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Abstract
In this paper, I examine the main strategies that are employed in Ga (Ga-Dangme, Kwa language) when repairing illicit Akan (Tano Central, Kwa language) source word-initial vowels [æ, ɔ, ɛ] in the process of adapting these vowels. These identified repair strategies are featural change, vowel replacement and deletion. I show that the deletion process is the commonest repair strategy among the three. I therefore conclude based on this observation that for the repair of any illicit word-initial vowel from Akan, the default strategy in Ga is to delete the source vowel, otherwise, a feature of it is altered or it is replaced with another vocalic segment. This conclusion is in contrast with a common cross-linguistic observation that epenthesis, rather than deletion, is the most frequent repair strategy in loanword adaptations (cf. Paradis 1996; Uffmman 2001, 2002, among others). In formalizing these repair strategies, I adopt the Optimality Theory framework (after Prince & Smolensky 1993/2002).
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1. Introduction
The loanword phenomenon has been well studied over the years across many natural languages especially in the field of phonology. Through these studies, several phonological phenomena have been discovered and linguistic theories made. In the process of the adaptations, the source or donor language usually comes with it some structures that deviate from those in the target or the recipient language (L1). These deviant structures would then require repairs. The L1 speakers usually employ several strategies to repair those illicit structures. The repair strategies are often with recourse to the L1 phonology. It has been observed that two main repair strategies commonly employed across languages in loanword adaptations are insertion and deletion (cf. Paradis, 1988, 1996; Alber & Plag, 1999; Plag & Uffmann, 2000; Uffmann, 2001, 2004; among others). 
Many a time the discussions of the loanword phenomenon among indigenous Ghanaian languages seem to concentrate on interactions between two unrelated language phyla, that is, between a foreign language and an indigenous Ghanaian language, with very little attention paid to the interactions between languages within a family. In the present paper, I discuss the adaptations of segments between two sister Kwa languages, the source Akan (Kwa, Tano Central) and the target Ga (Kwa, Ga-Dangme). The discussions focus on only the adaptations of Akan source word-initial vowels [æ, ɛ, ɔ] in Ga. It will be seen that though two of the three source initial vowels i.e. [ɛ, ɔ], are present in Ga, they are adapted due to the fact that their distribution in the language is restricted to non-initial positions.
In this paper, I critically examine the phonological strategies that are employed by Ga speakers when adapting illicit word-initial vowels from Akan. I show that three main strategies, namely featural change, vowel replacement, and deletion are observed in the adaptation process. Among these three strategies, it will be seen that deletion is the commonest to apply when repairing all the three vowels. This, we will conclude, is the default repair strategy employed by Ga speakers when repairing illicit word-initial vowels of Akan source, a pattern that is in contrast with what has been observed across languages. I formalize each of the repair strategies within the generative phonological theory; Optimality Theory (henceforth, OT) after Prince & Smolensky (1993/2002) and McCarthy & Prince (1993). 
The rest of the paper is organized as follows: Section 2 presents the background information on the source language, which is Akan and Ga, the target language. These information will include the language classifications and the vowel systems of the two languages. I discuss the strategies that Ga speakers employ in the adaptations of some Akan source word-initial vowels that are not permitted at the same position in Ga in section 3. I formalize each of the repair strategies within the OT framework in the same section. Conclusions to the discussions in the paper are drawn in section 4.

2. Background information on Akan & Ga
This section briefly presents some relevant information about the language group and the phonological systems of both Akan and Ga.

2.1. Brief overview of Akan
Akan is a member of the Kwa (Tano Central) subgroup of the Niger-Congo language family spoken mainly in Ghana and some parts of Côte d`Ivoire both in West Africa. The language is arguably the most widely used language[footnoteRef:1] presently in Ghana in as many as six out of the present ten administrative regions in Ghana. These regions include Ashanti, Brong Ahafo, Central, Eastern, Western and small part of Volta. Akan has about ten distinctive dialects spoken across these regions (cf. Simons & Fennig 2017). Out of these, three dialects have received literary status in Ghana and are thus classified as ‘major’. These so-called major dialects are Akuapem, Asante, and Fante. The first two major dialects together form the Twi group. This paper focuses only on examples of Twi words borrowed in Ga.  [1:  It is estimated that currently, Akan has over nine million speakers, which comprises about eight million L1 speakers and approximately one million L2 (second language) speakers in Ghana alone (cf. Simons & Fennig 2017). 
] 


2.1.1. Akan vowel system	
Akan phonologists have not yet agreed on the actual numbers of vowels that constitute the vocalic inventory of Akan. It is generally accepted that Akan has nine phonemic vowels: /i, ɪ, e, ɛ, u, ʊ, o, ɔ, a/.  The status of [æ], which is supposed to be the tenth vowel, however, is still being debated in the literature. While majority of the authors such as Dolphyne (1988/2006), Manyah (2003), Boadi (2009), among others exclude this vowel from the oral phonemic vowel inventory of Akan, others, including Dolphyne (1967), Stewart (1967), Abakah (2002, 2004, 2005, 2013) include it. The earlier assumptions had been that the Twi dialects, on the one hand, operate a ten-vowel system, while the Fante dialect, on the other hand, has nine phonemic vowels in its inventory. However, Abakah (2002) provides evidence in support of its contrastiveness in some sub-dialects (particularly Boka) of the Fante dialect. There are also six nasal phonemic vowels in Akan as follows: /ũ, ʊ̃, ĩ, ɪ̃, ã, æ̃/. In the following examples, I categorize the ten oral vowels based on their tongue height.
(1). Tongue height classification of Akan oral vowels
High:       i, ɪ, u, ʊ
Mid:   	    e, ɛ, o, ɔ
Low:        æ, a

2.1.2. Word-initial vowels in Akan
Out of the ten vowels in Akan, the six non-high (i.e. mid and low) ones can occur at the initial position of a word. These word-initial vowels usually harmonize with the stem-initial vocalism in terms of their Advanced Tongue Root (ATR) values. In (2) below I provide examples for illustrations.
(2). Word-initial and stem-internal vowels harmony
i. ɔdasani ‘human being’	vs. odunsini 	‘herbalist’
ii. ɛwʊɔ 	   ‘honey’		vs. etuo 	‘gun’
iii. abaa      ‘stick,can’		vs. ӕkutuo 	‘orange’
These word-initial vowels in the examples above function as nominal prefixes in Akan.

2.2. Overview of Ga 
Ga is a member of the Niger-Congo (Kwa) family of languages. It is one of the only two languages that belong to the Ga-Dangme sub-group. The language is spoken mainly in the Greater Accra Region of Ghana. Though the language does not have dialects, according to Dakubu (2002) citing Kotei (1969) and (Mante 1971), there are variations in the pronunciations of some Ga words among speakers. Ga has a population of about seven hundred and fifty thousand L1 speakers according to Simons & Fennig’s (2017).

2.2.1. Ga vowel system
 
Ga, just like Dangme, has seven oral vowels /i, u, o, ɔ, e, ɛ, a/ and five nasal vowels /ũ, ĩ, ɔ͂, ɛ͂, ã/ in its vocalic inventory (cf. Dakubu 2002, 2009; among other). According to Dakubu (2002), though Ga vowels can be distinguished based on ATR, thus classifying the seven oral vowels into [+ATR] i, u, o, e; and [-ATR] ɛ, ɔ, a, “…there is no vowel harmony based on this [ATR] feature, as there is in Akan” (2002:52). 

2.2.2. Word-initial vowels in Ga
Ga usually permits only three vowels to occur at the initial position of a word. These three vowels are /o, a, e/. And among these three vowels, it is observed that /e/ is the least frequent in terms of occurrence at that position. I provide few examples of Ga native words with the three vowels at the initial position in (3) below.

(3). Vowel-initial words in Ga (from Dakubu 2009).
  	Word 		Gloss
i. àbl̀á		falsehood, lying
ii. àk͡pɛ́		dolphinfish
iii. ék͡pák͡pá	goodness, hospitality
iv. éwl̀ù 		large object
v. òdà		a large lizard
vi. òká		cattle egret
In addition to the above, the vocalic segments /ɛ/ and /ɔ/ can be found at word-initial position in Ga, but only in very limited cases. While the former occurs at the initial position of very few words including exclamations and loaned word particularly from English, the latter is even limited to fewer native words; only three in Dakubu’s (2009) dictionary. In section three of the present paper, it will be seen that this limited distribution of these vowels in native words metamorphoses into a complete ban in loaned words from Akan. It is worth pointing out that aside from the two vowels, /e/ too is also not permitted word-initially in words borrowed from Akan.

2.3. Theoretical framework
The formalization of the discussions of the three phonological strategies; featural change, vowel replacement and deletion employed in the adaptations of the illicit Akan source word-initial vowels by Ga speakers will be done within the generative phonological tool; the OT (cf. Prince & Smolensky 1993/2002; McCarthy & Prince 1993; McCarthy 2002). The OT is a theory that is grounded certain assumptions that linguistic grammar is embodied in an infinite universal set of violable constraints. The basic concepts of OT, according Kager (1999), are that markedness was built into grammars in the form of universal output constraints. These constraints state directly what the marked and unmarked patterns are. The constraints, as Kager (1999: xi) puts it, “… directly encode markedness statements and principles enforcing the preservation of contrasts”. The constraints are organised in a hierarchical order, and they are ranked; a particular ranking defines a particular grammar (cf. Kager 1999). Therefore, it is assumed that every language has its unique set of ranking since there are no two languages that are the same. That is, for example, in OT, language A may differ from language B due to the simple reason of the variations in the rankings of the ‘same’ set of constraints in the two languages. The best output (possibility) of a grammar is the one that incurs the least costly violation of constraints, which are in hierarchical order. When two constraints disagree in their assessment of competing candidates, the constraint that is ranked higher is the one that takes precedence” (McCarthy 2003: 211). So, though the optimal candidate or the most harmonic candidate can violate constraint(s), it must, as a matter of necessity, avoid violating higher-ranked constraints, which violation is fatal. 
The two main types of constraints are the faithfulness constraints and the markedness constraints. Sometimes an output form may be required to map onto an input form in terms of structure and form (faithfulness constraints), while some other times the grammar would enforce some structural changes in an output form in a way so that certain well-formedness requirements would be met (markedness constraint). Constraints from these two types are in constant conflict to ensure one of the several possibilities, which are termed candidates, emerge as the optimal or the most harmonic form. These optimal forms, “… reflect resolutions of conflicts between competing demands or constraints” (Kager, 1999, p. xi).  In the present paper, constraints from the two types are employed for the analysis of the main phonological strategies that are employed when adapting illicit word-initial vowels from Akan into Ga.

3. Adaptations of Akan source initial vowels
According to Dakubu (2002), vowels that can occur word-initially in Ga are restricted to only three, namely /a, o, e/, the rest of the vowels are not permitted at the initial position of a word. With this background knowledge of the Ga phonology with respect to the distribution of vowels at the word-initial position, we will see how Akan source word-initial vowels [ɛ, ], æ] that fall outside these three are adapted in Ga. 

3.1. Adaptations of source word-initial [æ] in Ga
The Akan source low [+ATR] vowel [æ] is not permitted at all in any position in Ga. This illicit vowel, therefore, has to be repaired when being borrowed into Ga. Ga speakers employ two major strategies in repairing this illicit vowel at the initial position of the word, namely featural change and deletion. I begin the discussions with the employment of featural change as the repair strategy. By featural change as used in the present paper I simply refer to the phonological process or rule in which an alteration occurs in the value of only one feature in the source segment in the adaptation process. As a practice in the present paper, I have put both the source and the target vowels for discussions in italics.
 (4).        Akan          	Ga             		Gloss
i. æ̀bùsᶣìá      	àbùsũ̀ã́              	family; the nuclear family
ii. æ̀hũḿ      	àhũḿ, àhũŋ́       	wind, storm, gale 
iii. æ̀dìfùdɪ́	àdùfùdé		greed, greediness, avarice
iv. æ̀ʥã́ń		àgã̀ĩ́			arrow
v. æ̀wúɲã́dɪ́	àhṹɲã́dé		auction, sale by auction
From the examples in (4), it can be observed that the source illicit word-initial [æ], which is specified for [+low, +ATR], is adapted with another low vowel, but with the tongue root feature altered to [-ATR] in Ga. This adaptation is largely faithful to the source segment with the only difference coming in the change in the value for the feature [ATR]. This adaptation strategy can be straightforwardly accounted for within the OT. 
To account for the adaptation through featural change, we will require a constraint that will demand correspondents in both the input and the output vowels in terms of height. This requirement is necessitated by the fact that as was observed in (4), the target segment preserves the height of the source vowel. This faithfulness constraint is IDENT-IO(low), and it is defined as follow: 

(5). IDENT-IO(low):		Correspondents in input and output have identical 
value for the feature [low].	

IDENT-IO(low) has to be highly-ranked so that it will penalize any output form that alters the height of the input word-initial vowel. This constraint has to interact with a markedness constraint that bans the illicit input word-initial vowel from the output. Even though we are discussing the adaptations of the Akan source vowel [æ] at the word-initial position, as we have already mentioned, this vowel is not at all present in Ga. Therefore, irrespective of the position in which it occurs, it will always not be permitted in the language. So for now it is our assumption that specifying the position in the word in which the occurrence of [æ] is banned in the formulation of the constraint will not be necessary. This well-formedness constraint is therefore formulated as *[+low, +ATR], and it is defined as follows in (6):
(6). *[+low, +ATR]:	A vocalic segment specified for [+low, +ATR] is prohibited.

Just like IDENT-IO(low), a high-ranking *[+low, +ATR] will severely penalize any output form that faithfully preserves the values for the height and ATR of the input segment. This constraint has to dominate any faithfulness constraint which will demand correspondents between the input and the output forms in terms of [ATR] since satisfying it will require one of the two responses by a candidate; that is, either it neutralizes either of the two composite features or it completely deletes the input segment. 
The last constraint we will need to begin our tableau analysis is another faithfulness constraint which will ensure correspondents in [ATR] value. This constraint, IDENT-IO(ATR) is defined as follows: 

(7). IDENT-IO(ATR):		Correspondents in input and output have identical 
value for the feature [ATR].
From the data in (4), it was observed that the target word-initial vowel differ from the source vowel only in terms of their [ATR] value. The implication for this, therefore, is that IDENT-IO(ATR) has to be dominated by both IDENT-IO(low) and *[+low,+ATR] so that avoiding the prohibited [æ] and maintaining the input [+low] will be a priority than preserving the input [ATR] value. Now with these three constraints, we can formalize the featural change as a repair strategy as follows in Tableau 1.
Tableau 1: Adaptation of word-initial [æ] with [a] in Ga 
	/ æ̀hũḿ /
‘wind, storm’
	IDENT-IO(low)
	*[+low, +ATR]
	IDENT-IO(ATR)

	a.	[æ̀hũḿ]
	
	*!
	

	b.	[àhũḿ]
	
	
	*

	c.	[òhũḿ]
	*!
	
	

	d.     [èhũḿ]
	*!
	
	


Constraint ranking: IDENT-IO(low), *[+low,+ATR] » IDENT-IO(ATR)
From Tableau 1, we observe the different strategies each candidate employs in adapting the illicit input word-initial [æ]. Candidate (c) and candidate (d) avoid preserving the illicit input word-initial by neutralizing the height in order to satisfy a highly-ranked *[+low,+ATR]. However, by so doing, both candidates fatally violate another highly-ranked IDENT-IO(low) for adapting an input low vowel with mid vowels [o] and [e] respectively. Candidate (a), on the other hand, preserves a perfect correspondence with the input segment [æ]. However, by preserving the prohibited vocalic segment, it fatally violates the crucially-ranked constraints against [æ]. Candidate (b) emerges as the optimal output form due to the relatively low ranking of the constraints it violates; IDENT-IO(ATR). In other words, by adapting the input [æ] with [a], it satisfies the two high-ranking constraints; IDENT-IO(low) and *[+low,+ATR] at the least expense of violating a lower-ranked IDENT-IO(ATR).
The repair strategy discussed in (4) is only one of the two strategies by which a source illicit word-initial [æ] can be repaired by Ga speakers. There is another strategy which can also be employed in this regard and it is through completely dropping the illicit vowel. In the following examples, I illustrate this adaptation strategy.

(8).        Akan          	Ga             		Gloss
i. æ̀bùàdá    	búádá, bùádá  		fasting
ii. æ̀ʥɥíní/é 	ʤʷíné, ʤʷúné 	a collection of trinkets
iii. æ̀ʥã́ŋ́		gã̀ĩ́, gã̀nĩ́, gɛ̃̀ĩ́		bow; porcupine quill
iv. æ̀ʤìnã́		ʤìná			consideration, thought, discussion
v. æ̀tùm̀pã́ŋ́	tũ̀m̀pã́nĩ́		a large kind of drum; 
From (8) above, it is observable that Ga speakers, in addition to adapting the illicit source word-initial [æ] with [a] have another option of completely deleting the illicit vowel. It is worth emphasizing that maintaining the initial low vowel in the examples in (8), as was observed to be strategy in the previous discussion, would not have fallen foul to the phonotactics of the language. What Ga speakers seem to do is rather to decide between two repair options, that is, whether to maintain the source vowel with [a] as seen in (4) or to delete it. From the data gathered for the present study, it was observed that more often than not, adapting by a change in feature value of the source vowel as a strategy is preferred to completely deleting the illicit vowel at the initial position.
In formalizing the discussion in (8), the implications for this variation in repair strategy is that there can be two OT analyses for the adaptations of illicit source word-initial [æ]; one for featural change (as seen in Tableau 1), and another for the deletion. For the latter analysis, IDENT-IO has to outrank the anti-deletion constraint yet to be introduced, MAX. MAX will penalize output forms that delete the illicit input word-initial vowel. This constraint has to rank low so that violating it will not be fatal to the optimal output form that employs deletion as a repair strategy. MAX-IO is defined as follows:

(9). MAX-IO:		Every segment of the input has a correspondent in the output.

Aside from MAX-IO, we would need a constraint that will generally ban any vocalic segment in word-initial position of words in Ga. This position-sensitive constraint is *VOns, and it is defined as follows:

(10). *VOns: 		A vocalic segment is prohibited in an onset position.
*VOns has to outrank the constraint that generally bans the deletion of vocalic segments in any position of the word. But it, in turn, has to be dominated by the *[+low,+ATR] and IDENT-IO(low) due to the fact that it is more offensive to either preserve the illicit vowel [æ] or not to preserve the vowel height in the output. With these two additional constraints, I present the formal account in Tableau 2 as follows.
Tableau 2: Deletion of illicit source word-initial [æ] in Ga 
	/ æ̀bùàdá /
‘wind, storm’
	*[+low, +ATR]
	IDENT-IO(low)
	
*VOns
	MAX-IO 

	a.	[æ̀bùàdá]
	*!
	
	*
	

	b.	[àbùàdá]
	
	
	*!
	

	c.  [bùàdá]
	
	
	
	*

	d.     [òbùàdá]
	
	*!
	*
	


Constraint ranking: *[+low,+ATR], IDENT-IO(low) »*VOns » MAX-IO.
With the focus of the analysis of this tableau on elision of the illicit initial vowel, candidate (a), which preserves this vowel, and candidate (d) that adapts the illicit vowel with the permissible [o] are ruled out of the competition due to their fatal violations of the two highly-ranked *[+low,+ATR] and IDENT-IO(low) respectively. Both candidates additionally violate the crucially-ranked constraint against initial vocalic segment, *VOns. For candidate (b), though it adapts the illicit initial vowel with the permissible [a], it also violates the crucially-ranked *VOns just as both candidates (a) and (d) do. For employing deletion as the adaptation strategy, candidate (c) becomes the only output form that violates the anti-deletion constraint; MAX-IO. Candidate (c), however, emerges the optimal output form due to the low ranking of the MAX-IO.
Another illicit Akan source word-initial vowel that is adapted in Ga is []]. As has been explained above, the Ga phonology does not allow []] in the initial position of words. In the following examples, we will see how Akan source words that have this illicit vowel in the initial position are adapted in Ga.
 
3.2. Adaptations of source word-initial [ɔ] in Ga
In adapting illicit Akan source word-initial [ɔ], three repair strategies are employed by Ga speakers. In this subsection, I discussed each of these repair strategies. I begin with featural change as a repair strategy.
(11).    	   Akan             	Ga             		Gloss
i. ɔ̀br̀áfʊ́       		òbl̀áfó           		executioner
ii. ɔ̀dɪ́ꜝɕɪ́			òdéhè, òdéè		noble, free born person
iii. ɔ̀fr̀ɔ̀tɪ́			òfl̀ótè			a kind of antelope
iv. ɔ̀há			òhá			hundred
v. ɔ̀kɔ́rɪ́			òkɔ̀lè			eagle
From the examples in (11), it can be observed that the illicit source word-initial []] is repaired through adapting it with [o]. From hindsight, one can conclude that the adaptation process is a straightforward phonological process of changing a single feature value of the source vocalism in the target vowel through featural change. That is, Ga speakers alter the source ATR value from [-ATR] to [+ATR] in the target vowel while all the other feature values of the illicit source vowel remain in situ. This adaptation strategy is similar to the one analyzed in Tableau 1 above where the speakers had to change the [ATR] value from [+ATR] in the source to [-ATR] in the target vowel. 
To formalize this adaptation strategy, we need to reformulate the position-sensitive constraint used for a similar featural change analysis to include other vocalic segments prohibited in the same position in Ga. This position-sensitve constraint is reformulated after Kenstowicz (1996) and de Lacy (2001) as follows: 

(12). *σ1/ɔ,ɛ,æ: 	Segments [ɔ], [ɛ], [æ] are prohibited at the initial syllable of a word.
By its nature, *σ1/ɔ,ɛ,æ subsumes individual constraints on each of the three illicit word-initial vowels in Ga. That is, it conflates all the possible three constraints into one. It has to dominate *VOns, the constraint that generally bans all vowels at word-initial position in the sense that, such an indiscriminate ban is not supported by the facts of the Ga phonotactics, which allows other vowels at the initial position.
Tableau 3: Adaptation of word-initial [ɛ] with [o] in Ga 
	/ ɔ̀há /
‘hundred’
	*σ1/ɔ,ɛ,æ
	IDENT-IO 
(-high,-low)
	
IDENT-IO 
(ATR) 

	a.	[ɔ̀há]
	*!
	
	

	b.  [òhá]
	
	
	*

	c.     [ɛ̀há]
	*!
	
	

	d.     [àhá]
	
	*!
	


Constraint ranking: *σ1/ɔ,ɛ,æ, IDENT-IO(-high,-low) » IDENT-IO(ATR).
From Tableau 3, for candidate (a) to preserve the prohibited input word-initial vowel, it incurs fatal violation mark for the highly-ranked position-sensitive constraint, *σ1/ɔ,ɛ,æ. Similarly, for candidate (c) to adapt the input mid vowel [ɔ] with another banned mid vowel in the word-initial position [ɛ], it too fatally violates the same constraint in this tableau. Candidate (d), on the other hand, replaces the illicit input word-initial vowel with a licit one in Ga, which is [a]. By so doing, it satisfies the position-sensitive constraint, but at a fatal cost. For adapting an input mid vowel with a low vowel, it fatally violates a highly-ranked IDENT-IO(-high,-low). Candidate (b) emerges as the optimal candidate this tableau for minimally violating the low ranking constraint that demands identity between the input and the output in terms of [ATR] value.
Aside from Ga speakers adapting []] with [o], there are two more strategies they employ in the adaptation process. These strategies are deletion and vowel replacement. In the following examples, I provide illustrations for the adaptation processes.

(13).    	   Akan             Ga             		Gloss
i. ɔ̀kŕá           	kŕá, kĺá		soul
ii. ɔ̀kʷàsɪ̀á	kʷàʃìá			stupid person
iii. ɔ̀sɛ́ŋ́		sɛ̃́ŋ́			pot
iv. ɔ̀mã́ŋ́		mã̀ŋ̀			town, country, state 
v. ɔ̀kʊ̀bɔ́ꜝfʊ́	kòbɔ́fò			vagrant 
It can be seen from the examples above in (13) that the illicit source word-initial [ɔ] has no correspondent vowel in Ga; it has undergone deletion process. Just as was explained for the earlier cases in (8), there are no hard and fast rules that prevent these examples from being realized with any of the vowels permitted word-initially in Ga. The deletion strategy here, therefore, is an option for the adaptation by Ga speakers. 
 To provide a formal of the deletion strategy, I employ the set of constraints and ranking I used in formalizing a similar deletion pattern in Tableau 2. However, I replace two of the constraints used in that analysis as follows: *[+low,+ATR] with *σ1/ɔ,ɛ,æ, and IDENT-IO(low) with IDENT-IO(-high,-low).  

Tableau 4: Deletion of word-initial [ɛ] in Ga 
	/ ɔ̀kŕá /
‘soul’
	*σ1/ɔ,ɛ,æ
	IDENT-IO 
(-high,-low)
	
*VOns
	MAX-IO 

	a.	[ɔ̀kŕá]
	*!
	
	*
	

	b.	[òkŕá]
	
	
	*!
	

	c.  [kŕá]
	
	
	
	*

	d.     [àkŕá]
	
	*!
	*
	


Constraint ranking: *σ1/ɔ,ɛ,æ, IDENT-IO(-high,-low) »*VOns» MAX-IO.
From Tableau 4 above, candidate (a), which faithfully preserves the input illicit word-initial vowel, is severely penalized due to the high ranking of *σ1/ɔ,ɛ,æ. By having an initial vowel, the candidate also violates *VOns. Candidate (d), though it repairs the illicit initial vowel by adapting it with a licit one; [a], it fatally violates another highly-ranked constraint IDENT-IO(-high, -low) for adapting a mid vowel with a low one. Just like candidate (a), it incurs additional violation mark for *VOns for having a vowel in initial position. Candidate (b) also violates the same constraint, albeit the only violation mark it incurs. It loses out on the race for the optimality to candidate (c), which employs deletion of the illicit onset vowel due to the fact that *VOns is the deciding constraint in the present tableau. Candidate (c) satisfying *VOns at the expense of the lowly-ranked MAX-IO makes it the most harmonic output form.
In the following examples we consider the third strategy by which Ga speakers repair the illicit word-initial []] when adapting Akan source words. This is done through employing vowel replacement as a repair strategy. I exemplify this process in (14). Before the exemplification, it is imperative we know how vowel replacement is defined in the present paper. We have already defined featural change to include any alteration involving only one feature value of a vowel. Vowel replacement, on the other hand, refers to any alterations in feature involving more than one feature and one feature value.
   
(14).    	   Akan             	Ga             		Gloss
i. ɔ̀bʊ̀ǹsã́ḿ    		àbòǹsáḿ, àbòǹsáŋ́ 	devil
ii. ɔ̀dàbáŋ́      		àdàbáŋ́                     	door/iron bar
iii. ɔ̀fã́               		àfã́                           part, half, piece
iv. ɔ̀hàǹtáŋ̀		àháńtà			a large tree
v. ɔ̀nʊ̃̀kʷáfʊ́		ànɔ̃̀kʷaꜝ́fó		a truthful person
From (14), it is observable that Ga speakers adapt the illicit source word-initial [ɔ] by replacing it with a vowel which is permitted at the initial position of words; [a]. This is a third strategy we have observed apply in the adaptations process in Ga in addition to featural change and deletion. This repair strategy looks more phonotactic than phonological since phonologically the source word-initial vocalism and the target vowel share less in common than they differ in. And [a] being one of the few vowels permitted in that position, it is postulated that Ga speakers choose to replace the illicit source word-initial with it. This adaptation strategy can be formalized within the OT framework as follows.
In formalizing vowel replacement as a repair strategy, we employ some of the constraints already used in the previous analyses. With [a] being the only [-ATR] vocalic segment permitted word-initially in Ga, we will need the constraint to ensure that correspondent input and output vowels share this feature. This constraint is IDENT-IO(ATR). IDENT-IO(ATR) has to dominate another faithfulness constraint IDENT-IO(-high, -low) so that the candidate that adapts an input mid vowel with a low vowel will satisfy it and rather minimally violate that latter. Again, since deletion is not the repair strategy in the present analysis, MAX-IO has to be promoted from its position in the previous analyses up in the hierarchy so that a candidate that employs deletion as a strategy will be severely penalized. The position-sensitive *σ1/ɔ,ɛ,æ will still be undominated in the present analysis. The constraints are ranked in Tableau 5 as follows.

Tableau 5: Adaptation of illicit source word-initial []] with [a] in Ga 
	/ ɔ̀dàbáŋ́ /
‘	door/iron bar’
	*σ1/ɔ,ɛ,æ
	
MAX-IO
	IDENT-IO 
(ATR)
	IDENT-IO 
(-high,-low,)

	a.	[ɔ̀dàbáŋ́]
	*!
	
	
	

	b.     [òdàbáŋ́]
	
	
	*!
	

	c.  [àdàbáŋ́]
	
	
	
	*

	d.     [dàbáŋ́]
	
	*!
	
	


Constraint ranking: *σ1/ɔ,ɛ,æ, MAX-IO »IDENT-IO(ATR) » IDENT-IO(-high,-low).
Candidate (a), by preserving the illicit input word-initial []], fatally violates the highly-ranked position-sensitive constraint *σ1/ɔ,ɛ,æ. Candidate (d) employs deletion as a repair strategy for the illicit input word-initial vowel. This action is in fatal violation of the highly-ranked anti-deletion constraint, MAX-IO. Candidate (b) though adapts the illicit input word-initial vowel with a permissible [o], it still becomes suboptimal due to the crucial ranking of the constraint against this featural change, IDENT-IO(ATR). It adapts an input [-ATR] vowel with [+ATR] vowel. Due to the relatively lower ranking of IDENT-IO(-high, -low), candidate (c) emerges the optimal candidate in this tableau, though it is only candidate that violates, albeit minimally, this constraint. 
The third illicit word-initial vowel that is repaired in borrowed words of Akan source in Ga is [ɛ]. As has been explained already, this vowel is not permitted word-initially in the native phonology of Ga and as a result this ban is extended to borrowed words of Akan source as well. In the following examples, we look at how this illicitness is repaired in Ga.

3.3. Adaptations of source word-initial [ɛ] in Ga
In a very similar fashion to the adaptations of the illicit source word-initial [ɔ], all the three repair strategies, namely vowel replacement, featural change, and deletion, are also employed in the adaptations of initial [ɛ]. In this subsection, I illustrate these strategies with some examples.
(15).   	Akan         	Ga               		Gloss
i. ɛ̀bɪ̃́ḿ      	béḿ,béŋ́  		innocence
ii. ɛ̀bɔ́         	bɔ́           		a kind of flying ant
iii. ɛpaɪ 		kpàí			a flexible rush basket	
iv. ɛ̀fĩ́ń         	fɛ̃́ĩ́            		a fish, marine spinehead 
v. ɛ̀sʊ̃́		sɔ̃́			a blame; responsibility
From the examples in (15), it is can be seen that the illicit initial [ɛ] can be repaired through deletion, a strategy that is employed mostly for the adaptation of this particular vowel in at the initial position.  This strategy has already been observed with the adaptations of the other two illicit initial vowels, namely [æ] and [ɔ]. The formal account for this pattern is not different from the ones previous provided. Therefore, to avoid repetition of information, I will not provide any OT analysis for this strategy.
It is not only deletion that is employed as a strategy to repair an illicit Akan source word-initial [ɛ] in Ga, there are two other strategies, namely featural change and vowel replacement. Though they are not as productive as the deletion process, I discuss each of these strategies in the following examples.

(16).   	Akan         		Ga               		Gloss
i. ɛ̀fʊ́           		òfó             		white-thighed Colobus monkey
ii. ɛ̀ʨɥìʨɥɛ́krɔ̀bɔ́		òʧʷìʧʷákr̀ɔ̀bɔ́ɔ́		a fish, blanquillo
iii. ɛ̀ɕɪ́-dᶣìà		òhɛ́			gum copal; gum copal tree; a bead, of gum;
iv. ɛ̀mʊ̃́       		òmɔ̃́             		rice; small blue and white waist beads,
From the examples in (16) above, the illicit source word-initial [ɛ] is not deleted as was seen in the preceding discussion, but it is instead adapted with [o]. With [e] one of the vowel that can occur at initial position of words in Ga, one would have expected the counterpart [-ATR] i.e. [ɛ], to be adapted with [e]. However, not on a single occasion is this pattern of adaptation observed in the data gathered for the present study. Though the source height is maintained in the target segment, the frontness and ATR values are altered. 
To formalize this pattern of featural change as a repair strategy, I adopt the set of constraints and the ranking that have been used for the previous analyses of featural change in the present paper. However, I expand the position-sensitive constraint *σ1/ɔ,ɛ,æ to include [e] for the present analysis as *σ1/ɔ,ɛ,e,æ. 

Tableau 6: Adaptation of word-initial [ɛ] with [o] in Ga 
	/ ɛ̀fʊ́ /
‘...Colobus monkey’
	*σ1/ɔ,ɛ,e,æ
	IDENT-IO 
(-high,-low)
	
IDENT-IO 
(ATR) 

	a.	[ɛ̀fó]
	*!
	
	

	b.     [àfó]
	
	!*
	

	c.  [òfó]
	
	
	*

	d.     [èfó]
	*!
	
	*


Constraint ranking: *σ1/ɔ,ɛ,e,æ, IDENT-IO(-high,-low) » IDENT-IO(ATR).

Both candidate (a) and candidate (d) are ruled out of the competition for their fatal violations of a highly-ranked constraints in the present tableau, *σ1/ɔ,ɛ,e,æ. While candidate (a) faithfully preserves the illicit input word-initial [ɛ], candidate (d), on the other hand, adapts same input with another banned vowel [e], which represents a change in feature value i.e. from [-ATR] to [+ATR]. Candidate (d) violates IDENT-IO(ATR) in addition. For candidate (b) to adapts the illicit input word-initial [ɛ] with [a], it satisfies *σ1/ɔ,ɛ,e,æ but that action comes with a dire consequence. It rather fatally violates the crucially-ranked IDENT-IO(-high,-low) as a result. For adapting an input [-ATR] value with a [+ATR], candidate (c) incurs violation mark for IDENT-IO(ATR). Nonetheless, it still emerges the optimal candidate due to the low ranking of IDENT-IO(ATR).   
In addition to [ɛ] being adapted with [o], there were even more limited cases (two) where the illicit source word-initial [ɛ] can be adapted with [a]. In the following examples in (17), I exemplify this adaptation strategy. 

(17).	 Akan         	Ga               		Gloss
i. ɛ̀bɛ́           	àbɛ́             		proverb, adage; indirect speech
ii. ɛ̀dɪ̃́ŋ́        	àdɛ́ŋ́            		danger
From (17), though they are very limited in the data, it is observable that Ga speakers can adapt the illicit source word-initial [ɛ] with [a] as they do with the other two illicit word-initial vowels. It can be seen that the speakers have as an option replacing the illicit source vowel with one of the two vowels permitted word-initially when adapting words of Akan.
With regard to formalizing this strategy, I will not provide any such formal account for two main reasons: (a) the pattern is not productive enough, and (b) such a very similar repair strategy has already been accounted for in the present so there would not be the need to repeat same. 

3.4. Interim summary of the adaptation strategies
After the discussions of the adaptation strategies, namely featural change, vowel replacement, and deletion that Ga speakers employ in repairing the three illicit Akan source word-initial vowels: [æ, ɛ, ɔ], I summarize each vowel and the strategies employed to adapt it as follows in (18):
(18). Source		Target		Strategy
i. [æ]			[a]		Featural [+ATR] change
			[ø]		Deletion
ii. [ɔ]			[o]		Featural [-ATR] change	
			[a]		Vowel replacement
			[ø]		Deletion
iii. [ɛ]			[o]		Featural [-ATR] change?
[a]		Vowel replacement
[ø]		Deletion
From (18) above, it can be seen that for the adaptations of each of the three illicit initial vowels, two repair strategies apply throughout. These strategies are featural change and deletion. However, from the data collected for the present study, between the two strategies, deletion applies in more cases than featural change. Vowel replacement also applies in all cases of the adaptations except that of [æ]. In (18iii), though the height of the source vowel is maintained in the target vowel, two feature values have changed, i.e. the [ATR] and [back]. Per our working definition of featural change, this strategy does not properly befit it. At the same, unlike vowel replacement where the source and the target vowels differ in height, it preserves the height of the source vocalism. This also does not make it fit well in the definition. This situation, therefore, poses a challenge with regard to how to properly capture. Perhaps we may have to be redefined featural change to include such instances where all features of the source are maintained, but the values of more than one feature are altered is accommodated. 
4. Conclusion 
This paper has examined the repair strategies that are employed when adapting illicit word-initial vowels of Akan source in Ga. These illicit source vowels considered were [ɔ, ɛ, æ]. Three strategies that were identified to be employed by Ga speakers in repairing these illicit vowels included featural change, vowel replacement, and deletion. It was observed that two of these three strategies, namely deletion and featural change apply in the adaptations of each of the three illicit source vowels. The implication for this is that given any illicit word-initial vowel of Akan source, Ga speakers are likely to repair it by either changing a feature of it or by completely deleting it. Both strategies constantly apply in all cases. In addition to these two strategies, this same illicit source vowel may be replaced with another vocalism, specifically [a], without recourse to its height. 
It is worth pointing out that it was observed from the corpus collected for the present study that even between the two dominant strategies, namely deletion and featural change. However, comparatively, deletion is generally more frequent than featural change in all the instances of the repairs studied. For example, in the list of entries (i.e. 16) that have [ɛ] in the initial position, Ga speakers resort to deleting it as a repair strategy in about 62% of them. 25% of the time this illicit source word-initial vowel is adapted with [o], while on very limited occasions the same source vowel is replaced with [a]. The interpretation of this statistics seems to suggest that given such cases, Ga speakers are more likely to completely drop this illicit word-initial vowel than to adapt it with any other vowel. This observation is in contrast with a cross-linguistic observation about patterns in the adaptations of illicit structures or forms where more often than not, epenthesis, rather than deletion prominently applies (cf. Paradis 1996; Uffmann 2001, 2002; among others). Of course the adaptations we have discussed are not about repair of illicit syllable structures, but rather about segments (mostly licit elsewhere) at an illicit position.
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