** (2) 
�  b. (ko�)(ko�na)(ka �)  **** (4) **** (4) 

 
 ii) equal ranking: ALL-FT-R = WSP >> ALL-FT-L ---- correct winner 

   ALL-FT-R WSP ALL-FT-L 
�  a. (ko�ko)(na �ka) ** (2) **  ** (2) 
  b. (ko�)(ko�na)(ka �) **** (4)  ****! (4) 

 
I conclude that this property of rankings must be recognized (cf. Crowhurst and Michael 
2005 on a similar conclusion in Nanti) and depicted differently from the comma used 
for cases of undetermined ranking. Thus, the updated ranking of WSP, ALL-FT-R is: 
 
(21)  EQUAL RANKING: WSP = ALL-FT-R >> ALL-FT-L 

6  SUMMARY AND CONCLUSION 

In this paper, I offer a novel account of the rhythmic and exceptional stress patterns of 
Arabela. I have argued that Arabela obstruent onsets are moraic, whereas sonorant ones 
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are not. Only the former contribute to syllable weight. Stress shift occurs when the 
penult has an obstruent onset and the ultima a sonorant one, because only there can the 
right foot-alignment constraint and the WSP tie and pass the decision to low ranked 
ALL-FT-L. Having discussed the importance of equal ranking, we arrive at the following 
stress grammar for Arabela: 
 
(22) Mini-grammar of Arabela - Final attempt 
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*µ/CODA/y, *µ/ONS/Son 

MORAIC 

        WSP = ALL-FT-R 

PARSE-σ, FTBIN(MAX) 

   *µ/ONS/[Obstr],  ALL-FT-L 


