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Abstract

This study is about mouth movements in the expression of size and shape in two
village sign languages. They are both located in West Africa, one in Adamorobe,
Ghana, and the other in Bouakako, Cote d’Ivoire. These sign languages have no influ-
ence from a school context nor from another sign language. The first exists for several
generations and has thirty signers. The second is still emerging and is used by seven
deaf people. Participants were asked to produce stories about animal attacks, namely
snakes, to motivate the use of size and shape in their own sign languages. We will
seek to understand the type of mouth movements in the depiction of size and shape,
by comparing both unrelated village sign languages.

Keywords: size and shape depiction, mouth actions, village sign language, sign
language phonology.
1. Introduction

This text will focus on the role of mouth movements when in combination with
the expression of size and shape of certain entities. The depiction of size and shape

(S&S) of particular entities aims to describe its form. To do so, it relies on handshapes
and/or body parts to specify its S&S features.This iconic description is often com-
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bined with non-manual elements, especially mouth movements, to enhance visual
characteristics of the entities. We will analyse the use of mouth movements with the
depiction of S&S in two village sign languages. An older and more established one in
the village of Adamorobe (AdaSL), Ghana, and a very young emerging sign language
in the village of Bouakako (LaSiBo), Cote d’Ivoire, with very few signers.

We have observed that both languages in this study use facial expression with
S&S depiction. However, there is little research on non-manuals in combination with
such iconic depictions, and none regarding village sign languages. There is, though,
an increasing number of studies on village sign languages, on facial expressions and
on size and shape specifiers, separately. Because there are so many non-manual ele-
ments on the face, we decided to begin by looking at mouth movements.

This particular analysis is based on the task eliciting spontaneous narratives about
animal attacks (see the methodology for further details). When describing the attacks,
mainly from snakes, signers use the depiction of S&S recurrently in combination
with facial expressions, mostly on the mouth.

To analyse such correlation,we are bound to ask ‘How are mouth movements like
in size and shape depiction?” and ‘Are there differences in mouth movements in the
two village sign languages?’. To answer these questions, we will analyse the form,
meaning, and use of mouth movements. Before doing so, we will introduce the two
sign languages, and discuss the relevant literature.

1.1 Background of AdaSL and LaSiBo

Geographically, the distance between the two villages, Adamorobe and Bouakako,
is about 700 kilometres. The two villages are comparable in what regards the high
incidence of hereditary deafness. Also, on both villages, the main activity of the deaf
is farming. However, they are crucially different in terms of time-depth of the sign
language and size of the deaf community. AdaSL is estimated to exist for 200 years
and is currently used by about 30 deaf people (Nyst, 2007b), while LaSiBo is about
50 years old and is, at the time of this study, used by seven deaf people (Tano, 2016).

The village of Adamorobe is located in Ghana, about forty kilometres from the
city capital, Accra (Figure 1a).The village of Bouakako is located in the southwest
of Cote d’Ivoire (Figure 1b). It is one of the five villages in the municipality of Hiré,
located about 250 kilometres from Abdijan, the economical capital.

a. b.

Figure 1. Locations of Adamorobe, in Ghana (a) and of Hir¢, in Céte d’Ivoire (b).
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The official language of Ghana is English. Akan is the language spoken by more
than half of the population, especially in the southern part of the country. Akan has a
group of dialects, known as Twi. In Adamorobe the most commonly spoken language
is one of those dialects, the Akuapem Twi. In this article we will also talk about Ga, a
south-eastern dialect, used in and around the capital Accra.

Deaf people in Ghana use Ghanaian SL (GSL). It is based on American Sign
Language (ASL), introduced in 1957 by Andrew Foster, a deaf African-American
missionary, who founded the first school for the deaf in the country.

The village of Adamorobe had thirty-three deaf inhabitants at the time of the
fieldwork. Twenty-four deaf adults (sixteen women and seven men), aged from 20 to
72 years old, were filmed for this study. The older deaf people are mostly monolin-
gual, using AdaSL, though they attend the weekly mass in GSL. The younger signers,
who are schooled, are bilingual in both AdaSL and GSL.

There are several studies on AdaSL, especially by Nyst (e.g. 2007b, 2016a, 2016b,
2018) and Kusters (e.g. 2012, 2015, 2020). AdaSL has its corpus available online at
The Language Archive (Nyst, 2012). The village of Adamorobe is used to receiving
researchers from all over the world.

In Céte d’Ivoire the official language is French and the most commonly spoken
by the population is Dyula, one of the Mande languages, used along the northwest
and center of the country. In Bouakako the vernacular language is a dialect called
Dida Mamini from the Dida, which belongs to the group of the Kru languages, used
in the southwest.

As in Ghana, the national SL is also based in ASL. Andrew Foster founded here, as
well, a first school for the deaf, in 1974. This ASL variant in Cote d’Ivoire (ASL-CI) is
used by schooled deaf people. Alternatively, deaf people with no formal education use
several local sign languages, which are referred to as Ivorian sign languages (Langues
des Signes de Cote d’lvoire — LSCI), being LaSiBo one of them (Tano 2016).

The Bouakako village is quite small when compared to Adamorobe and there
were only seven deaf inhabitants at the time of the fieldtrip. From these, one had
recently moved to Bouakako. Deafness is also believed to be hereditary here and it
seems it is still in its first generation of deaf people, which makes LaSiBoto be about
50 years old (Tano, 2016).

Deaf people in Bouakako rarely had contact with other deaf people from outside
the village or with the sign language of Cote d’Ivoire (I’ASL-CI). In 2011, the first deaf
‘outsiders’ visited the village, as research assistants (Tano, 2016). In this first contact
there were some small influences such as sign names and the manual alphabet. The
manual alphabet didn’t make much sense to them, because they were all unschooled.

Having put our languages of study into context, we will next look at the grammati-
cal aspect of analysis, concerning the depiction of S&S.

1.2 Mouth movements in the depiction of size
and shape in sign languages

The depiction of size and shape is often expressed by classifiers, or depicting hand-
shapes. Supalla (1986) proposes that, in ASL, nominal classifiers be independently
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categorised as (1) size-and-shape specifiers (SaSSs), when the handshape represents
the size and shape of an object; (2) semantic classifier, when parts of the hand represent
aspects of the object; (3) body classifier, involving a mimetic representation by the
whole body; (4) bodypart classifier, when the hand, or other bodypart, itself represents
the object; and as (5) instrument classifier, when the hand manipulates an object.

On the first group of classifiers, related to SaSSs, there are two subtypes: (1.1)
static SaSSs, when the handshape indicates the size and shape of an object or entity;
and (1.2) tracing SaSSs, when the hand movement outlines the size and shape of the
object. For the latter, Taub (2001) suggests that a SaSS handshape combined with a
SaSS movement is a dynamic SaSS, as opposed to the static one.

Furthermore, signs, including the ones for the depiction of S&S, often involve
mouth movements. Its distinction was first based on whether mouth patterns were
influenced by speech or not, establishing two types: (1) mouthings, from spoken com-
ponents or entire words; and (2) mouth gestures, unrelated to speech (Sutton-Spence
& Boyes Braem, 2001).

In what concerns non-speech-like mouth gestures, different types can be
identified. The adverbial type, which may also function as adjectival by indicating,
for instance, if an object is very small or very large (Woll, 2008). A good exemple
of this is the adverbial mouth gesture known as ‘mm’, corresponding to relaxed
pursed lips, where the bottom lip may protrude. It can mean, for instance, ‘relaxed’
in BSL (Sutton-Spence & Woll, 1999, cited by Lewin & Schembri, 2011).These
may have an independent meaning associated with different signs, thus with some
morphological freedom (Crasborn et al., 2008 and Sandler, 2009). The mouth seems
to be used iconically with classifier constructions, including SaSS, handling and entity
handshapes. In these cases, mouth gestures are defined according to their iconic use,
adding meaning to the size and shape of objects (Sandler, 2009, and Lu & Goldin-
Meadow, 2018). Such modifications of the mouth provide information about the
shape of objects, acting as adjectival morphemes. They can be expressed by iconic
mouth movements conveying particular meanings in the depiction of S&S of objects,
like [sucked-cheeks] for ‘thin’ or [puffed-cheeks] for ‘wide’, ‘big’, ‘large’ or ‘long’
things in American Sign Language (Lu & Goldin-Meadow, 2018).

Besides looking at the origin of mouth movements, it is also possible to classify
them according to the combinatorial restrictions established with manual signs (Bick-
ford & Fraychineaud, 2006). As part of combinations with signs, mouth movements
function as morphemes that are more or less dependent of specific signs. Accord-
ing to this perspective there are mouth morphemes that are either inherently part of
manual signs, within fixed combinations, or associated with independent meanings,
i.e. bound mouth morphemes that are able to recombine with different signs, but do
not occur alone. Most mouthings and lexical mouth components fall in the first cat-
egory, while the majority of mouth gestures correspond to the second. They are not,
however, mutually exclusive. In fact, adjectival mouth gestures may be combined
with specific lexical items and mouthings may carry independent meanings that may
recombine with different signs, as observed by Mohr (2014). Thus, the major dis-
tinction resides on whether mouth movements have (or do not have) the ability to be
combined with different signs while carrying a particular meaning.
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In what mouth movements in the depiction of S&S is concerned, there have been
a few studies involving both village SLs of Adamarobe and Bouakako, as described
in the following section.

1.3 Mouth movements in the depiction of size and shape in
AdaSL and LaSiBo

LaSiBo was first studied by Tano (2016), but not specifically on S&S depiction.
It was later on, in the context of crosslinguistic studies, that this subject was first
described in LaSiBo (Nyst, 2018, and Tano & Nyst, 2018). The depiction of S&S
was, in turn, further explored in AdaSL (Nyst, 2007a, 2007b, 2012, 2016b, 2018,
and Tano & Nyst, 2018).

Information about S&S can be conveyed in lexical signs, without necessarily
depicting the actual S&S of an entity in the real world. It is rather used to refer to
a concept in a more general manner. For instance, in AdaSL, the lexical sign for
BOTTLE (S + lower arm handshape) represents the concept of a bottle, regardless of the
actualsize and shape of a specific bottle.

Moreover, in face of her AdaSL data, showing a different system for S&S depic-
tion (Nyst, 2007b, 2016a, 2018), she proposes new categories: (1) lexical signs of rel-
ative size; (2) simultaneous combinations of a size and shape sign and mouthing; (3)
measure signs of absolute size with a growth line; (4) measure stick signs of absolute
size; (5) tracing SaSS and depiction types; and (6) internal modification of existing
signs. We describe them further below.

Lexical signs of relative size (category 1) can be expressed by lexical signs like
BIG (Figure 2a), sMALL (Figure 3b), TaLL (Figure 2c¢) and suort (Figure 2d).These
lexical signs are combined with specific mouth movements. For instance, BiG (Figure
2a) is combined with the mouthing ‘agbo’ (meaning ‘big’ in Ga) and smaLL (Figure
2b) is articulated together with the mouthing ‘keketeke’ (meaning ‘small’ in Akan).

b. [ d.

Figure 2: Lexical signs for BIG (a), SMALL (b), TALL (¢) and SHORT
(d), in AdaSL (from Nyst, 2007a, [a and b] and Nyst, 2007b, p. 135 [c and d]).
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Such mouth movements deriving from speech, or mouthings, are commonly com-
bined with a lexical base sign. In addition, Nyst (2007b) describes that they are mor-
phemic, i.e. they may recombine with other signs, namely with productive S&S manual
depictions. For example, in AdaSL, a manual sign showing the size of a big banana
may consist of a body-based S&S sign delimiting the hand at the wrist, combined with
the mouthing ‘agbo’. Another example is a sign referring to the size of a small bottle
using the same delimited hand with the mouthing [spread lips, closed teeth+ttt], mean-
ing ‘small’. This pair of examples suggests that the mouthings canonically associated
with lexical items of size carry an independent meaning that can be simultaneously
combined with other manual signs, in order to add information about their size. This
size information conveyed by the mouthings is of a different type than that conveyed
by the manual sign. Whereas the manual sign represents an actual, objective size (that
can be measured), the mouthings convey a subjective or relative size, i.e. a subjective
assessment of whether the size depicted by the manual sign is relatively small or big for
the referent. A good illustration of this is the sign for ‘sugar cube’. Here the lexical sign
sweeT (Figure 3a) is followed by a S&S depiction with a delimited thumb tip, combined
with the mouthing ‘agbo’ (Figure 3b), meaning ‘big’, probably because sugar usually
consists of much smaller particles. The same delimited thumb tip sign can also be com-
bined with the mouthing for ‘small’, for example when referring to a bell pepper of the
size of a thumb, which is relatively small. Nyst (2007a; b) describes that mouthings as-
sociated with colour signs are able to combine with other manual signs in a similar way.

a. b.
Figure 3: Lexical sign for sweeT (a) followed by the S&S depiction of a ‘sugar cube’ on the tip of the finger
combined with the mouthing [abo] meaning ‘big’ (b), in AdaSL (from Nyst, 2007b, p. 151).

Besides the mouthings for ‘big’ and ‘small’, others appear to derive from local
spoken languages, like ‘tenten’ (meaning ‘tall’ in Akan) and ‘tia’ (meaning ‘short’ in
Akan). It is likely that they were borrowed from hearing gestures using those mouth-

ings, during the emergence of AdaSL. Table 1, as defined in Nyst (2007a and 2007b)
describes these fixed mouthings.

Table 1: Mouthings associated with AdaSL signs of relative size

Sign Mouthing Source word

BIG [puffed cheeks+release] = [abo] agho ‘big’ in G&

SMALL [spread lips, closed teeth+ttt] ketekete ‘small’/ ‘little’ in Akan
TALL [spread lips, closed teeth] tenten ‘tall’ / ‘long’ in Akan
SHORT [spread lips, closed teeth] tia ‘short’/ ‘minor’ in Akan
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Absolute size can be measured by the use of a growth line (category 3). This
line is vertical for height and is used in many SLs, like in the sign for cHiLD with a B
handshape in a lower position, or the signs for sHorT and taLL, indicating where the
height usually stands. In AdaSL, this type of sign is used for animals, not for people.
For such a growth line, the lower arm represents a body and the S handshape a head
at a relevant position on the vertical line of growth. Absolute size can also be depicted
by the use of measuring stick signs. In AdaSL, signers use their body frequently to
depict S&S, either by having their arm represent a stick, where the extent of an entity
is marked by the other hand from the level of the shoulder (Figure 4a), through the
arm (Figure 4b), until the fingers (and sometimes also the width), or by having the
thumb indicate small sizes within the length of the index finger.

a. b.

Figure 4: Signs measuring absolute size using the body as a stick on the shoulder (a) and on the arm (b),
in AdaSL (from Nyst 2007b, p. 138).

In AdaSL, entity depictions are very frequent, while tracing is not. In what con-
cerns entity depictions (category 5), the S handshape (fist), for example, is common
to represent small round objects, like Tomato (Figure 5), EGG and STONE.

Figure 5: Entity depiction of Tomarto, in AdaSL (from Nyst, 2007b, p. 145).

Because in AdaSL there were few tracing signs (also in category 5) at the time of
this study (Nyst, 2007b), they were organized in the following subcategories: trac-
ing the outline of a bound volume in neutral space, as in xiosk (Figure 6a); tracing
the outline of a bound volume in relation to the body, as in PREGNANT (Figure 6b);
representing an entity while tracing its extent, as in stick and ELEpHANT (Figure 6¢);
tracing a one-dimensional line on the body, as in the sign for poLice, which indicates
the stripes on the uniform trousers.
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a. b. C.

Figure 6: Tracing in space the outline of a kiosk (a), tracing in relation to the body the outline of PREGNANT (b) and
by representing the extent of a stick(c), in AdaSL (from Nyst 2007b, p. 82 [a] and 129 [c] and Nyst 2007a [b]).

The internal modification of signs (category 6), can be exemplified by the sign
for TURKEY, where the hand “pulls’ the nose to the front, as describing a long beak, or
for a sort of wild cat, where both hands ‘pull’ the ears up. At the time of this research,
Nyst had not found any signs of the sort in other SLs.

Although LaSiBo has not been much described in what concerns size and shape,
it is known to make little use of space-based distance for size depictions in lexical
signs (c.f. Figure 6 for AdaSL). In a comparative study of the use of space-based size
depiction in lexical signs in six SLs, Nyst (2018) finds that this is similar to AdaSL
and unlike other European SLs (Nyst, 2018). In fact, LaSiBo seems to prefer body-
part constructions for size and shape (Tano & Nyst, 2018) in the same way AdaSL
does. These body-part constructions involve, for instance, one hand delimiting size
on the other arm (e.g. Figure 4 for AdaSL), the use of the delimited tip of the index
finger to mean ‘narrowly, only just’ (also used by hearing Dida speakers as a gesture),
or the delimited wrist joint with fist handshape (e.g. Tomato). In LaSiBo, signers
delimit part of the arm at the level of the elbow or the shoulder in the same way as
AdaSL. On the forearm, signers can also refer to a bigger kind of BANANA Or STONE, Of
to a BoTTLE (just like in AdaSL). With the whole arm there is the example of the size
and shape of a snake, from the shoulder until the fist. In addition, it was observed size
and shape using the leg to depict the width of particular entities, which was not seen
in AdaSL (Tano & Nyst, 2018).

The current study will focus on the manual depictions of size and shape that are
produced together with mouth movements. This points towards the already described
mouthings for AdaSL (in Table 1) and possibly to adjectival mouth gestures that may
(or may not) have independent meanings when combined with the depicting sign.

After this overview of the studies about mouth movements in general and in com-
bination with the depiction of S&S, in particular, we will go back to our research
questions: how do an emerging and an established village sign language compare
when it comes to mouth movements? More particularly, in AdaSL and LaSiBo, what
are mouth movements like in combination with S&S depictions? Are they systemat-
ically associated with particular signs? Or have they developed independent mean-
ings? Having observed the existence of these major types of mouth movements pro-
duced together with the depiction of S&S, we will then be able to compare both SLs
and see if and how any differences can be attributed to the difference in language age.
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2. Methodology
2.1 Data collection

Before the fieldwork, the stimuli set was entirely prepared at Leiden University,
in the Netherlands. For the purpose of our research, we decided to do five different
tasks and one survey, but for this particular analysis only one of the five tasks was
taken into account.This task aimed to elicit a spontaneous narrative about an animal
attack, which could have been experienced by the deaf person him/herself, or he/she
have seen happening to someone else or he/she were told about.

We decided not to use any stimulus material, to ensure compatibility with differ-
ent backgrounds and to give the participants more freedom in their discourses, as if it
were in the context of a normal conversation. It was explained to the subjects that we
wanted them to tell us about an animal attack that they had seen or experienced. We
suggested animal attacks involving snakes, as an example, because we were aware of
their frequency and for easily inducing the depiction of S&S.

For this study, 24 deaf people from Adamorobe and six deaf people from
Bouakako were asked to tell a personal experience concerning animal attacks. Each
one of them ended up telling a story. In total there were 34 videos (28 in AdaSL and
6 in LaSiBo). In Adamorobe, four of the deaf participants made two videos each,
because they asked to add an extra story on snake attacks and one of them wanted
to tell also a story about a lion attack. In both languages, narratives have an average
duration of two minutes.

The stories in AdaSL were mostly about snakes, but, other than the one about the
lion attack, there was another one about a bee sting. In Bouakako, everyone narrated
about snakes. Most participants explained that small snakes are killed with the cutlass
that they use for working on the farm. However, when they see big snakes, they usual-
ly run away. Coming across snakes often happens when they are working on the farm.

2.2 Annotation

The protocol for glossing is based on Johnston’s annotation guidelines for Auslan
corpus (2014) and on Crasborn et al.’s manual for the Global Sign bank (2018). The
protocol for S&S annotation developed specifically for our research was based on
Nyst (2016b).

A central, three-way distinction in the annotation protocol for S&S consists of (1)
the role of the hand in the depiction of ‘shape’; (2) the two points delimiting ‘size’
between the hand(s) and/or the space; and (3) the relevance of iconic ‘movement’.

Our template for Elan annotations includes different tier groups, from which we
will highlight here only the ones concerning the depiction of size and shape and
mouth movements. Besides the animal attack stories, videos from other tasks were
annotated as well, so new codes were required and regularly reviewed with the team
throughout the project.
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2.2.1 Coding size and shape depiction

We develop a fine-grained, multi-layered coding system for size and shape depic-
tion, that builds on the model for S&S depiction proposed in Nyst (2016). Our goal
was that each element found to be capable of depicting size and/or shape in sign lan-
guages can be coded separately. The coding system is componential in that one sign
often has multiple S&S depicting elements. It is hence not a system for categorizing
whole signs, but rather for categorizing components. We considered the features to
depict S&S, as shown in Tables 2 and 3, respectively. Each code is illustrated with
corresponding signs. Also, the categories shaded in grey were not found in the data,
thus, will not be mentioned in the results.

In shape depictions, in Table 2, a distinction is made for four different roles of the
hand. The hand can represent the object, i.e. the entity, as a whole (a), or it can act as
it is holding, or handling, the object (b). The hand movement can also draw in space
the shape of an entity, by tracing its outline (c). When it is not none of the previous,
as in non-handling, then it can mimic the action itself (d), like running or swimming
(this last one was not observed in our data).

Table 2. Annotation guidelines for shape depiction

a. entity b. handling c. tracing d. non-handling

Shape: Role of the hand

€.0.TOOTHBRUSH €.0.BRUSH-TEETH €.0.SQUARE €.0.RUN

The depiction types for size delimit the size of the entity, according to the dis-
tance between two endpoints. A two-way distinction is made between space-based
and body-based size depiction. A space-based depiction concerns a distance indicated
in space, which can be realized in four ways; by two inherent points within the hand
(a. hand internal in space); by the hand(s) in relation to the body (b. hand and body
or the finger); between both hands in the signing space (c. two hands); or between the
hand and the ground (d. hand and ground), as shownin Table 3 (the last one, in grey
shade, was not observed in our data).

Table 3. Annotation guidelines for space-based size depiction

Space-based size depiction

a. hand internal

b. hand and body

c. two hands

d. hand and ground

Size: Delimited by two points

€.J.PIPE-WIDTH

€.0.SWELLING

€.0.BOX-WIDTH

€.0.ANIMAL-HEIGHT

g
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The distance can also be body-based. Body-based size depiction comes in four
different types (Table 4), i.e. one finger delimiting size on another finger from the
same hand (a. hand internal); one hand marking size on the other arm, hand or finger
(b. hand in arm/hand/finger); both hands depicting size in relation to the body (c. two
hands in the body); or by referring to the inherent points in the body itself, such as
the extreme end of a finger, or a joint (d. inherent points).The last two types were not
observed in our data.

Table 4. Annotation guidelines for body-based size depiction

z Body-based size depiction

& a. hand internal b. hand on arm/hand/ c. two hands d. inherent points
g finger

>

i)

=

8

E

©

[a)

@

N

” €.g.NUT €.9.TOMATO €.9.CROWN €.0.BEAK

As for the contribution of movement to the depiction of S&S, we distinguish be-
tween different types of movements, as illustrated in Table 5. Movement to stress the
shape delimitation (a); extending movement to trace the shape in space (b); shaking
movement to focus on a particular shape (c); movement showing a change in size (d)
and real life movements (e). The last two were not observed in our data,

Table 5. Annotation guidelines for movement in size and shape depiction

a. movement for b.extent in shape c. movement for d. change in size | e. real life movement
shape focus
N
=
P
g
P
>
=
£
2
c
S
L
€.9. TRUNK-WIDTH €.0.STICK €.0.MANGO-SIZE €.0.REDUCE €.9.DRINK

In this way, shape depiction was considered according to its representation by the
hand. Size was analysed on the basis of being delimited by the hand(s) in relation to
the body and/or the space. Last, movement served mainly to illustrate more clearly
S&S depiction.

2.2.2 Coding mouth movements
Mouthings identified for AdaSL in Table 1 (Nyst, 2007a and 2007b), for the sake

of economy, will be annotated as:
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[abo], also glossed as [puffed cheeks+release] by Nyst, usually combined with the lexical
sign BiG; and

[spread lips], also glossed as [spread lips, closed teeth+ttt] by Nyst, usually combined with
the lexical signs sMALL, TALL and SHORT.

For mouths gestures, we added the following annotations:
[pursed lips] (e.g. Baker-Schenk & Cokely, 1980, cited in Bickford & Fraychineaud, 2006),
[puffed cheeks] (e.g. Lu & Goldin-Meadow, 2018),
[00] (e.g. Bickford & Fraychineaud, 2006), and

[mm)] (e.g. Sutton-Spence & Woll, 1999, cited by Lewin & Schembri, 2011).

To understand the type of combination established with manual signs, mouth
movements will be classified as (1) inherent part of sign or as (2) independent of sign
(Bickford & Fraychineaud, 2006).

Besides the lexical sign for ‘small’ identified by Nyst, we have found, in our
AdaSL data, what seems to be a new lexical sign also to mean ‘small’. Thus, we will
gloss them differently: the body-based hand internal one (as documented by Nyst,
2007) will be glossed as smaLL-1 and the new body-based with two hands sign will
be glossed as smALL-2.

With S&S depiction coded in this way, we looked, in the data, to describe it in
the two village sign languages, focusing on the interconnections between S&S and
mouth activity.

3. Results

All AdaSL signers, except one, included S&S depiction spontaneously in their
stories. To the one signer that had not used it in his narrative, it was asked, in the end,
what was the size and shape of the snake and he ended up depicting it afterwards.

In AdaSL, a total of 1143 signs were calculated in all narratives and 61 signs for
the depiction of S&S were identified. Nevertheless, six of the 24 deaf participants
did not produce any depiction in size or shape. Of the 61 AdaSL S&S signs, 47 are
related to the snakes’ depiction, whether large or small. Furthermore, two S&S signs
are found involving a bee attack, three S&S describing a hole and four depicting
snakebite swellings. And of the 61 signs, seven produced no mouth movement.

For LaSiBo, all signers had to be asked about the size and shape of the snake
because none used a depiction of S&S in their stories. In the end, we were able to
collect enough information about the size and shape of the animals, in both languages,
as intended. All six deaf LaSiBo signers produced S&S signs. In a total of 462 signs
produced in the stories, 32 were categorized as S&S depiction. Of the 32 signs, 25
had no mouth movements.
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It is also important to note that AdaSL has one lexical sign for SNAKE (with the in-
dex finger forward), regardless of its size. In LaSiBo two signs of the sort were found,
one for ‘small snake’ and one for ‘python’. The generic sign for SNAKE consists of the
palm of the hand and the arm making the movement of the snake slithering (Figure
7a). In the sign for pyTHON, the arm represents the snake, while the dominant hand
indicates spots on what is supposed to be the snakes’ skin (Figure 7b).

a. b. c.
Figure 7: Lexical signs for sNAKE (a),in AdaSL, and for pyTHON (b), in LaSiBo.

For this study, we considered only S&S depictions original to AdaSL and LaSi-
Bo. Apart from these, we found a few lexical S&S signs borrowed from GSL in the
AdaSL data. These were the GSL signs for LARGE (two occurrences), based on the
manual letter ‘L’, and for sHORT (one occurrence).

3.1. Mouth movements in the depiction of size and shape in AdaSL

In the AdaSL data, 61 instances of mouth movements with S&S signs were found.
These were categorized into five different mouth patterns: [abo] (combined with BIG),
[spread lips] (associated with both smaLL-1 and LoNG), [pursed lips] (combined with
sMALL-2), [00] (produced together with the depiction of ‘circular shape’) and [puffed
cheeks] (co-occurring with the depiction of ‘swelling’).

The most frequent type of mouth movement was the [puffed cheeks+trelease] or
[abo], associated with the sign BIG (Figure 8), found in 21 cases. This mouth pattern
was not observed in combination with any other manual sign within this data.

Figure 8: Example of [abo] produced with the lexical sign BIG, in AdaSL.

Twelve instances of a mouth component consisting of [spread lips] were encoun-
tered.This mouth component was combined both with the sign for smMaLL-1 in SiX cases,
and with the sign for LoNG in another six cases.
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The mouth movement of [spread lips] was also found in the context of a small
size. It is found only twice, once with the lexical sign smaLL-1 (Figure 9a) and once
with a body-based size sign delimiting the tip of the index finger (Figure 9b). This
confirms the morphological status of the mouth movement to indicate ‘small size’.
The mouth pattern that is produced together with the sign for smaLL-1 (Figure 9a)
seems to have some morphological freedom to combine with other signs with related
meaning. This is the case of the mouth movement combined with the body-based
depiction of a ‘very small size’, delimiting the tip of the index finger, in two out of
the six of such occurrences (Figure 9b), the remaining four do not produce any mouth
movements. The difference between both manual signs is that the lexical sign for
sMALL-1 delimits an invisibly small part of the finger nails, whereas the depiction of
‘very small size’, in this case, marks the size on the index finger.

a. b.

Figure 9: Examples of [spread lips] with squint eyes and furrowed eyebrows produced with
the lexical sign sMaLL-1 (a) and the body-based depiction of ‘very small size’ (b), in AdaSL.

The [spread lips] mouth movement was also found in the context of length in six
signs depicting a long snake, as in Figure 10 below.The difference between the mouth
movement [spread lips] combined with the signs for sMaALL-1 and LONG is that the first
one is produced with squint eyes and furrowed eyebrows (Figures 10a and 10b). The
mouth movement [spread lips], combined with the sign for LoNG, has, in contrast, the
teeth more exposed and eyebrows mostly raised (see Figures 10a, 10b and 10c).

a. b. c.
Figure 10: Examples of [spread lips] with raised eyebrows produced with the space-based
depiction of LONG-SNAKE with two hands (a, b and ¢), in AdaSL.

Nyst (2007) describes the combination of this mouth movement with the lexical
sign for TALL, as well. However, this lexical sign was not observed in our data.

The depiction of LONG-SNAKE always has the index fingers representing the snake. The
movement extends the length of the snake by increasing the distance between both hands.
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All AdaSL signs for ‘long snake’, thus, involve an entity handshape with tracing move-
ment. This is done either by moving both fingers apart from each other simultaneously
(Figure 10a and10b) or by moving just one of them away from the other (Figure 10c).

The depiction of LONG-SNAKE, in AdaSL, is combined also with TONGUE-0oUT, with
only one occurrence in the data. We considered this as an iconic mouth gesture be-
cause the signer seems to be mirroring with the tongue the great length of the snake,
but also embodying the snake. Since this was a unique occurrence and spread along
the sentence, we do not know how recurrent this form might be.

In addition to the mouth patterns deriving from mouthings, other mouth move-
ments were found that have not been studied before in AdaSL. These were [pursed
lips], [00] and [puffed cheeks].

All the seven occurrences of the space-based depiction of ‘small size’, involving
two hands with a smaller distance between them, henceforth glossed as smaLL-2, are
produced together with [pursed lips] (Figures 11a and 11b). Also, one occurrence
of the hand internal delimitation of the tip of the thumb is alternatively combined
with the mouth movement [pursedlips] (Figure 11c¢). This variation of the body-based
depiction delimiting the tip of the thumb of ‘very small size’ receives again a bound-
mouth morpheme, but this time from a newly identified lexical sign, SMALL-2.

a. b. c

Figure 11: Examples of [pursed lips] produced with the space-based lexical sign smaLL-2 with different distances
between the two hands (a and b) and with the body-based depiction of ‘very small size’ (c), in AdaSL.

When describing a circular shape, whatever the size, signers of Adamorobe pro-
duce the mouth gesture [00] on six occurrences. Two are body-based depiction signs
produced with the hands marking a circumference of a body part (Figures 12a and
12b).The remaining four signs involve tracing depictions of outlined circular shapes.
They indicate with the index finger the shape of a snake wrapped up on the ground
(Figure 12d) or the hole where the snake was in the ground or the cave (Figure 12¢).
These depiction signs make use of ‘movement for shape’ to mark the width of a cir-
cumference of a body part or by tracing the circular shape of a static entity in space.

a b. ¢ <= d.

Figure 12: Examples of [00] produced with the body-based depiction (a and b) and the
tracing depiction (¢ and d) of ‘circular shape’, in AdaSL.
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Finally, five mouth gestures with [puffed cheeks] are produced together with the
sign for swerin. The signs articulated with the hands in relation to the body refer to
the depiction of the volume of a swelling. All signs were produced with both hands,
always in roundish ‘5’ or ‘B’ handshapes, in relation to the leg, except for one artic-
ulated on the face. The swelling depicted on the leg (Figure 13a) resulted from snake
bites and the one on the face (Figure 13b) from a bee sting.

w
a. b.

Figure 13: Examples of [puffed-cheeks] produced with the space-based depiction of SWELLING
with the hands in relation to the leg (a) and to the face (b), in AdaSL.

3.2. S&S depiction in LaSiBo with and without mouth movements

In LaSiBo, only two mouth gestures were identified: [puffed cheeks] and [mm]. The
five occurrences of [puffed cheeks], instead of associated to a ‘swelling’, as observed
in AdaSL, were rather produced in combination with the depiction of ‘big size’ (Figure
14a). For both the depiction of ‘big size’ (Figure 14b) and of ‘swelling’ (Figure 14c)
with two hands, the mouth gesture [mm] was used with one occurrence each.

\ _———
a b. c.

Figure 14: Examples of [puffed-cheeks] (a) and [mm] produced with the space-based depiction of ‘big size’ with
two hands (b) and with the sign for swelling on the leg (c), in LaSiBo.

In general, the distribution of S&S depiction in AdaSL and LaSiBo is very
similar in what concerns space-based depiction of ‘big size’ with both hands and of
the volume of a swelling in relation to the body. However, even if produced with
a similar movement and delimited in space also with both hands, the length of a
snake mobilizes different handshapes in AdaSL and LaSiBo. In AdaSL, all seven
signs depicting a long snake use an entity handshape, while the Bouakako signer
uses a handling handshape in all four signs he produces.
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Depiction of ‘small size’ in LaSiBo seems to rely exclusively on the tip of the
finger and none of them are combined with mouth actions. The four signs in this
category are articulated with the tip of the finger. Two of these are hand internal, i.e.
within the hand itself, using one finger to mark size on another finger. This delimita-
tion is marked by the thumb on the index finger (Figure 15a) and by using one hand
to delimit size on the finger of the other hand (Figure 15b).

a. b.
Figure 15: Examples of the body-based depiction of ‘very small size’, as hand internal with the
tip of the thumb (a)and with one hand on the other index (b), with neutral mouth, in LaSiBo.

All six signs depicting a ‘circular shape’ in LaSiBo are body-based (two with a
digit, three on the arm and one on the leg). The width of very slim snakes is depicted
using the tip of the pinky finger (Figure 16a). Larger snakes are depicted with the arm
(Figure 16b) or the leg (Figure 16c¢). The S&S of these bigger snakes relies on the inher-
ent delimitation given by a wider body part to represent its real size and shape. Again,
there are no mouth gestures combined with the depiction of circular shape in LaSiBo.

a. b. C.
Figure 16: Examples of body-based depiction of VERY-SLIM-SNAKE with one hand on the other
pinky (a), and of LARGE-SNAKE with one hand on the other arm (b) and on the leg (c), in LaSiBo.

Summarizing the findings regarding mouth movements, we see that they occur
with the depiction of ‘big’ and ‘small size’ and ‘circular shape’, in AdaSL, whereas,
in LaSiBo, it is hardly used. In fact, we find them only in the depiction of ‘big size’.
A major distinction coming out of this analysis is that AdaSL has lexical signs for
both BiG and smaLL-1, as well as the newly identified lexical sign for sMALL-2, cOm-
bined with fixed mouth components. The two lexical signs smaLL-1 and smaLL-2 have
their mouth components behaving as bound mouth morphemes when recombined
with body-based depictions of ‘very small size’. Also, AdaSL seems to have a mouth
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movement inherently associated with the space-based depiction of LONG-SNAKE. Last,
independent mouth gestures appear to consistently pattern as adjectival morphemes
in AdaSL, as purreD-CcHEEKS produced together with the depiction of sweLLING and
[0o0] combined with the depiction of ‘circular shape’. In LaSiBo, mouth movements
are quite scarce and five out of the six occurrences are produced by the same signer,
which does not allow us to draw any reliable conclusions.

To summarise the overall results in relation to the manual depiction of S&S, both
SLs use more space-based than body-based size depiction for ‘big’. What is more,
the depiction of the volume of swelling using the distance between the hand and the
leg was produced in the same way. Both SLs use the tip of the finger to depict a ‘very
small size’, i.e. body-based size depiction. Body parts are also mobilized by signers
of the two SLs to depict a ‘circular shape’. However, AdaSL gives preference to the
tip of the fingers to depict small circumferences, whereas LaSiBo expresses wider
circumferences on the arm and leg. An interesting difference is found between the
languages in the use of space-based depiction for smaller entities and for circular
shapes. Thus, for smaller entities, signers of LaSiBo exclusively use body-based size
depiction, but signers of AdaSL use both space- and body-based size depiction. For
larger, circular circumferences, AdaSL uses space-based depiction combined with ei-
ther a tracing handshape (an index) or an entity handshape (a fist with a curved arm).
Again, LaSiBo only uses body-based size depiction for circular shapes.

4. Discussion

The two languages differ in time depth and community size, being AdaSL much
older than LaSiBo, and having also more signers than the latter. In spite of these major
differences, the two communities are mainly constituted by farmers who have experi-
enced themselves, or have heard about, attacks by snakes. Keeping in mind that there
are more deaf people in Adamorobe than in Bouakako, the frequency of manual S&S
depiction in these snake stories is very similar, with 6% in LaSiBo and 5% in AdaSL.

However, there are very different numbers of mouth components. AdaSL was
found to have a much higher percentage of S&S depiction combined with mouth
movements than LaSiBo. LaSiBo has a strikingly high percentage of S&S signs with
a neutral mouth as compared to AdaSL.

In AdaSL, mouth movements are mostly produced together with lexical signs and
body-based S&S signs. A third of them are associated with the lexical signs for BiG and
sMALL-1. These lexically associated mouth movements may derive from mouthings
from the local spoken languages, as suggested by Nyst (2007a and 2007b). Taking
the example of the lexical S&S sign for BIG, it is very plausible that the words ‘agbo’,
meaning ‘big’ in Ga, and ‘ketekete’, meaning ‘small’ in Akan, were borrowed at first
as mouthings and were progressively incorporated into the sign language as lexical
mouth actions (Sutton-Spence & Day, 2001). This can be argued by the loss of [ttt] with
[spread lips and closed teeth] in the mouth movement associated with the lexical sign
for smaLL-1. In addition, Nyst (2007a and 2007b) has demonstrated the morphological
freedom of the lexical mouth components combined with BiG and smaLL-1 in AdaSL,
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like in ‘big banana’ or ‘small bottle’. In our study we have also observed lexical mouth
components with independent meanings, i.e. able to recombine with productive S&S
signs, namely with body-based depictions on the tip of the finger. Besides these two
mouth components that have probably derived from former mouthings, we observed
in the AdaSL data a new fixed mouth component, [pursed lips], inherently associated
with the newly identified lexical sign smMaALL-2.The mouth components associated with
both lexical signs to mean ‘small’ are also seemingly able to recombine with the hand
internal depicting sign with the tip of the finger of ‘very small size’, as shown in Table
6. In contrast, there are no lexical signs of S&S, in LaSibo.

In the data, no signs for TaLL were found. Instead, the corresponding mouth move-
ment, [spread lips], as described by Nyst, appears associated to a related meaning, the
depiction of the length of a snake. It is then possible that we are actually observing a
mouthing, or a derivation of such, associated to a semantically related sign, the sign
for LoNG.

Table 6: Mouth movements as inherent part of S&S signs, in AdaSL

S&S signs (AdaSL)
Mouth as inherent part of sign (number of mouth movements
combined with S&S signs)

[abo] BIG lexical (N=21)
Nyst (2007a and 2007b)
[Puffed cheekstrelease ][abo]
‘big” in G& total=21
[spread lips] SMALL-1 Texical (N=3)
(mout}];.morp heme able to ‘very small body-based depic-
recombine) size’ tion(N=3)
Nyst (2007a and 2007b)
[spread lips, closed teeth-+ttt] total=6

a. b. ketekete ‘small’/ “little” in Akan

. LONG space-based depiction

[spread lips] P (N=6) P
Nyst (2007a and 2007b)

[spread lips, closed teeth] tenten

‘tall’ / “long’ in Akan total=6

[pursed-lips] SMALL-2 (maybe) Iexical (N=7)

(new rgf)uth morpheme able to ‘very small  body-based depiction
recombine) size’ (N=1)

total=8
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Besides the new mouth component in the closed set of lexical signs for the depic-
tion of S&S, that is [pursed lips], two new mouth gestures were identified in AdaSL,
independently combined with depiction signs of S&S. Signers of Adamarobe pro-
duce independent mouth morphemes, like [puffed-cheeks] for sweLLING and [00]
for ‘circular shape’, to add meaning to the manual S&S depictions, as described for
other SLs (e.g. Crasborn et al., 2008, Lu & Goldin-Meadow, 2018).

Table 7: Adjectival mouth gestures combined with S&S depiction of ‘big size” and ‘circular shape’, in AdaSL,
and of ‘big size’, in LaSiBo

S&S sign (AdaSL)
Mouth independent of sign| (number of mouth movements combined
with S&S signs)

[puffed-cheeks] SWELLING  body-based depiction
(N=5)

*new fixed mouth
component for AdaSL Total=5

[0o] ‘circular  body-based depiction
shape’ (N=2)

space-based depiction (tracing)

(N=4)

Total=6

The summarising results presented here show that AdaSL has consistently devel-
oped mouth movements as inherent part of particular signs (Table 6). Independent
mouth gestures (Table 7) are also more consistent in providing information about
S&S in AdaSL rather than LaSiBo, which rarely produces them. In fact, only one
mouth gesture, [puffed cheeks], was found repeatedly with the same manual depic-
tion for ‘big size’, although produced by the same signer. These differences may
reside on the fact that AdaSL is much older than LaSiBo.

4. Conclusion

To conclude, we are now able to answer the question posed initially ‘How are
mouth movements like in S&S depiction?” Even though the proportion of manual
S&S depiction is similar in both SLs, results show that mouth components, in AdaSL,
are quite numerous and most seem to have independent meanings.This contrasts with
the marginal occurrences in LaSiBo.

Overall, and to answer the second question about the differences between both
SLs, we observe that AdaSL signers produce mouth patterns as fixed combinations
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with signs for S&S depiction, namely for BIG, smaLL-land also for LoNG, deriving
from mouthings. According to the data, a new fixed mouth component was identified
combined with the space-based lexical sign sMALL-2. All of these mouth movements,
in AdaSL, seem to be able to recombine with other depiction S&S signs with related
meanings. In contrast, Ivorian signers from Bouakako do not produce any of the sort.

In what concerns manual depiction of S&S, LaSiBo shows an overwhelming ten-
dency to produce body-based signs, doing exclusively in this manner, in the depic-
tion for ‘small size’ and ‘circular shape’, signs that, for the most, do not have mouth
movements.

To follow up on this work, it would be interesting to analyse the facial expressions,
specifically concerning mouth, in our other tasks that were performed during fieldwork
and that were not so emotional as the spontaneous narratives on animal attacks.
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