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Introduction

The manual sign not only functions as a global whole, it also can and
does derive great expressive force, directness, and unambiguousness
from representing what it stands for through indication of its shape or
movement, outline, or any other typical visual characteristic. This is at
least how signs usually are born... and no matter how much they
mature into arbitrary and conventional signs thereafter, they retain a
dormant relation to this force that can be reawakened at any time...
‘Iconicity’ is not a more or less accidental feature because it comes to
the surface only once in a while, but a basically concomitant
characteristic that is potentially present all the time.
Tervoort (1973:357)

In the analysis of natural languages we are confronted with continua of signals, the
sound stream of a spoken language or the sign stream of a sign language. Duality of
patterning is thought to be one of the essential properties of natural languages (cf. de
Saussure [1916],1949). This means that linguistic expressions are analyzable on two
levels: as composed of meaningless elements (phonemes, syllables etc.), and as
composed of meaningful elements (morphemes, words and phrases).
A syntactic analysis establishes the discrete words of the language. A
morphological analysis in turn can establish whether these words are simplex or
whether they are composed of different morphemes. As for the composition of
discrete simple words, two points of view can be contrasted with respect to their
form:
x The discrete morphosyntactic atoms of a language are ‘gestalts’; they have
no internal structure.
x The discrete morphosyntactic atoms are compositional; smaller recurrent
(meaningless) building blocks can be distinguished as well as a formal
structure that regulates their combinations.
In spoken languages the fact that smaller recurrent (meaningless) building blocks
can be distinguished as well as a formal structure that regulates their combinations is
the raison d’être for phonological analyses. The main assumption for a phonological
analysis of sign language is therefore that there is phonological compositionality.
One of the reasons that linguistic research on sign language is a relatively new
discipline is that, for a long time signs were approached holistically as pantomime or
‘drawings in the air’. Since the groundbreaking work of Stokoe (1960), who actually
showed that ASL signs are composed of recurrent form elements, sign languages
became more and more recognized as natural languages.
Strong evidence for compositionality in sign languages lies in the notion of wellformedness. Native signers have intuitions about the well-formedness of signs,
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analogous to the kind of knowledge that speakers of English have, and which tells
them that /bnik/ is not well-formed, whereas /blik/ is, even though both are absent
from the English lexicon. Such knowledge is incompatible with the claim that all the
forms are simply listed as holistic units. Knowledge of the list would tell one what is
not in it, but not what could not be in it.
A second source of evidence for compositionality in spoken language research
comes from speech errors. Although we do find slips of the hand in signing (Klima
& Bellugi 1979), it is debatable, as it is in spoken language, whether such data
support the phonological decomposition up to the finest details, since it leaves open
the possibility that this fine structure only exists in the mind of the phonologist who
proposes it.
Thirdly, language acquisition data also may support a compositional structure
(see for instance Van der Hulst (1996a) for the acquisition of handshape) in so far as
acquisitional stages point to discrete aspects of signs.
A fourth source of confirmation for compositionality in the phonology of spoken
language are phonological processes or rules that make reference to a whole class of
phonemes in terms of a property, or set of properties that they share. Unfortunately,
sign languages do not provide us with abundant evidence of this sort. Phonological
rules typically account for distributional regularities in polysyllabic and
polymorphemic units, involving assimilation at syllable boundaries, or phenomena
like vowel harmony. The pervasive monosyllabicity of sign languages explains the
absence of such rules.1
I assume that the object of a phonological analysis of sign language is not the
study of the actual realization and perception of signs, but of the cognitive patterns
that lie behind these realizations. Such an assumption aims at a model of mental
representations of signs including a set of phonological primitives from which the
representations are built that expresses the restrictive possibilities the users of a
language have in combining elements of their language. Furthermore, phonological
analyses aim at describing and accounting for the behavior of these elements in
context (e.g., assimilation, dissimilation and phonetic variation). To reach this stage
of explanation, an inventory of the primitive phonological distinctive elements has
to be made first. The main aim of this thesis is to investigate the primitive distinctive
elements of Sign Language of the Netherlands.
1.1

Phonology of sign languages

In designing a phonological model we do not, as in the case of spoken language,
have the advantage of being able to rely on a long tradition of proposals for feature

1 Typically, signs consist of one movement unit only. This unit has been compared to the syllable (e.g., in

Perlmutter 1992, Sandler 1989).
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sets and higher-level constructs. 2 Sign linguistics essentially started in 1960 with the
publication of Stokoe (1960), anticipated by earlier work that recognized the
linguistic, communicative status of signing (see, for example, Tervoort 1953).
Since the pioneering work of Stokoe (1960), signs are considered to be
composed of non-manual properties and manual properties. The former can play a
role at the level of lexical distinctions, but seem to be more active at the post-lexical
level.3 Manual properties involve a characterization of the shape and position of the
fingers (or ‘handshape’), the movement of the hand and/or fingers and a location
where the action takes place. Battison (1978) added orientation (of the hand) as a
fourth manual property. Each set of manual properties can be instantiated by a finite
set of values, features, or elements:
(1.1)

Properties of the sign
Sign

Non-manual

Manual
Handshape

Location

Orientation

Movement

Stokoe put forward the idea that the difference between a sign (for example one
meaning “cat”) and the English word ‘cat’, was that the former was essentially a
simultaneous event, whereas the latter had a temporal organization. Thus, the basic
elements of a sign (movement, handshape, location, etc.)4, which he called
‘cheremes’ (and were later called phonemes) were claimed by Stokoe to be realized
simultaneously and to be linearly unordered, whereas the phonemes of spoken
language are typically linearly sequenced. Note, however, that the structure in (1.1)
seems to have formal properties that make it look like the structure of single
phonemes in spoken language. After all, the class units – such as laryngeal, place
and manner –, that make up a phoneme are not linearly ordered either.5 After
Stokoe’s groundbreaking work, later researchers (for example Newkirk 1981,
Supalla & Newport 1978, Liddell 1984, Liddell & Johnson 1989) felt that it was
2 For an extensive and thorough overview of the history of sign language phonology I refer to Corina &

Sandler (1993) and Brentari (1998). Parts of this section are based on Crasborn, Van der Hulst &Van der
Kooij (in press).
3 Non-manual properties at the post-lexical level encode distinctions that, in spoken languages, are often
encoded in terms of intonational elements (boundary tones, pitch accents).
4Other aspects of the sign can be distinguished that are not necessarily present in all signs. Some SLN
signs contain for instance non-manual information. Other possible distinctive components are contact, the
number of articulators (one or two, essentially), or timing aspects (alternation) of the sign. Some of these
components have been proposed as 'minor parameters' (Klima & Bellugi 1979), and can be involved in
the phonological behavior of the sign (cf. contact in the reduction of signs in compounding; Liddell &
Johnson 1986), alternation in weak drop (Padden & Perlmutter 1987). These aspects are discussed in
chapter 5.
5 Class-nodes were recognized as formal organizing units within segments/phonemes in Anderson &
Jones (1974), Clements (1985), and Sagey (1986).
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necessary to be able to make reference to the beginning and end points of the
movement of signs, for example for inflectional purposes, or to express
assimilations involving a switch in the beginning and end point of the movement
(see Sandler 1989, Van der Hulst 1993 for a discussion of the arguments). Without
formally recognizing the beginning and end point in the linguistic representation, it
would be impossible to formulate rules that refer to these entities. These
considerations led to the adoption of some kind of ‘skeleton’ to which the other
units of the sign – the class units handshape and location – associate in an
autosegmental fashion (as explicitly proposed in Sandler 1986). Most researchers
proposed a skeleton that not only represented the initial location and final location
but also an intermediate movement, resulting in a representation with two different
types of segments, L- and M-segments (Liddell 1984, Liddell & Johnson 1989,
Sandler 1989, 1993, Perlmutter 1992, Brentari 1998). Referring to the LML
sequences as analogous to a CVC-syllable (see Chinchor 1979, Coulter 1982), then
seemed obvious.
Several researchers have assigned a central perceptual status to the movement
unit (M) (see Perlmutter 1992, Corina & Sandler 1993, Sandler 1993, and Brentari
1998 for relevant discussions). Perlmutter (1992) explicitly compares the Msegment to vowels in spoken language, and he adds a moraic layer to the
representation based on distributional evidence of movement types.
The model that was proposed in Van der Hulst (1993) proposes that movement is
not a unit on the skeleton, following several other researchers (for example Stack
1988, Hayes 1993, Wilbur 1990, 1993), and replaces the LML-skeleton by a
bipositional XX-skeleton, corresponding to LL. The redundant properties of
movement are represented as transitions between two states of the articulator. The
model proposed in this thesis builds on the model proposed by Van der Hulst
(1993).
1.1.1

Sign Language of the Netherlands (SLN)

The language that is studied in this thesis is Nederlandse Gebarentaal (NGT),. It is
the language used by the Deaf community in the Netherlands. 6 Sign Language of the
Netherlands (SLN) is the English name for Nederlandse Gebarentaal which I will
use throughout this thesis. For about 16,000 Deaf and hearing people in the
Netherlands, SLN is a preferred language (Commissie Nederlandse Gebarentaal,
1997). 7 I refer to Crasborn (2001) for a more extensive description of the
sociolinguistic and historical situation of the Deaf community in the Netherlands.
As is the case for most (sign) languages, SLN is a mere abstraction. One of the
consequences of the sociolinguistic situation of SLN users (and presumably of most
sign language users in countries in which the educated establishment uses signing) is

6 Writing Deaf with a capital indicates that we are referring to the cultural community, or minority, and

not to a community of people with a certain degree of hearing loss (Woodward 1982).
7 This group includes for example hearing children of Deaf signing parents.
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that there is a continuum from ‘pure’ sign language to ‘Sign Supported Dutch’8
(Nederlands met Gebaren). The fact that sign languages are almost always minority
languages9 in a spoken language environment that are or have been suppressed, is an
important factor in both the pragmatics and in the historical depth of sign languages.
Moreover, adopting SLN as a topic of research implies that we ignore regional
differences to some extent. Within the Netherlands five regional variants, sometimes
called ‘dialects’, have been distinguished, centered around the five Deaf Institutes.
The differences between these variants are mainly lexical (Commissie Nederlandse
Gebarentaal, 1997:60), although morphological and/or syntactic differences, have to
the best of my knowledge, not been systematically investigated.10 The lexical
differences that do occur seems to be decreasing as a result of the increasing contact
between Deaf people from different parts of the country.11
Although the SignPhon database (see Appendix B) allows signs to be stored and
to be retrieved according to region, the data used for this study were not coded for
this. This does not mean that I consider regional differences as unimportant or
uninteresting. However, my main objective was to gain insight in the phonological
system of the language. This requires abstracting away from all sorts of variation,
not only regional variation (see Crasborn 2001 for an overview of different sources
of phonetic variation).
The data used in this thesis – the lexical items that were stored in the SignPhon
database, and the well-formedness judgments – all come from native and fluent
female signers from the Randstad, i.e., the densely populated western part of the
Netherlands (Voorburg-Zoetermeer, Rotterdam and Amsterdam).
In the generative tradition ‘the language system’ is regarded as the grammar of
‘the ideal speaker or signer’. In real life we are faced with a collection of individual
grammars. It is not completely clear how we can jump from such a collection to a
standard grammar. Hence, on the one hand consulting only female signers from one
part of the country may not result in a balanced analysis of SLN phonology. On the
other hand using data from a relatively homogenous group of signers may be an
advantage, because at least some variables are constant.

8 A means of communication that follows the Dutch word order, supported by the signing of (mostly)

content words that are often borrowed from SLN.
9 Some examples of communities that have sign languages as their primary or equally important means of
communication are: Adamorobe Sign Language (Frishberg 1987), Martha’s Vineyard (Groce 1985), and
some Deaf communities in educational settings, for example the Gallaudet University in Washington DC,
USA.
10 Grammatical differences appear to be due to factors of age, whether there are hearing or Deaf parents
and their attitude towards the use of sign language, rather than to dialectal differences.
11 In case of SLN (and presumably other sign languages) the main means of continuity and
standardization has been the existence of Deaf institutes. Currently, interesting developments in the
standardization process are taking place with respect to (the materials used in) the interpreters training
program that was started in 1997, the broadcasting of the morning news interpreted in SLN and in the
development of a list of standardized signs (STABOL-project). These developments anticipate thorough
sociolinguistic research.
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Phonological research on SLN

Following Tervoort’s study of the communication system of deaf children published
in 1953, linguistic research on SLN started in the 1980's in the context of the
KOMVA12 project, a dictionary project that aimed at collecting and describing signs
from the five different geographical areas around the Deaf schools/institutes. On the
phonological side, in the course of the KOMVA-project, a few articles were
published on the distribution of handshapes (Harder 1989, Harder & Schermer 1986,
Harder & Bos 1987, Schermer 1990).
Some of the research in the nineties that was mainly directed at syntactic aspects
of the language can be found in Bos (1989, 1993; on directional verbs), Coerts
(1992; on non-manual markers) and Schermer & Koolhof (1990; on the expression
of tense in SLN). An overview of recent research on SLN and on the Flemish sign
language can be found in Crasborn et al. (1999).
At Leiden University phonological research started in the early nineties under
the direction of Harry van der Hulst. The SignPhon database was developed
(Crasborn et al. 1998, Crasborn 1998), a number of masters’ theses were written
(Blees 1994, Van der Kooij 1994, Ballering 1995, Crasborn 1995), and a
phonological model was developed, generating issues, such as, the phonological
representation of handshapes, of orientation and of aspects of two-handed signs, on
which several articles were published (Van der Hulst 1993, 1995ab, 1996ab, 2000b,
Van der Kooij 1996, 1997, 1998, 2001, Crasborn 1996, Crasborn & Van der Kooij
1997, to appear).
1.2

Some drawbacks of earlier proposals

Components in the formation of signs and features that have been acknowledged in
the literature (especially based on research on American Sign Language) are rooted
in projects that aimed at storing signs for dictionaries (cf. Stokoe et al.’s 1965dictionary of ASL and the KOMVA-project for SLN). Subsequent phonological
models adopted (some of) these components and features as primitive elements
(Liddell & Johnson 1989, Sandler 1989, 1995c, Perlmutter 1990, Brentari 1990,
1998, Stack 1988, Uyechi 1996). From a descriptive point of view we can certainly
say that every sign is built up from a specific handshape (or sequence of
handshapes), in a specific orientation (or sequence of orientations), acting in a
specific place of articulation and that all signs contain a movement. For a
phonological analysis, however, the phonological relevance of these aspects of the
sign and the distinctiveness of each of the features specified for these aspect needs
to be established.
Most analyses of American Sign Language (ASL) and of other sign languages
studied to date result in many distinctions without explicit evidence for the
12 KOMVA stands for “verbetering van de kommunikatieve vaardigheden bij dove kinderen en dove

volwassenen” (‘improvement of communicative skills of deaf children and deaf adults’) (KOMVA 1988).
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phonemic status of these distinctions, resulting in large sets of (often) articulatorybased features. (e.g., Brentari 1990/98, Liddell & Johnson 1989, Sandler 1989). As
might be expected from explorative proposals for feature sets, there has been a
strong focus on the great phonetic diversity of signs, and much less on phonological
distinctiveness. Consequently, most proposals involve rather large sets of features,
which minutely encode many phonetic details, and which give the impression that
the feature structure of signed languages is much richer than that of spoken
languages. As a result of this phonetic detail, it has often been noted in the sign
phonology literature that there are only few minimal pairs in sign languages.
A second potential weakness of phonological models and analyses proposed in
the past few decades concerns the emphasis on the arbitrariness of the sublexical
distinctive units. Probably guided by the fact that phonological and phonetic units
(e.g., phonemes and features) are usually meaningless in spoken language, sign
analyses often completely ignore potential semantic or iconic motivation of
sublexical units.13
In sign languages, most of the formal sublexical elements are distinctive (make
meaning contrasts) in the same way as, for instance, the feature [voice] in spoken
language. Some segments have this feature and other segments do not, and the
meaning of two words can differ based on the presence or absence of just this
feature. For example, the distinct sounds /p/ and /b/ in the Dutch pair Bas-pas (the
first is the name of my son, and the second means “recently”) are distinguished by
the feature [voice]. In SLN, however, and presumably in other sign languages as
well, many sublexical elements are meaning-bearing or semantically motivated. For
example, in §3.5.1.6, I show that the meaning of signs located near the temple all
involve a mental state or activity. This attribute has never before been seriously
addressed in sign language phonology. The fact that in sign languages some
sublexical elements carry meaning poses a special problem, or challenge, for
phonological analyses of sign language. If some formal sublexical elements are
systematically associated to some meaning aspect, would it not be appropriate to
invoke a morphological analysis? In the tradition of structuralist linguistics
(Bloomfield 1933) a morpheme is generally defined as the ‘minimal meaningful
element’. Hence, if a form element is semantically distinctive just by way of the fact
that it carries meaning, it could be characterized as a morpheme.14
Problematic for a standard morphological analysis is that the residue (i.e., the
form minus the meaning-bearing element) is not necessarily itself a meaningbearing element, or combinations of meaning-bearing elements. This makes the
phenomenon discussed here more like sound symbolism, where part of a morpheme
is said to be meaning-bearing. Examples from English show that sound symbolic
13 The role of iconicity has not been fully appreciated, because of the idea that if sign languages were to

be natural languages, they would have to be like spoken languages in all respects. Since iconicity plays
only a marginal role in spoken languages and since arbitrariness was assumed to be a crucial property of
human language, signs languages had to be arbitrary as well (cf. §1.2.3).
14 An implication for the mental representations of signs is that phonologically simple signs may be
morphologically complex, given that sublexical units can be iconically motivated.
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items are not necessarily iconic, e.g.,, the consonant clusters /gl/ is supposedly
associated to “shining”, as in glitter, glow, glint, glisten, glimmer, and gleam, and
/tw/ has the meaning component “duality” in for example, two, twin, twice, twelve,
twenty, twilight and twain.
The only meaningful sublexical units that have received a lot of attention in sign
language literature are so-called classifier-handshapes. Classifier handshapes are
meaningful hand configurations that represent form aspects of their referents and
that play a role in the formation of complex predicates.15 I refer for a detailed
discussion of classifier predicates to Supalla (1986) for ASL, Wallin (1996) for
Swedish Sign Language, and Zwitserlood (2001) for SLN.
The special status of classifier handshapes is thus morphosyntactically
motivated, but from a formational point of view their special status has perhaps been
overstated. Firstly, other elements of the sign can also be semantically motivated
(the location, movement properties, the orientation). In her book on word formation
in British Sign Language (BSL), Brennan (1990) showed that, besides classifier
handshapes, symbolic locations and metaphoric handshape changes and movements
are also used in new formations in BSL. Moreover, Brennan notes that in
morphologically complex signs that are invented ‘on the spot’, signers make use of
the same meaningful elements as can be found in the frozen lexicon.
Secondly, the semantic motivation in these classifier handshapes is componential
rather than holistic in many cases. For instance in the C-hand, representing a
cylindrical object, the number of fingers (four), as well as the configuration of these
fingers (curved) contributes to the representation of the virtual oblong cylindrical
object. A flat, round object, in contrast, has the same configuration (curved) but uses
a different number of fingers (one). Arguably, the configuration thus corresponds to
the round shape of the represented object whereas the number of fingers corresponds
to its height.
In this thesis I draw attention to these meaningful aspects in all components of
the sign, for a number of reasons. First and foremost, recognizing these meaningful
elements may to some extent explain the lexical distribution of form elements,
especially the exceptional status of some of the iconically motivated ones.
Secondly, as the research of Brennan (1990) shows, meaningful form elements
are psychologically real, as they play a role in word formation processes in BSL
(and presumably in other sign languages). The hypothesis that sublexical formmeaning units probably play a role in word formation in SLN as well makes a first
inventory interesting for more practical purposes as well. It may be useful to
incorporate sections on these meaningful elements in teaching material and
dictionaries.
Finally, the fact that the rate of sublexical motivated form-meaning relations
appears to be much higher in sign languages as compared to spoken language also
affects the methodology of minimal lexical contrasts as a means to find the
distinctive form elements of a language. Contrastiveness as a methodological device
15 I will show that in the SLN lexicon these meaningful hand configurations are found in frozen signs as

well.
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is not without problems in sign language phonological analysis. It presupposes that
the elements that are compared are arbitrary, in the sense of semantically nonmotivated, or, in other words that a morphological analysis has already established
the mono-morphemic units that are contrasted. In the next section I discuss this
methodology in more detail.
In sum, there are two factors that lead to a to a proliferation of distinctive
features in previous models. Firstly, allophonic relations do not seem to be
investigated systematically. Secondly, to treat iconically motivated form elements
on a par with recurrent non-motivated form elements has resulted in a large numbers
of formal properties that are non-recurrent by their very nature, i.e., because the
relation between form and meaning is analogous and thus unique.
1.3

Methodology and data

The methodology developed for establishing the building blocks of spoken language
is based on the idea that these building blocks are meaningless. Under the
assumption that signs are compositional, phonological research on sign languages
focuses on the question of how to divide up the sign stream into smaller
(meaningless) units. In phonological analysis of spoken language, the postulation of
some phonological feature is based on lexical distinctiveness and/or on phonological
behavior. Since no systematic knowledge is available of the phonological behavior
of signs in SLN as yet, the main evidence for phonological specification in the
current analysis comes from lexical contrast. A major strategy in determining what
the compositional units are in spoken language research is to look at pairs of
morphosyntactic units (signs) that are formationally slightly different but have
different meaning. We take sound properties to be distinct if they distinguish one
string of sounds meaning ‘X’ from another very similar string meaning ‘Y’. Signs,
too, can be shown to differ in terms of minimal phonetic properties in for instance
the handshape or location components (e.g., TO LIVE vs. HOLIDAY and HOLIDAY vs.
ALSO illustrated in (1.2))
(1.2)

HOLIDAY, ALSO

and TO LIVE

HOLIDAY
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TO LIVE

The form element responsible for the distinction between the two signs is part of the
mental or underlying representation of the sign, and can be used to make newly
formed signs given a (language specific) set of restrictions on combination. The first
two signs are distinguished by their location (cheek vs. chest), and the first and the
third signs are distinguished by the position of the fingers (or handshape, a so-called
B-hand in HOLIDAY and a T-0 hand in TO LIVE ). In line with traditional phonological
practice, we represent the distinctive form elements with distinctive features.
It is well known that distinctive features may be realized differently in different
contexts. Hence, it is always possible that two different phonetic properties are
realizations of one distinctive feature. Traditionally, this phenomenon is more
widely acknowledged at the level of ‘phonemes’ (i.e., bundles of distinctive
features) where variations of one phoneme are called allophones. However, since we
now take distinctive features (rather than phonemes) to be the smallest elements,
variation in realization might also be found at this lowest level of representation.
In my analysis of SLN, I used the lexical contrast established by minimal pairs
of signs as positive evidence for the distinctive or phonological status of each form
element. As minimal pairs are hard to find, I also used the predictability of form
elements as negative evidence. In case an ‘allophonic relation’ can be established
between two form elements, based on the presence of some other form element(s),
one underlying phonological feature is proposed.16
For example, the handshape that consists of a straight extended index finger, the
1-hand, can be distinguished from the handshape that consists of an extended index
finger that is bent at the knuckles that are closest to the palm of the hand (the base
joints). If we can describe in which context the bent 1-hand occurs, the bent 1-hand
can be considered an alternate or allophone of the 1-hand. For instance there are
signs in which pointing toward some location requires bending at the base joint. In
the pointing sign I, the chest is the location. Bending the base joint in order to point
the fingertip to the chest instead of lifting the elbow arguably involves the least
articulatory effort. Although the phonetic descriptions of 1 and bent-1 are different,
16 Allophony is variation that does not result in a difference or change in lexical meaning and that is

correlated with some formal property or context of the sign. ‘Free’ variation is in principle non-existent,
since there is likely to be some determinant – phonetic, prosodic, social, etc. In my view, then, free
variation means that we do not know or cannot properly describe the factors determining the variation.
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they receive the same phonological representation. They could be called 1 and bent1 allophones, but I prefer to regard them as two realizations of a specific
phonological representation.
(1.3)

‘allophones’17
a.

1

b.

bent-1 (1^)

It thus seems impossible to establish distinctiveness of form elements without
looking at the way these elements are realized in different contexts, both linguistic
and paralinguistic. In other words, what is the variation space for a certain element?
For an extensive discussion of phonetic variation and the linguistic and extralinguistic factors that control variation, both in spoken and in sign language
research, I refer to Crasborn (2001). Battison et al. (1975) argue that variation offers
insight into sign phonology. They argue that the phenomenon indicates the
naturalness of constraints and processes that relate to the 'phonetics' of signs and
which are based on natural dynamics of manual articulation and visual perception.
In the subsequent chapters I will address the issue of phonetic variation in two ways.
Firstly, I provide rules that explicitly generate a specific phonetic realization of a
phonological element in a specified context. Whenever possible, I will relate these
Phonetic Implementation Rules to general factors of articulation and perception. In
case no precise context is specified, a default interpretation is proposed, based on
frequency in the lexicon. For instance, the default interpretation of the articulator
feature [one] is the extended index finger (see 1.3a).
Secondly, I will approach phonetic variation in signs by investigating the
phonetic space that is associated to a phonological element, namely distinctive
location on the head and on the chest. I have explored these phonetic spaces by
asking native signer for their judgments on the well-formedness of signs in which
phonetic locations were systematically varied in all three dimensions. I discuss these
investigations in detail in the location chapter (§3.4.2 and §3.4.3).
The main set of data for establishing the componential units and the way they
combine was a set of SLN signs that were stored in the SignPhon database (Blees et
al. 1996, Crasborn 1998). This database was designed for detailed encoding of the
phonetic form of signs, and is described in Appendix B. The signs that were stored
in the database are all signs in isolation which are defined as citation forms. A

17 Throughout this thesis handshape drawings are used that were reprinted with permission from the

‘Table of handshapes’ in Prillwitz et al. (1989) HamNosSys. Version 2.0 Hamburg Notation System for
Sign Language. An introductory guide, Hamburg: Signum.
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citation form is the answer to the question: ‘what is the sign for xx?’, where ‘xx’ is a
written Dutch word.18
The way the SignPhon database was used in this thesis was to help find
allophonic relations and to provide insight in the frequency of occurrence and the
lexical distribution of form elements. It was not so useful for finding minimal pairs
because the system did not allow the user to find pairs that differ in their value for
one field.
1.4

Hypotheses

This thesis aims at an analysis of the phonological form of lexical items of Sign
Language of the Netherlands (henceforth SLN). This goal is addressed by providing
an inventory of the phonologically distinctive elements of SLN, and by proposing a
model that structurally organizes these elements. The phonological representation of
lexical signs in this model meets three requirements. Firstly, the representation is
based on a maximally economical set of phonological objects (features and
organizational categories). Secondly, restrictions on the way the distinctive
components of signs in SLN combine are reflected in the organization of the model.
And thirdly, the representations reflect relative markedness, measured by lexical
distribution patterns in terms of relative complexity of the representations. With
respect to the inventory of phonological elements of SLN, I formulated the
following hypothesis:
x

As a result of applying the commonly accepted theoretical princples of
linguistic contrast and maximal simplicity, the set of phonological features
needed to describe the distinctive elements of the SLN lexicon is
hypothesized to be smaller than sets proposed in current phonological
models (e.g., Liddell & Johnson 1989, Sandler 1989, Brentari 1990, 1998).
Moreover, a more restricted and explanatory model of sign phonology will
emerge.

An effect of advancing this goal is the issue whether, and to what extent, motivated
(or analogical) form-meaning relations are present at the different levels and units of
analysis. Is it possible that exploring the motivatedness of the relation between form
and meaning of form elements of signs offers an explanation for the exceptions we
find to the generalizations and constraints on sign forms? Assuming that analogical
relations between aspects of the form and their extra-linguistic referents are present
in SLN phonology and phonetics, how pervasive are these analogical relations in the
18 Words are often pronounced differently in connected speech than they are in isolation (Kaisse 1985).

Arguably, this holds for signing as well. Citation forms probably yield a particular prosodic context that
may not (often) be found in connected signing. In the number of repetitions of a sign’s movement, for
instance, prosodic domains and contexts appear to be crucial (Miller 1991, Nespor & Sandler 1999,
Sandler 1999). Hence, the citation forms in SignPhon data are not suitable for determining whether for
instance the number of repetitions is a lexically distinctive feature of signs.
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SLN lexicon? In other words, to what extent are form elements of the sign
determined by semantic motivation? This resulted in the second hypothesis:
x

A part of the phonetic realizations of distinctive form elements of SLN
signs is determined by semantic motivation.

Throughout the analysis I use distinctions and evidence for the organization of these
distinctions that is based on research on other sign languages, mainly ASL.
Especially aspects of the organization of the components in the model I propose here
are based on evidence of phonological processes in ASL. For example, the
hierarchical relation between the handshape and the orientation is based on
assimilation processes in ASL compounds (Sandler 1989). As far as the form
elements, their distinctiveness, their lexical distribution and their possible iconic
motivation are concerned, I will use evidence from SLN only.
1.5

Phonological representation

Before discussing the motivated form-meaning associations in more detail, I will
address the question of what is specified in the phonological representation of signs.
I suggest that there are two conditions that must be satisfied in order to specify a
formal sublexical contrastive element in the underlying representation. The first
requirement to be included in the phonological system is that a distinctive form
element – a feature or phonological construction – is recurrent in the lexicon. This
rules out contrastive form elements that cannot be omitted (i.e., whose absence
yields ungrammaticality), but occur only once (or with very low frequency) in the
lexicon. In the sign TO BE PRESENT, for instance, the oral component ‘shh’ is
obligatory. However, the oral component is not recurrent, as it does not occur in
other lexical forms.19 This oral component is therefore not included in the
phonological system. It is, however, specified lexically as an idiosyncratic phonetic
feature of the sign. In §1.6.3 I discuss how the lexical model proposed there
accommodates these non-recurrent form elements.
The second requirement for phonological specification that must be met is that
the information is not predictable from either the phonetic context, or from the
semantic context. A common idea in phonological theory is that redundant
information is not stored in the underlying representation. What is stored in a lexical
representation is unpredictable information concerning the formal, morphological,
syntactic and sometimes pragmatic characteristics of a sign. The formal
characteristics of a lexical form are its phonetic and phonological properties. The
question what is ‘phonological’ and what is ‘phonetic’ depends on the theory or
model that is assumed. In this thesis I consider form elements that are not
predictable and that distinguish several lexical forms as phonological. These
19 That is as far as we know, since no systematic research into lexical non-manual aspects of SLN is

available yet.

26

CHAPTER

1

phonological specifications are linked to a phonetic space by phonetic
implementation rules. I assume the requirement that redundant information is
omitted from the underlying representation to hold for phonetic redundancies, and
also for redundancies based on semantic motivation. Since there are no other
categories of form elements besides phonological or phonetic ones, as far as I know,
the consequence of omitting the semantically motivated form elements from the
phonological inventory is that these form elements must be referred to as ‘phonetic’.
In the remainder of this thesis, ‘phonetic’ thus merely indicates that I refer to the
surface form elements.
(1.4)

Phonetic Implementation Rules

Phonological
Specification

Phonetic
Implementation
Rule

Phonetic
Space of X
y

X

X is realized as x in the context C

x
z

I propose Phonetic Implementation Rules (PIRs) to account for allophonic relations
between form elements that are phonetically based. The PIRs specify how a
phonological specification (X) is implemented in phonetic space (as x) given some
specified context (C). Phonetic implementation rules specify the way an underlying
representation is realized in a specific structural context; they pick out a specific
phonetic value in the phonetic space of the phonological specification. To give an
example, in the sign PEOPLE the tips of the fingers point at or touch the chest. The
base joints, connecting the fingers to the flat part of the hand, are flexed in this sign.
The structural context – the location and the part of the hand that touches the
location – determines the (flexed) position of the fingers. Thus, the flexed position is
a predictable phonetic aspect of the sign. It can be predicted from the phonologically
specified location feature [trunk], and the relative orientation feature [tips],
specifying the part of the hand that points in the direction of the specified location.
The exact way a phonological specification is implemented depends not only on
structural (i.e., phonological, phonetic, morphological and syntactic) factors but on
sociolinguistic factors as well. That is, the sociolinguistic context may influence the
phonetic space that is available for realizing a specific underlying representation.20
To account for the ‘allophony’ of iconically motivated form elements, I propose
Semantic Implementation Rules (SIR’s) which link a phonological object, e.g., a
feature specification, to a semantically motivated form element or object. In the next
section I will discuss this proposal in detail. Just like the Phonetic Implementation
Rules, the Semantic Implementation Rules reduce the set of phonological features.
20 See Crasborn (2001) for a detailed overview of the non-linguistic properties of the speaker/signer and

the addressee which I subsume here under ‘sociolinguistic factors’.
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In sum, a phonological feature or construction:
1. is recurrent/productive in the lexicon
2. is neither predictable in phonological/phonetic nor in semantic terms.
1.6

An account of motivated form elements

In this section I discuss the issue of (iconic) motivation in some detail. Furthermore
I discuss Phonetic Prespecification and Semantic Implementation Rules, which
account for motivated form elements, and a lexical model that accommodates these.
1.6.1

Motivated form meaning relations

Ever since de Saussure ([1916] 1949), it has been assumed that the arbitrary relation
between form and meaning in the lexicon is one of the defining properties of
language. In spoken languages, the relation between sounds and meaning appears to
be arbitrary to a large extent (in the sense of being unmotivated, non-iconic).
Examples of spoken language motivated form-meaning pairs that are iconically
motivated are the sound-for-sound forms, such as the Dutch words ‘tsjilpen’,
‘koeren’, ‘zoemen’, ‘sissen’. These words all behave according to the Dutch
morphological system. Phonologically they are well formed, although the onset of
‘tsjilpen’ is highly marked in Dutch. In some cases the iconically motivated status of
a sound is used as an explanation for not undergoing some historical change. For
example, in Roermond-Dutch, the [s] at the beginning of words is always realized as
/z/ (or, more generally, fricatives in first position are voiced), except for the
onomatopoeic verbs ‘suizen’ and ‘sussen’ (Kats 1939). In studies on spoken
language sound symbolism, sublexical form-meaning tendencies have been revealed
(see Haiman 1985, Hinton, Nichols & Ohala 1994).21 Some languages have
sophisticated sound symbolic systems (e.g., Japanese, Kita 1997). Motivated formmeaning associations at a phonetic/phonological level have been proposed in the socalled Frequency Code (Ohala 1984). For instance, high tones and vowels with high
second formants (e.g., /i/) are associated with small size, sharpness and rapid
movement, and low tones and vowels with low second formants (e.g., /u/) are
associated with large size, softness and heavy, slow movement (Hinton et al. 1994).
It is important to note that, although these phono-semantic tendencies may exist, in
many cases there is no clear semantic (iconic) motivation for a statistically valid
form-meaning patterning (e.g., that /i/ is small and /a/ is big). In many cases the
relation between form and meaning is just as arbitrary (conventional and
unmotivated) as we would expect in the Saussurian paradigm. In case these

21 “It is only in logical systems that one would expect to find no exceptions. Perhaps some aspects of

language do function like logical systems, but surely phonetic symbolism operates probabilistically. It is
only necessary, then, to demonstrate that words with certain meanings tend to have a certain phonetic
characteristic, not that they always do.” (R. Cosper, SoundSymbol email list, 4 August 1999)

28

CHAPTER

1

sublexical form-meaning pairings are recurrent, one could propose to consider them
as morphological units.
Conversely, in sign language, sublexical form-meaning relations that are not
morphemes in the traditional sense are often iconically motivated. As Mandel
(1977) noted, in many signs, there seems to be a non-arbitrary relation between
some part of the referent or concepts that are associated with it, and a part of the
form of the signs. In research around 1980, several authors recognized the presence
of this iconicity, but at the same time argued that since it does not seem to play a
(beneficiary) role in sign language acquisition or processing, it was not a highly
relevant topic for linguistic research (Klima & Bellugi 1979; Poizner et al. 1981).
Iconicity, they argued, was a historical relic from the process of creating new lexical
items, rather than an integral and accessible part of the lexical knowledge that
signers possess.
Other authors have argued that in studying the phonological structure of signs,
iconicity needs to be an integral part of the investigation. Friedman (1976) argued
that in the phonological description of signs, iconicity must be referred to because it
is highly conventionalized in sign languages. She claims that in the location aspect
of signs iconicity plays an important role. Following Stokoe (1960) she argues that
iconic locations should be considered allophones of the phonemic location that is
phonetically most closely related. I subscribe to this view, which is different from
the more common approach where for instance each phonetic location, whether
iconically motivated or not, gets a specification. In the latter approach, whether the
phonetic location is semantically loaded or not, is not an issue.
In the discussions on the role that iconicity plays in signs language forms, the
focus has been on iconic motivation of whole signs, and on the effect of this overall
iconicity on recognition and retrieval of signs. (Klima & Bellugi 1979, Pizzutto,
Boyes Braem & Volterra 1996).22 It is important to note that it is misleading to
speak of ‘iconic signs’. Signs typically are not iconic as a whole; rather a part of the
sign represents (in a conventionalized way) a part of the referent. The discussion of
how iconicity may influence the formational (phonological and phonetic)
organization is typically only discussed in footnotes. Sometimes, in discussion of
distribution of feature values, reference is made to iconic motivation. A common
view in this respect is, that iconicity can explain the existence of exceptional feature
values (Crasborn 2001). However, Brennan (1990) argued that word formation
processes show that much of the iconic information present in frozen lexical items is
accessible to adult signers
In the following section I will spell out how I use the notion of iconicity. I
subscribe to the cognitivist approach to iconicity in work by Taub (1997, 2001), who
proposes iconicity is not simply a matter of resemblance between form and meaning.
For Taub, the language external motivation of linguistic forms is not established
through a direct resemblance, but it is the result of “a sophisticated process in which
the allowable phonetic resources of a language are built up into an “analogue” of an
22 For an overview of the approaches to iconicity in (sign) linguistic theory I refer to Taub (2001)
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image associated with a referent” (p. 20). It is never the case, then, that all aspects of
the referent are encoded, so to speak, by the linguistic form; our conceptual
knowledge is much too rich for that. Linguistic iconicity is defined as the existence
of a structure-preserving mapping between mental models of linguistic form and
meaning. (p.23). The model developed by Taub – the analogue building model of
linguistic iconicity – is illustrated in (1.5):
(1.5)

The analogue building model of linguistic iconicity (Taub 1997, 2001)

Analogue-building process for American Sign Language (ASL) TREE, showing
(A) the initial concept tree, (B) prototypical visual image of a tree, (C) image
schematized to fit ASL’s categories, and (D) image encoded as TREE, and the three
processes of (1) image selection, (2) schematization, and (3) encoding; arrows show
structure-preserving correspondences between B, C and D.
Reprinted by permission of the publishers from: Language from the Body, Iconicity and Metaphor in
American Sign Language (2001:44) by Sarah F. Taub, Cambridge University Press.

To create an iconic item, an image is selected and schematized so that it is
representable by the language and the appropriate forms are chosen to encode each
representable part of the image in structure-preserving manner.23 Taub thus
presupposes a fixed set of formal features that the encoding device can choose from.
Presumably, she does not make a distinction between a phonological feature and its
phonetic exponent(s). Conversely, I will argue that the encoding in the analogue
building process may lead to form properties that are not present in the phonetic
pool of recurrent phonological features.
Building on this model of linguistic iconicity, Taub proposes to represent
metaphors that figure in ASL as an additional mapping from the often concrete,
physical source domain (expressed through iconic means) to an abstract conceptual
domain. An example of metaphoric motivation from SLN would be the movement
direction in the sign BEST. The upward movement direction of this sign can be
understood through the metaphor GOOD IS UP.
23 The use of structure preservation is not to be confused with the idea of structure preservation in lexical

phonology (Kiparsky 1981). It is used here to indicate that not only parts of the image are encoded but
also the way these parts are organized or relate to each other.
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Important for my analysis in terms of Semantic Implementation Rules is the idea
of representable parts of the image that are encoded by form elements. I call these
parts Meaning Aspects.
1.6.2

Semantic Implementation Rules

The fact that some features are associated to a unique semantic field has
implications for our perception of feature systems. If we want to maintain the
conception of feature systems as arbitrary, unmotivated partitionings of phonetic
space, what do we do with the elements in phonetic space that seem to be associated
to some semantic field, and whose actual pronunciation seems to be determined or
influenced by iconic or metaphoric motivation? How can this be reconciled with a
phonological sign analysis? I take an approach that is similar to that of Friedman
(1976) in proposing ’allophonic rules’ to account for iconically motivated form
elements. Analogous to the way a Phonetic Implementation Rule associates a
phonological object to a form element, given a certain (formational) context, I
propose semantically motivated redundancy rules. If some form element makes a
lexical contrast by the mere fact that it carries meaning, I propose to exclude this
meaningful form element from the phonological system, but rather view it as a
semantically motivated phonetic realization of a phonological object.
The reason for calling these entities rules is that they express generalizations
concerning the association between a form element and a meaning aspect. They are
by no means intended as procedural or derivational. SIR’s are redundancy rules in
the sense that they express predictable information. The presence of a certain
meaning aspect is linked up with the presence of a specific form element. Although I
do not use a formal format for SIR’s in the course of this thesis, they might be
schematized as:
(1.6)

Format of a SIR

Phonological feature X o Form element x /Semantic property Y
This rule reads as follows: a phonological feature X is interpreted as the phonetic
property x in the context of semantic property Y. As SIR’s express generalizations
on (pre-specified) form elements in the lexicon, they are (comparable to) lexical
redundancy rules (in the sense of Jackendoff 1975).
For example, in the case of the signs made on the temple a SIR is proposed that
associates a specific location on the upper part of the head, the temple, to the
meaning aspect ‘mental state or activity’. In the presence of that SIR the
phonological location specification [head:high], which contains the whole upper
head area from the eyebrows and the top of the ears up, is interpreted as the temple
(which is the specific motivated setting in this upper head area). The temple being
associated to the meaning aspect ‘mental state or activity’ is recurrent in the lexicon,
since it occurs in many signs. In other cases, such as the motivated location in
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the motivated form-meaning association is unique, due to its iconic
character. In order to distinguish these recurrent form-meaning associations from the
motivated form elements which occur only once in the lexicon, I account for the
recurring ones by SIR’s. For the unique motivated form elements I propose Phonetic
Prespecification (PP), implying that in the lexical representation of these signs, a
unique and motivated form element is. For example, in the sign KIDNEY, the
motivated phonetic location ‘side of the lower part of the trunk’ is prespecified in its
lexical representation. The difference between SIR’s and Phonetic Prespecification
thus merely lies in the number of occurrences of the motivated form-meaning
relation in the lexicon. In case a motivated form-meaning association is recurring I
propose a Semantic Implementation rule, and if it is idiosyncratic I propose Phonetic
Prespecification.
(1.7)

Phonetic Prespecification and Semantic Implementation Rules
Occurring recurrently
in the lexicon
Metaphoric
motivation

temple

Occurring once
in the lexicon
chest ipsilateral

TO THINK

SOLDIER

SIR: [head high] -> temple

PP: chest ipsilateral
side of waist

Iconic
motivation

???

KIDNEY

PP: side of waist

In the next section I discuss a lexical model that accommodates both Phonetic and
Semantic Implementation rules and Phonetic Prespecification.
1.6.3

The lexical model

Although I do not intend to propose a completely new model of lexical organization,
the proposal of Semantic Implementation Rules forces me to give a hint at least as to
how these strange entities are embedded in a lexical model. To do so, I make some
well established assumptions about lexical models and phonological specification.
In the lexicon, all non-predictable information concerning the form (phonological
and phonetic information), the way these forms combine (morphological and
syntactic information) and the meaning of these forms (semantic information) is
stored. Phonological information of the ‘underlying forms’ is specified in terms of
distinctive feature. The surface phonetic forms are related to the underlying forms
by implementation rules. The way phonological information is represented in the
current model is the subject of §1.5 and §1.8.
Boyes Braem (1981) was the first to argue for a lexical model that takes into
account semantically motivated elements in sign language. In her analysis of ASL
handshapes, she argues for the need of an extra symbolic level that makes a lexical
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model of sign different from a lexical model for spoken language.24 The visual
metaphors that figure on this symbolic level can be used recurrently, thus
constituting a lexical paradigm. Boyes Braem stresses that it is not the visual
metaphor that people necessarily have to be aware of, but that the underlying
concept becomes bonded with certain kinds of (handshape) features (e.g., the
‘paper’ paradigm has a specification of a base B-hand).
In the model I propose, all formal aspects of the sign can have a motivated
relation with the meaning (or denotatum). Following the distinction made in Taub’s
model, this motivation can involve direct, mimetic conceptual representation (the
mouth in TO EAT and TO SPEAK), or metaphoric conceptual representation (the
temple in TO THINK).
The lexical model I propose consists of four distinct layers. These layers are not
to be interpreted as procedural or temporally ordered; they are mere domain
distinctions in a lexical representation. The signs I use to illustrate the model are
illustrated in (1.8):
(1.8)

KIDNEY, TO THINK,

and TO MEET

KIDNEY

TO THINK

TO MEET

24 At this symbolic level Boyes Braem assumes ‘morpho-phonemic’ features that represent the

underlying visual metaphors. It is not clear to me why we need these features. Instead of assuming a
distinct layer of features, I specify the relation between the form element and its denotatum as motivated.
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The phonological objects represent the underlying form and express the phonotactic
patterns of the language. Phonological objects are associated to sets of Form
Elements. The range of these sets establishes the phonetic variation, which can be
influenced or determined by linguistic factors (e.g., segmental, prosodic,
morphological context) and paralinguistic factors (sociolinguistic variables such as
age, gender, age at which deafness emerged, the age at which a child is exposed to
sign language, etc.). The Form Elements of the phonetic domain thus play a central
role in this lexical model (cf. Boersma 1998). Contrary to what is commonly
assumed in linguistic theory, in this model of the lexicon phonetic information can
be influenced by or associated to the semantic level.
As detailed semantic analysis is beyond the scope of this work, I use Meaning
Aspects (MA’s) as a cover term for both compositional and non-compositional
meaning or denotation. For example: the concept “to think” can be a MA, but also
the “two parties” in the concept “to meet” can be a MA.25
A Visual Image can be part of the lexical representation of a sign. It is the
metaphoric representation of a concept. For example the concept “thinking” is
metaphorically associated to the visual image of the temple as the host of mental
activities. The Visual Image of the concept “to meet” involves the approach of two
parties. Similarly, the concept “kidney” is iconically associated to the Visual Image
of the typical location of kidneys in the body.
The Form Element can involve any aspect of the articulation of a sign within the
language specific phonetic space.26 For instance, the phonetic location of the sign
KIDNEY, though motivated by the Visual Image of the typical location of kidneys, is
not the side of the lower back but rather the side of the lower trunk or waist. This
phonetic location falls within the perceptual limits of the language.
What I call a Phonological Object in the lexical model in (1.9), can be any
recurrent feature or structure, for example a root node, an end node, a feature, an
association line, a prosodic unit, etc.

25 Perhaps some Meaning Aspect are better categorized as pragmatic aspects.
26 The language specific phonetic space is in turn a subset of what is articulatorily and perceptually

possible.
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(1.9)
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Lexical model

Meaning
Aspects

MA 1
a

Visual
Images
Form
Elements
Phonological
Object

VI 1

FE 1

PO 1

MA 2

MA 3

MA 4

VI 2

VI 3

c

d

h

FE 2

FE 3

FE 4

e

f

g

PO 2

PO 3

PO 4

b

In the subsequent text I further characterize the associations between the different
domains. A Meaning Aspect is associated to a Visual Image (a). Several Meaning
Aspects can be linked to one Visual Image or representation (b). For instance the
concept “to meet” involves both an “approaching”- aspect and a “two parties”aspect. A concept can involve an association to a direct iconic image (as in the sign
KIDNEY) or to a visual image that is metaphorically associated to the concept (as in
sign TO THINK).
In case no Visual Image is involved, the concept is directly linked (c) to the
phonetic representation, consisting of a set of Form Elements. In that case, typical of
spoken languages, the link of the meaning aspect to the Form Element is arbitrary
and non-motivated. If the Visual Image is mapped onto a set of Form Elements in a
structure-preserving manner, the Form Elements are (semantically) motivated (cf.
Taub 2001).27 One Visual Image can map onto several Form Elements (d). For
example the Visual Image of two objects approaching in the sign TO MEET is
phonetically realized as a selection of two active articulators and an approaching
movement.
In a phonological analysis, Form Elements are mapped unto Phonological
Objects in a many-to-one manner. For example, two non-distinctive ‘phonetic’
locations that are in complementary distribution can be united into one phonological
category, provided that the context can be specified to account for the alternations in
form. In case the Form Element is not motivated (e.g., FE 3). the association
between the Form Element and the Phonological Object (PO3) is arbitrary (f). The
reverse direction – from Phonological Object to Form Element – is called
27 In the Boyes Braem-model these motivated mappings were captured by the so-called

‘morphophonemic’ features.
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implementation. In the lexical model, I distinguish two types of implementation
rules. How a Phonological Object is implemented in the phonetic space depends,
among other things, on the presence or absence of other form elements,
sociolinguistic aspects such as style, speed, register, etc, and phonetic forces such as
ease of perception and ease of articulation (cf. Crasborn 2001). These
implementations are handled by the Phonetic Implementation Rules. In case the
Phonological Object is mapped onto a semantically motivated Form Element (e or
g), the implementation is dealt with by a Semantic Implementation Rule.
A Form Element can also be associated to a Visual Image (h) in an idiosyncratic
manner, i.e., occurring only once in the lexicon. In that case I use –
semantically/iconically motivated – Phonetic Prespecification. Despite the
idiosyncratic character of prespecification, the Form Element is always associated to
a Phonological Object in order to predict the phonetic form in case the
semantic/iconic motivation gets lost over time.28
If the Form Element is associated to a specific Meaning Aspect through a Visual
Image (e) frequently in the lexicon, people will be inclined to exploit the association
productively (in idioms, lexical extensions, creative use such as poetry and story
telling, and morphologically complex new formations that are invented on the
spot29). A recurrent association pattern in the lexicon can trigger a lexical paradigm
in relation to the motivated Form Element. For example, the temple as the location
in signs such as TO THINK constitutes a lexical paradigm, as it is the constant form
element in all signs expressing some mental state or activity (see §3.5.1.6).
1.7

A preview of the dependency model

I present here a preview of the sign model I propose in §5.3 in order to clarify the
autosegmental relation between the skeleton and the specified feature values, an
approach which was first exploited by Sandler (1989). The details of sets of
primitive elements that specify the ‘content’ of the manual components of signs in
the dependency model are described in the subsequent chapters.

28 Whether prespecified phonetic features are always associated to some phonological value is an issue

for further research. Assuming that iconic motivation can get lost (cf. Frishberg 1979), the historical
development of motivated SLN signs may determine this issue. It may be that iconic motivation of
prespecified elements will not get lost to the same extent as the recurrent form-meaning associations that
are represented in SIR’s.
29 Brennan (1990:162) calls this productive category ‘mix ‘n’ match’, in order to express the re-creative
processes that underlie the production of these morphologically complex signs, which involve selecting
meaningful components and putting them together in appropriate ways in order to create particular kinds
of effects. Components she mentions include classifiers, metaphoric changes of handshape and
movements, symbolic locations and handshapes, and meaningful non-manual components.
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The dependency model
Sign

Manner of
Movement

Articulation
Manual Articulation
Active articulator
‘hand configuration’

Orientation
Relative
Orientation

Dynamic
Orientation

‘handshape’
Finger Selection
Thumb

X

Passive Articulator
‘place’
Location

Setting

Finger Configuration
Width

Side
Selected
Fingers
Skeleton

Non-manual Articulation

Curve
Aperture

X

With reference to ‘handshape’, ‘orientation’, and ‘place’, we find properties that
remain constant throughout the signs, as well as properties that can change.30 One
constant property of the ‘handshape’ is Finger Selection referring to the fingers that
are ‘foregrounded’ (selected), as opposed to the ‘backgrounded’ (non-selected) ones
(see Mandel 1981:81-84). Foregrounding is, for instance, realized by extension of
the fingers. Finger Selection involves three finer class nodes. Firstly, the node
Selected Fingers bears on the number of fingers that are foregrounded. Secondly, a
Side of the hand can be specified in case not all fingers are selected (the thumb or
the pinky side of the hand). Thirdly, we can specify the selection of the Thumb
separately. During the articulation of a (mono-morphemic) sign, the specifications
of all three Finger Selection nodes typically remain constant. Finger Selection does
not fully determine the handshape, however. The selected fingers occur in a certain
configuration. Finger Configuration also has three finer class nodes. Firstly, I
30 In this sense, the structure of a sign can be compared to a complex segment in spoken language. For

instance, the elements of light diphthongs typically share a place of articulation, while differing in their
height specification only.
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consider here the flexing of the fingers in terms of the perceptual specification
Curve. A second dimension of Finger Configuration is Aperture, specifying the
open-close relationship between the thumb and the selected fingers. Thirdly,
selected fingers can be spread or held against each other, which is specified in
Width. Of these three nodes, aperture typically changes in a sign whereas curve and
width typically remain constant.
Turning now to Orientation, the head of this node – Relative Orientation,
specifies the part of the hand that faces the final location. Typically, the relative
orientation remains constant throughout the sign. In case the orientation of the hand
changes, that is, if a sign involves a rotation of the forearm such that, for example,
the palm faces the signer at the beginning while the back of the hand faces her at the
end of the sign, Dynamic Orientation values are specified.
On the basis of joint behavior in assimilation processes, Sandler (1986, 1989)
proposed that ‘handshape’ and orientation (of the hand) form a class that I call
‘active articulator’ here (following Brentari 1998, Crasborn 2001).
In order to indicate where a movement starts and where it ends, place
specifications are assigned to the skeletal positions. However, these specifications
(whatever they are) do not exhaust the specification of place, since it appears that
each individual movement (limiting ourselves to mono-morphemic signs) is
restricted to a certain area, for example in front of the chest, or in front of the upper
or lower part of the face, or along-side the lower arm of the non-articulating hand,
etc. Sandler (1989) therefore proposes to divide location into two categories, place
(major body area) and setting (a specific part of that area). Here I also refer to the
distinctive major area as Location (for example chest, head, arm, etc) and to the
specific beginning and end within these areas as Settings (for example high, low
etc.). The specification for Location takes scope over the whole sign, while the
Setting values bear on the initial and final skeletal position.
We can now state precisely what remains constant and what may vary in the
articulation of a mono-morphemic sign. Location, Finger Selection, Width, Curve
and Relative Orientation are constant. The italicized nodes in (1.10) illustrate the
potentially dynamic aspects of the sign, resulting in three types of movement:
(1.11)
a.
b.
c.

Types of movement
Path movement (setting change)
Aperture change
Orientation change

Path movement is movement of the articulator as a whole, represented in terms of a
change in setting values under the place node. Changes in the orientation of the
articulator are brought about by rotation of the forearm. Finally, movement in the
aperture node is called aperture change. Orientation change and aperture change are
called local movement, as opposed to the global path movement.

38

CHAPTER

1

The representation of movements in the model proposed here is simple and
unified for all types of movement. All movement is primarily analyzed as a
transition between a beginning and an end state (following Stack 1988, Hayes 1993
and Uyechi 1996, among others). With the features proposed for the different
components in the subsequent chapters, we can represent movement as branching
structures:
(1.12)

Movement as branching structures
End node
/
\
[A]
[B]

The variable ‘End node’, which is in dependent position, can be one of the nodes in
the model that is represented in italics: setting, orientation or aperture. Each of these
dynamic events may occur by itself and may be the only movement in the sign. Path
movement may also be combined with either aperture or orientation change. In that
case the global path movement is called primary, while the other local movement is
called secondary. The beginning and end state of primary and secondary movements
typically coincide (as observed in Perlmutter 1992). The idea here is that the initial
and final feature values (that is ‘onset’ and ‘rhyme’) in each case are synchronized
in the phonetic implementation of the sign.31
A close inspection of the distribution of linear orders of the feature values that
represent the different movement types shows that there are clearly unmarked orders
(§3.5.4). Furthermore, the marked orders are typically semantically special as well
(cf. Klamer 2002).
The saliency of the skeletal positions is not equal, as would be expected from the
linear structure of spoken language segments in syllables. In spoken language,
positions in the rhyme typically determine syllable weight, whereas onsets typically
do not (Goedemans 1998). In the skeletal positions that are proposed here, the
second one is assumed to be most salient. This assumption is supported by work of
Poizner, Newkirk & Bellugi (1983) who refer to data presented by Kelso, Holt &
Flat (1980) indicating that the human motor system is organized to achieve the final
position of a movement (see also Brentari 1998).
In this way, it seems possible to keep the sign structure free from linear order,
and introduce linear order only when the postlexical prosodic organization starts.
Branching structures are thus not meant to express linear order. They do, however,
expresses syntagmatic complexity.
Summarizing, many form aspects are constant throughout the sign. This is
expressed in the model by the fact that the information that is specified in the end
nodes associates to all positions on the skeleton. The dynamic nodes, which are in
dependent position, typically contain information on the changing aspects of the
31 In some sense, a sign with two movements is bisyllabic, the syllables being simultaneous. This

conclusion converges with ideas expressed in Wilbur (1993) and Brentari (1998).
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sign. These dynamic aspects are represented by specifying a beginning and an end
position in a branching end node. We will see that even in these branching structures
that represent the changing aspects of signs, association is almost never needed
underlyingly.
1.8

Theoretical assumptions

The sign model I propose is restrictive and economical, both in structure and in
content, i.e., in the number and type of features that are assumed. The assumptions I
made concerning structure and features are motivated in §1.3.1 and §1.3.2,
respectively. In §1.3.3 I introduce the properties of the representations that account
for attested lexical phonotactic patterns.
1.8.1

Structure: binarity and dependency

Following Van der Hulst (1993), I assume that the compositional structures of
phonological representations are binary, implying that we cannot randomly add
elements (branches) to a phonological feature tree. This assumption is closely
related to the second structural assumption, namely that linguistic structures across
components and modalities are headed, as in the tradition of Dependency Phonology
of Anderson & Ewen (1987).
Various characteristics have been attributed to heads in general in linguistic
structure (Dresher & Van der Hulst 1994, 1998), some of which are listed in
(1.13).32
(1.13)
a.
b.
c.
d.
e.

Properties of Heads
Heads are perceptually salient (prominent in the signal)
Heads are invariant
Heads are stable or non-spreading in assimilation processes
Heads are minimally equally complex as their dependents
Heads are acquired before dependents33

These characteristics of heads have all been mentioned in the phonological
literature. In the model proposed in this thesis, all these interpretations of the
concept ‘linguistic head’ are relevant. However, in some cases interpretations may
be conflicting and point to different form elements as the head. For instance,
32 A more interesting characteristic of heads that unifies syntactic, morphological and phonological

structure is that heads determine properties and the distribution of the whole. The lexical database that
formed the basis for this study is not a good tool to investigate this characteristic and I leave this point for
future research. Thanks to Marc van Oostendorp for bringing this point to my attention.
33 This characteristic of heads discussed in Dresher and Van der Hulst (1998:349) is a consequence of the
maxim that partially determines the strategy of acquisition, and which reads ‘pay attention to heads’.
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intuitively one may argue that the articulator is the most salient part of the sign (cf.
1.13.a). At the lexical level, the articulator is prominent, since it supplies the most
distinctive feature values, and thus accounts for more lexical distinctions than the
other aspects do. However, this may not be reflected in sign recognition34 and
acquisition studies (cf. 1.13.e). In studies of the acquisition of sign languages, the
location aspect of signs is acquired accurately well before the articulator aspect
(Karnopp 1999, Marentette 1995, Bonvillian & Siedlecki 1996).
The idea that heads are invariant and contain stable information is reflected by
the interpretation of branching structure. In head position, complex structures are
interpreted in a simultaneous manner, resulting in merging of features. Complex
structures in dependent position are interpreted in a linear manner.
In the analysis of the ‘handshape’ (the Active Articulator), the head node – the
selected fingers – can be complex, but the interpretation of a complex selected
finger node is cotemporal. For example the combination of the selected finger values
[one] and [all] can exist, but it is interpreted as one ‘intermediate’ set of selected
fingers (either two or three fingers, depending on which feature is dominant), and
not as a transition from one set of selected fingers to another. This is similar to the
way that A=>I in nucleus position is interpreted as /e/ in a Dependency Phonology
segmental analysis (Anderson & Ewen 1987).
In dependent position branching end nodes are interpreted in a linear way. All
types of movement in this model are analyzed as transitions from one state to the
other, represented as branching structures in the dependent nodes. These complex
structures in dependent position have a linear interpretation (i.e., a transition from
one state to the other. A complex Aperture node, which is in the dependent position
of the selected fingers projection, is interpreted linearly, thus resulting in a handinternal movement. For example, branching of a dependent aperture node
dominating the features [open] and [close] is not interpreted as some position
halfway an open and a closed position, but as a sequence of an open and a closed
position. The difference in interpretation of complex structures in head and
dependent position can be graphically represented as in (1.14).
(1.14)

Complex structures in Heads and Dependents
H
/ \
a
\ /
[XY]

D
/ \
b

c
|
[X]

d
|
[Y]

34 Anecdotally, since signers appear to be capable of understanding signing with mittens on, one might

argue that sign recognition appears to rely more on the location and movement aspect than on the
properties of the articulator. A real comparison would require a test masking the location and movement
properties to the same extent as mittens mask the properties of the articulator.
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Heads in phonological structure are at least as complex as their dependents (Dresher
& Van der Hulst 1994). Heads show the maximum complexity allowed by the
grammar, implying that a head is as complex as a dependent, and, if there is and
asymmetry, a head is more complex than a dependent.
In Dresher & Van der Hulst (1994) the discussion of head-dependent
asymmetries is restricted to so-called D-D asymmetry. In an D-D asymmetry the
complexity of some node is compared to the complexity of a node of the same type.
There are two ways in which a node A can be more complex than a node B:
(1.15)

Node A is more complex than node B if:

Node A branches and node B does not
Node A has an immediate dependent and node B does not.
In the structure of the sign model I propose, no constituents of the same type
occur.35 Van der Hulst (1995b) proposes an D-D dependency relation between the
strong and the weak hand in the representation of two-handed signs, the strong hand
being the head of the branching articulator node. By using a head-dependent
structure an explanation is provided for the limited choice of weak hand handshapes
in unbalanced signs.36
Comparing complexity of heads and dependents in constituents that are not of
the same type may require different criteria. In the macrostructure of the current
model, I will adhere to the criteria for relative complexity in D-D asymmetry, as
formulated in (1.15). The macro structure refers to the way the major components of
the signs are arranged. The major components are the place and the articulator,
which in turn consists of the orientation and the selected finger projections. Since
the articulator component can be more complex than the place component, I assume
that the articulator is the head.37
With respect to the third characteristic of heads, i.e., that heads are stable or
don’t spread in assimilation processes, no information is available as yet for SLN. In
the organization of handshape and orientation components I adopt the hierarchical
structure proposed by Sandler (1989), which is based on assimilation phenomena in
ASL.
As there are no data available on the acquisition of SLN phonology, I will not be
able to use of the acquisition criterion. However, in the development of the Active
Articulator model, acquisition studies of American Sign Language were considered.
The central idea is that heads develop before dependents do. I refer to Van der Hulst

36 In §5.2 I propose an analysis of two-handed unbalanced signs in terms of morphological composition.
37 In Van der Hulst (1993) the place node was argued to be the head on the basis of the stability

argument; the articulator node is involved in spreading processes in ASL (Sandler 1989), whereas place
spreading is not attested. In Van der Hulst (1995) the manner node is proposed to be the head in the
organization of the major components of the sign based on an analogy with the structure of spoken
language segments. The perceptual salience criterion motivated the choice for the Articulator node as the
head in Van der Hulst (2000b).

42

CHAPTER

1

(1996) for a detailed account of the head-first unfolding of the structure of the
articulator node in the phonological acquisition of ‘handshape’.
1.8.2

Features: perceptual, static and unary

Depending on the goal of the description, the information that is stored about the
form of a sign can be specified in a way that is very precise (i.e., a narrow
transcription). In transcriptions systems such as HamNoSys (Prillwitz et al. 1989)
and KOMVA-notation (KOMVA 1988) the descriptive goal results in large sets of
distinctions. It is expected that in the description of forms in phonological analysis
expectedly not all aspects of the actual form are specified. Usually only the aspects
are specified that are needed to distinguish forms in the lexicon of a certain language
as well as the aspects that play a role in phonological processes. Parallel to spoken
language phonology, these aspects are represented by distinctive features in sign
language models.
Features can have different properties. They can be directly grounded in phonetic
substance (e.g., [voice], indicating that the vocal cord vibrate) or they can be
abstract.38 With respect to their phonetic interpretation, features can be articulatory
based or perceptually based. Many feature systems proposed in sign literature are
hybrid, in that both perceptual and articulatory features are used (e.g., Liddell &
Johnson 1989, Sandler 1989, Brentari 1990, 1998). Usually no clear distinction is
made between a production and perception grammar and it is probably tacitly
assumed that the representations that are proposed can serve both as input for the
production grammar and as ‘output’ of the perception grammar. The approach of
Crasborn (2001, cf. Boersma’s 1998 Functional Phonology) is functional in the
sense that all formal patterns are described or explained in terms of low-level
phonetic or physiological phenomena. In this approach perceptually specified
underlying forms are distinguished from the articulatory outputs. It is argued that
perceptual targets are more accurate as underlying phonological representation than
articulatory representations.39 Also in this study I assume a clear distinction between
underlying phonemic features that are perceptually based and phonetic or
implementation features that are articulatory based. In this thesis the underlying or
phonological features are stated in perceptual terms as much as possible.
In the ‘abstract’ approach phonological features that are used to describe the
systematic phonemic contrast are neither articulatory nor perceptually based but are
deprived from phonetic content altogether. Featural distinctions are based on
markedness considerations and phonological behavior (cf. CV Phonology, Van der
Hulst 2000a). This approach with its highly abstract feature complexes lays a burden
on the phonetic interpretation component. Making features more abstract may look
38 Of course all phonological features are abstract in a strict sense. For instance, the implementation of

the feature [voice] differs phonetically between languages, dialects, registers and ultimately between the
utterances of the same word in different contexts in the same speaker.
39 Jakobson (1971) also gives a perceptual basis for distinctive features as it is the perceptual judgment
of the native speaker that determines them.
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like a reduction. However, if the result of making features more abstract is that more
structure is needed and that the phonetic interpretation of some feature depends on
its structural position, it may not always be obvious that we are dealing with a
reduction of features.
A second constraint imposed on the type of features of the sign model that I
propose in this thesis is that features are interpreted in terms of static phonetic
properties (cf. Hayes 1993). Hayes points out that in spoken language phonology,
phenomena previously stated in dynamic terms, for instance in tonal phonology
(contour tones) and in complex segments ([delayed release] and [prenasalized]), are
better accounted for in terms of static features. Dynamic features are superfluous if
we have to describe an initial and a final state anyway, for instance if we have to
refer to either one of these states in reduction or spreading processes.
With respect to feature types I further assume that static features representing the
non-changing aspects of signs are unary. In principle, unary features can be
regarded as extreme versions of underspecified binary features, since the presence or
absence of a unary feature also provides a binary contrast. Van der Hulst (1989)
argues that the advantage of unary features is that they restrict the set of entities that
phonological rules can refer to. An important difference between binary and unary
features is the fact that one cannot refer to the set of signs that is defined by the
absence of a unary feature.40 Another advantage is that using unary features reduces
(or even eliminates) the necessity of so called redundancy rules. The formulation of
universal redundancy rules such as [+high] -> [-low] is not needed.
The dynamic aspects of signs however, are better represented with binary
features. In the dependent positions that typically do branch binary features are
proposed. This holds for the aperture node in the articulator component, the dynamic
orientation node in the orientation component, and the setting node in the location
component.41 Dynamic aspects of signs that can be represented in this model are
thus always changes in feature values (e.g., setting: [+high] -> [-high] , or aperture
[+open] -> [-open]).
Assuming unary features does not preclude underspecification. In a unary system
the possibility still exists to have a null-option, the unmarked or default case. Since
one of my aims is to express relative markedness in terms of complexity of the
representation, I use underspecification to express the default case in the system
(e.g.,, the underspecification of [all] as the default set of fingers in the Selected
Finger node).
In sum: phonological distinctions in this thesis are represented in perceptually
based, static, unary features. For dynamic contrasts I use binary features.

40 Since there is no evidence on phonological processes in SLN yet, the unary features proposed here are

hypothetical.
41 I realize that I do not always use binary features. The aperture features [open] and [close] can be
represented as [+/-open]. Setting features can be represented in a binary manner as [+/-ipsilateral],
[+/near], [+/-low] and [+/-proximal]. The dynamic orientation features [prone] and [supine] can be
binarily represented as [+/-prone].
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Representations incorporate phonotactic constraints

In a restricted and economical model of signs, it seems to be a reasonable
assumption to express phonotactic generalizations, that is, generalizations
concerning the well-formedness of signs, in the underlying representations. Making
use of general linguistic principles such as headedness a principled account is
possible, without structure- or domain-specific constraints. I illustrate the benefit of
this assumption by showing how phonotactic generalizations within three domains –
the ‘handshape’, two-handed signs and the location – are represented.
The Selected Finger Condition involves the observation that in a monomorphemic hand-internal movement the set of selected fingers does not change (cf.
Mandel 1981). This is represented by the head status of the Selected Finger node
(see §2.2.3.1).
Generalizations on two-handed signs expressed in the Symmetry Condition and
the Dominance Condition by Battison (1978), can be structurally represented. The
Symmetry condition says that in symmetrical or balanced signs both hands move.
The shape and orientation of both hands in these signs are the same, and the
movement and location are symmetrical. This restriction is reflected in the current
model by not having a separate node for the weak hand in mono-morphemic signs,
thus implying that the weak hand can only be present in exactly the same way as the
strong hand is. The Dominance Condition requires that in unbalanced signs (signs in
which only the active or strong hand moves and the passive or weak hand serves as
a location for the active hand), the weak hand has no distinct movement or location.
This is formally precluded by the fact that a separate weak hand node does not exist
and that the weak hand functions as a location feature, thus not allowing the weak
hand to have a location of its own.
The second part of the Dominance Condition says that if the weak hand is the
location for the strong hand, its handshape is one of a restricted set of handshapes. In
many cases the weak hand assumes the same handshape and orientation as the
strong hand. In these cases the weak hand is represented in the same way as in
symmetrical signs. In other cases I will argue that the weak hand structure is
generated by morphological specification. The generated structure is headed, the
active hand being the head and the passive hand being the dependent, thus
expressing the generalization that the set of weak hand handshapes is more restricted
than the set of strong hand handshapes. (see §5.2.1 for further details).
In the location component of signs two generalizations have been uncovered.
The first generalization is that there is one major location per mono-morphemic sign
(Battison 1978, Kegl & Wilbur 1986, Sandler 1989). The second assumption is that
simple movement takes place within the major location. These generalizations are
formally represented in this model by the head status of the distinctive location (i.e.,
the stable information) and by representing the dynamic information (the change in
setting) in the dependent node of the major location. By making setting dependent
on the location specified in the head, the second observation is formally captured,
namely that the size of a simple path movement depends on the location where the
setting change takes place.
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Relative markedness

A final requirement needs to be made with respect to structural representations, viz.
that relatively marked form elements are represented with relatively complex
structures and, vice versa, i.e., that relatively unmarked form elements have simple
representations.
Markedness is a notion in linguistic literature that is applied in many different
views. In the Jakobsonian tradition language is viewed as being made up of a small
set of universal binary features and markedness is a property of features. Unmarked
elements are regarded as converging in terms of several or all of the ‘markedness
criteria’. Examples of such criteria for relative unmarked elements are: being
relatively easy to produce and harder to confuse (perceptually maximally distinct),
usually being acquired early, occurring frequently within and across languages, and
occurring in more contexts than marked elements (Jakobson 1941, Greenberg 1966).
Relative frequency may be seen as an outcome of converging of the other
markedness factors. Zipf (1935, 1949) explicitly relates markedness to frequency.
Frisch, Broe & Pierrehumbert (1997) argue that the frequency of a phonological
form in the lexicon reflects the acceptability of that form in the grammar.
According to Batistella (1990), the common core to the notion markedness is
that it is an evaluation of linguistic structure and a factor in acquisition. The
normative focus of markedness refers to the idea that one pattern, element or feature
takes priority over another. We regard what is normal, typical or basic as being
unmarked (Batistella 1990:134).
In this normative view of markedness, frequency of occurrence of a form
element (e.g., a handshape or an aspect thereof) is an important criterion. It is
therefore useful to further subdivide occurrence into relative and absolute
occurrence, and to see how frequency of occurrence manifests itself in different
domains. I classify relative markedness in each domain:
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(1.16)

1

Relative markedness in different domains
Occurrence of
grammatical element
Absolute
(order in time)

Relative
(frequency)

Domain
Loss in aphasic
patients
Acquisition in
children
In the lexicon
of one language

Relatively
marked
Earlier

Relatively
unmarked
Later

Later

Earlier

Less
frequent
across languages
Less
frequent
In running speech/signing
in one language
Less
frequent
across languages
Less
frequent

More
frequent
More
frequent
More
frequent
More
frequent

In the present work I take frequency of lexical occurrence as an operational criterion
to compare the ‘ordinariness’ of elements. The frequency distribution data of signs
stored in the SignPhon database were the main data available to me. Markedness
criteria do not necessarily converge, i.e., lead to the same set of relatively unmarked
elements or structures. The results on relative markedness of elements in this thesis
are thus mere hypotheses, awaiting the results of acquisition studies, crosslinguistic
studies, etc.
Next to frequency of occurrence of elements, Batistella (1990) distinguishes two
other types of markedness criteria
(1.17)

Markedness criteria (Batistella 1990)

a. Relatively marked elements have a more restricted distribution (in term of
lexical frequency of occurrence).
b. Relatively marked elements or properties will co-occur with unmarked rather
than with marked properties or elements of a different category
c. Relatively unmarked structures have more subtypes than relatively marked
structures
The latter two markedness criteria are applied in the Articulator chapter only, where
the co-occurrence of form elements (e.g., handshapes and different location types),
and the number of subtypes of some form element (e.g., the different configurations
per sets of selected fingers) are considered.
How is this markedness of norms reflected in the idea of redundancy and
economy in a representational system? A simple answer would be that the most
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frequent forms are most acceptable, and therefore should receive a relatively simple
representation. If relative complexity is a formal means of expressing relative
markedness, the question emerges: How can we measure and compare complexity?
The basic correspondence proposed by Dependency Phonology is that the more
elements a representation consists of, the more complex it is. As I assume that
representations that consist of multiple elements exhibit hierarchical structure by
combination of elements in head-dependent structures, some more needs to be said
on the way structure itself contributes to complexity. Dresher and Van der Hulst
(1998) distinguish DD asymmetries from DE asymmetries, the first representing
combinations of elements of the same kind (such as in the representation of syllables
in a foot), the latter representing dissimilar elements (such as the onset and the
rhyme in a syllable). Furthermore they propose different complex structures that I
illustrate in (1.18b). In the current analysis, I did not differentiate between these
three complex structures.
(1.18)

Simple and complex structures
a. simple
C

b. complex
C
|
D

C
/\
DD

C
|
D
/\
E E

I did, however, find the distinction in DD and DEdependency useful, as it enables
the following generalizations. The underlying structure of simple (i.e., monomorphemic) signs in the current model contains dissimilar constituents only, and
consequently exhibits only DE dependencies. This is illustrated in the model
proposed in §1.7. However, in the representation of polymorphemic signs, both
lexical and productive, DD dependency is exploited. I discuss examples of this
generalization in §5.3.
Summarizing this section, the properties of the representations that account for
attested lexical phonotactic patterns I propose in this thesis concern both the features
and the way these features are organized. The features I propose are static,
perceptual and unary. The features are organized in binary branching headed
structures. Furthermore, the representations that are proposed aim at incorporating
phonotactic generalizations and relative markedness in terms of relative complexity.
1.9

Structure of the thesis and composition of the chapters

In this section I lay out the composition of the thesis as well as the internal structure
of the chapters.
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The traditional manual components of signs are: Handshape, Orientation,
Location, and Movement.42 In this thesis I partly follow this traditional division, as I
retain the distinction between the articulator (Chapter 2), the location (Chapter 3)
and the way the articulator relates to the location – the relative orientation of the
articulator (Chapter 4).
The chapters that discuss the articulator (Chapter 2) and the location component
(Chapter 3) have a similar composition. The chapters start out with a discussion of
previous proposals and important distinctions concerning the elements that are
proposed in the literature. In the second section I propose a set of features and their
structural organization required for the representation of the SLN data. These
features and representations are partly based on the markedness evidence that is
provided in the third section. The markedness evidence mainly consists of lexical
frequency distribution in the SignPhon database. The proposed set of features is also
based on the way their implementation is envisioned. Phonetic Implementation, i.e.,
the implementation that is grounded in the perception and the articulation of signs is
the subject of sections 4 in both chapters. The Semantic motivation for some
features is discussed in §5.
(1.19)

Structure of Chapter 2 – Articulator, and Chapter 3 – Location.

Previous

New
Proposal

Markedness
Evidence

Implementation
Phonetic

X.1

X.2

X.3

X.4

Semantic
X.5

In Chapter 4 orientation is discussed as a relation between the articulator and the
location. The new proposal for a relative interpretation of orientation is evaluated
against the traditional interpretation of orientation as an absolute direction of the
palm and/or fingers in space. Then I discuss some categories of signs that are
potentially problematic for a relative interpretation of orientation. In the final section
orientation changes are briefly discussed.
Movement is not a phonological primitive in the current model, since it is
interpreted as a transition in one of the major components (articulator, location and
orientation). Movement is regarded as the dynamic side of the different components,
and is represented as a branching structure in the dependent position of these
components. Characteristics of movement, such as shape and repetition are
discussed in section 1 of Chapter 5. Other distinctive features of the sign, especially
the role of the second hand are the subject of §5.2. All proposals concerning
42 Without the intention of downplaying the importance of the non-manual part of signs, a systematic

description of which was not part of the goals of this thesis. The main reason for not including such a
description is a practical one.
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subcomponents and features are integrated into the full model in the last section of
Chapter 5. A preview of the macrostructure of this model is given in (1.20). In this
macrostructure, the chapters that deals with the specific sign components are
indicated in bold.
(1.20)

Macrostructure of the dependency model
Sign
Chapter 5
Manner
Chapter 3
Passive Articulator
Active Articulator

Setting
Location

Chapter 4
Orientation
Chapter 2
‘Handshape’
Finger Configuration
Finger Selection
1.10

Typographical conventions

The conventions I use throughout this book include the following.
SLN signs are written in English in small capitals. In case an
example from another sign language is used, this is clearly stated in
the text preceding or following the sign.
Phonological features appear between square brackets.
Phonetic features appear between slashes.

SIGN

[phonological
feature]
/phonetic feature/

Phonetic descriptions used in the phonetic implementation rules are
in italics.
The meaning of a sign appears between double quote signs.

phonetic description

The dominance relation in complex features is noted with a double
arrow between the head (A) on the left and the dependent (B) on
the right of the arrow. This dominance relation reads: ‘A over B’

[A=>B]

“meaning”

2

Articulator

2.1

Introduction

In this chapter I discuss SLN handshapes. I propose a feature set and a model to
represent the phonologically relevant aspects of the manual articulator. These
articulator representations are more economic and restricted than any other proposal
to date, and have the added advantage of reflecting relative markedness in terms of
complexity of the representations. An important goal in this chapter is to show that
the reduction of phonological features can only be maintained in conjunction with
an explicit set of phonetic implementation rules and semantic prespecification.
In §2.2, I introduce the terminology that is used to describe the manual
articulator. I discuss the features and some important distinctions and
generalizations concerning the handshape that have been proposed in the literature
on handshape. This discussion motivates the proposal of a phonological model of
handshapes – the Active Articulator model (henceforth the AA-model). In the
subsequent sections I provide evidence for this model. First, in §2.3 I give a survey
of the handshape distribution data in SignPhon, resulting in a relative markedness
ranking of handshapes. This relative markedness of handshapes is reflected in their
representation in the AA-model. In §2.4 I propose a set of Phonetic Implementation
Rules for thumb position, base joint position, non-base joint position, adduction of
the fingers, degree of aperture and unselected finger position. Together with the
limited set of articulator features, this set of implementation rules can generate most
surface handshapes of SLN. The surface handshapes that are not generated by the
phonetic implementation rules, but are semantically motivated are discussed in §2.5.
In this section I discuss both semantic motivation of whole handshapes and of the
formal aspects thereof. In the final section of this chapter I illustrate how the
KOMVA-set of SLN handshapes is represented in the AA-model.
2.2

Articulator Features

In this section I first introduce the terminology that is used to describe the manual
articulator. In §2.2.2 I discuss the features that have been proposed in the literature.
Before proposing a phonological representation of handshapes – the Active
Articulator model in §2.2.4 – I discuss some important distinctions and
generalizations concerning the handshape component that have been proposed in the
literature in §2.2.3.
The distinctions and generalizations I discuss in §2.2.2 and §2.2.3 are based on
analyses of other sign languages, mostly American Sign Language. I take these
analyses and the distinctions they resulted in as a point of departure for the model I
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propose. The Active Articulator model consist of a set of handshape features and a
grouping of these features based on motivations argued for in handshape literature.
The generalizations that are based on the analysis of other sign languages only
motivated the hierarchical structure of the AA-model. The features proposed in this
model are based on the analysis of SLN only. This does not mean that the Phonetic
Implementation Rules that are needed to interpret the features proposed in the AAmodel are necessarily invalid in the analyses of other sign languages. The
expectation is that they are valid. The Semantic Prespecifications of §2.5 are
expected to be culture specific and thus not necessarily valid crosslinguistically.
2.2.1

Handshape names and terminology

In the course of this chapter I use the following names to refer to the different joints
of the fingers and the different types of flexion of the fingers. In (2.1) the joints of
the fingers are indicated. Following Uyechi (1996), the metacarpophalangeal (MCP)
joints are called the base joints. The proximal and distal interphalangeal (P/DIP)
joints are subsumed under the name non-base joints.
(2.1)

Joints of the fingers
Non-base joints:
DIP = distal interphalangeal joint(s)
PIP = proximal interphalangeal joint(s)
Base joints:
MCP = metacarpophalangeal joint(s)

In (2.2) two types of flexion are illustrated involving these different sets of joints.
Base joint flexion, symbolized by ^, is illustrated in (2.2b) and non-base joint
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flexion symbolized by ” is illustrated in (2.2c) for different sets of Selected Fingers
(1, 2, and 4).43
(2.2)

Flexion types44
a. Extended

b. Base joint
flexion (^)

c. Non-base joint
flexion (“)

1

bent 1, 1^

curved 1, 1”

V

bent V, V^

curved V, V”

B

bent B, B^

curved B, B”

SF:1

SF:2

SF:4
The handshape names I use throughout this chapter are illustrated in (2.3). They are
grouped according to the number of fingers that are relevant for their phonological
description. These illustrations are only intended to have a mnemonic function, as
they illustrate one of the (prototypical) tokens of a set of phonetic or surface
handshapes.45 These sets of phonetic handshapes are the result of grouping together
several handshape pictures in the database. Hence each picture represents a class of
43 If one or two fingers are selected, this may involve different sets of selected fingers (see §2.2.2.1). For

example, in a handshape with one selected finger, either the index finger or the little finger is selected. As
in the illustrations in (2.2) show, if flexion features are specified, one-handshapes only concern the index
finger, and two-handshapes always involve index and middle finger.
44 In these illustrations shapes with 2 and 4 selected fingers also differ in spreading of the fingers, which
is not relevant here.
45 See Appendix C for an overview of shapes subsumed under these handshape names.
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phonetic events just like a /p/ symbol represents a class of phonetic events in spoken
language representations. The point of departure for encoding handshapes in the
SignPhon database is the HamNoSys chart that consists of drawings. To encode the
handshapes, this chart was used together with photos of some additional handshapes
that were not attested in the chart. The chart and the extra handshapes are illustrated
in Appendix A. I made a first reduction by grouping the handshapes in this chart
based on perceptual similarity and on the identification of factors that are known to
be phonologically irrelevant. These factors are:
• non-contrastive variation in the position of the thumb46 (see also §2.4.4.3)
• the degree of aperture and flexion (see also §2.4.4.5)
• base joint flexion in 1, L, I, V and H-hands (discussed in §2.4.4)47
• tense vs. lax shapes
This reduction from picture (and code) to phonetic handshape is given in the table in
Appendix B, where I specify for each handshape the non-distinctive aspect involved
in the grouping. In order to minimize the chance that potentially distinctive contrasts
would be lost, I checked this first reduction with a native signer. She investigated
the grouping, and tried to find signs that would form minimal pairs based on the
handshapes within these groups.

46 Extension of the thumb can be phonologically relevant as it distinguishes, for instance, G and H from

L and W ( i.e., ASL 3) respectively. However, extension of the thumb is also shown to be determined by
articulatorily phonetic factors in other handshapes (see for example Battison et al. 1975).
47 In B-hands base joint flexion is acknowledged as a distinctive feature, resulting in the B and B^. Other
handshapes – 1^, L^, I^, V^ and H^ – that are flexed at the base joint occur in 8 signs only; i.e., 0.3 % of
all signs in the database. Only in these cases I grouped them with their non-flexed counterparts, 1, L, I, V
and H respectively.
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(2.3)

Handshape names

FOUR SELECTED FINGERS

B

B^

B"

4

OB
CB
OB-spr
ONE SELECTED FINGER

1

X

X-o

C8
OT
T
TWO SELECTED FINGERS

H
H"
V
V"
THREE SELECTED FINGERS

M

3

5

5^

CB-spr

L

C

I

bOB

Y

bCB

W

W"

bC

5"

S

O

C-spr

8

O8

bO

K
PI
SELECTED THUMB

bCB"

R

A

Several descriptions of handshapes in terms of distinctive features have been
proposed in the literature. Although I do not aim to give a comprehensive overview
of the literature on handshape, I will distinguish between two types of approaches to
the description of handshapes. The phonetic/phonological approach assumes
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composition within the handshape category that is represented with a limited set of
articulatory features. The other approach to the description of handshapes that I wish
to discuss aims at an account of the motivated form-meaning relation that – contrary
to phonological features in spoken language – seems to extend into the sublexical
level of signs. This approach is adopted in the handshape model of Boyes Braem
(1981) and discussed in more detail in §2.5.
In the discussion of the phonetic/phonological approach in §2.2, several
distinctions are highlighted that are important for the model I propose in §2.2.4.
First, I discuss different types of distinctive features, especially the distinction
between articulatorily based and perceptually based handshape features (§2.2.2).
Major distinctions of articulatory based handshape models are discussed in §2.2.3.
The distinction between finger selection and finger configuration (or position) and
the motivation for these different categories of features is discussed in §2.2.3.1. I
deal with the types of hand-internal movements and their representations in
§2.2.3.2. The way markedness is represented in handshape models is the subject of
the final part of §2.2.3.2. Drawing together the different generalizations and
distinctions mentioned in the previous sections, I introduce the Active Articulator
model in §2.2.4.48 In §2.2.4.1 to §2.2.4.5 the different components of the AA-model
are introduced and clarified.
2.2.2

Articulator features

Ever since Stokoe's formational analysis of American Sign Language (Stokoe,
Casterline & Croneberg, 1976), handshape has been distinguished as one of the
formational parameters of signs. In Stokoe's notation of formational elements,
handshape is taken as an atomic and static unit. Handshapes are labeled with names
such as 'A-hand', 'G-hand', etc.
Other scholars (e.g., Boyes Braem 1981, 1989; Corina, 1990; Corina & Sagey
1989; Liddell and Johnson 1989; Mandel 1981; Sandler 1989, 1994, 1996) have
argued that handshapes have internal composition. The handshape models that have
focused on the most economic representation of the set of handshapes occurring in
a specific sign language, make use of feature sets. The most important motivation
behind this featural composition comes from the representation of possible and
attested hand-internal movement (see §2.2.2.2). A hierarchical organization of the
features into feature geometries was first proposed by Sandler (1987, 1989) and
Corina & Sagey (1989).
Analogous to spoken language phonological structure, handshapes are regarded
as units in the phonological organization. However, the handshape unit has been
labeled in different ways, that is, as phonemes (Stokoe 1976), autosegments
48 Parts of this model were originally presented as a poster at the TISLR '96 conference in Montreal (Van

der Kooij 1996). It was further developed in an unpublished manuscript ‘One over All and All over One:
a decomposition of handshape’, that was co-authored with Wendy Sandler, Harry Van der Hulst and
Diane Brentari. That model is also adopted in Brentari 1998. The model presented in this thesis represents
an elaborated and refined theory that grew out of these efforts.
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(Sandler 1989) or class nodes (Van der Hulst 1993, 1995b). These strictly
phonological models share the postulate that phonological units are meaningless by
their very nature.49 Consequently, these models do not deal with the fact that in sign
languages sub-morphemic units – handshapes or aspects thereof (finger selection
and position features) – can be semantically motivated and meaning bearing.
Despite my recognition of semantically based properties of signs I do not wish to
break with the tradition that phonological organization pertains to properties of the
form of the signal and the internal composition of the various realizations of the
form of the signal. Following this tradition, I will propose a minimal set of features
that can generate all distinctive handshapes in SLN without overgenerating while
arguing that not all surface handshapes need a distinctive phonological
representation.
As I argued in the first chapter, I want to distinguish between perceptually
specified underlying distinctions and surface specifications that are articulatory in
nature. In the handshape literature, the dichotomy between perceptually based and
articulatory based feature systems is closely linked to their purpose. Most feature
systems of handshapes designed to express lexical contrasts are based on
articulatory properties (Corina & Sagey 1988; Van der Hulst, 1993, 1995a; Liddell
& Johnson, 1989; Mandel 1981; Sandler 1989, 1995a; Uyechi, 1996).
A well-known example of a perceptually based system is the feature system of
Lane, Boyes Braem & Bellugi (1976). This system is based on perceptual confusion
of handshapes and the purpose of the proposed feature set is to reflect perceptual
saliency. The idea behind the feature set is that pairs of handshapes that are easily
confused are thought to share more features than pairs that are not confused so
easily.50
Some of their features specify the set of extended fingers: compact (zero
extended fingers), broad (at least three extended fingers), full (all fingers extended),
and dual (index and mid finger(s) extended). Other features specify the extension of
one particular digit: index (only index), radial (at least the thumb is extended), and
ulnar (at least the pinky is extended). And finally there are four configuration
features: cross (two fingers overlapping), spread (two or more fingers spread and
extended in the palmar plane), touch (at least one finger tip in contact with the
thumb), and concave (at least two fingers bent into a cuplike shape of the palm).
Although the feature matrix of Lane, Boyes Braem & Bellugi (1976) has no
structure, and no indication is given as to how these features (or feature values)
combine, we already find an implicit division into finger selection and finger
configuration in the feature set as was explicitly argued for by Mandel (1981). The
difference in perceptual saliency of the proposed features (e.g., compact is more
49 The fact that the hand configuration (the handshape and orientation) can be a morpheme in so-called

classifier handshapes motivated its autosegmental status in the Hand-Tier model in Sandler (1989).
Meaning was not exploited in the other autosegmental tiers of this model.
50 The feature system of Stungis (1981) involves a slight revision of the Lane et al (1976) system. A
remarkable result in this study is that the hearing non-signers perceived almost the same features as did
the deaf signers.
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salient than cross) is not expressed formally (for instance in terms of sonority, headdependent asymmetries or in terms of complexity of the representation).
Boyes Braem (1981) pointed out that generalizations about alternation and
variation she found in her variation study may be better represented in terms of
abstract features than by the perceptually based features of Lane, Boyes Braem &
Bellugi (1976). The perceptual features cannot account for the variation because
handshape variant pairs occur that have few or no perceptual features in common. In
her lexical model, Boyes Braem (1981) thus distinguishes a phonological and a
phonetic level, and in addition she proposes a separate lexical level of so-called
morphophonemic features to explain some of the variation that cannot be explained
phonetically. The morphophonemic features are perceptual or functional in nature.51
Analogous to Boyes Braem (1981) I do not specify the perceptual or functional
motivation for some of the surface forms in the phonological representation. The
fact that some handshapes share a specific function or semantic content is specified
in the lexical representation of signs by means of Semantic Prespecification.
2.2.3

Major distinctions in handshape models

In this section I discuss some important distinctions and generalizations proposed in
the handshape literature, and introduce a model that incorporates these distinctions.
2.2.3.1
Finger selection and finger configuration
An important distinction in the formal description of handshapes is that between
finger selection and finger configuration (Mandel 1981). Finger selection features
determine the choice and number of fingers that are salient in the execution of the
sign. Each finger can be specified separately, finger by finger. As not all
combinations occur, various authors have proposed sets of finger combinations in
their representations. Mandel (1981) observed that within the sign there can only be
two sets of fingers: selected or foregrounded fingers and unselected or
backgrounded fingers. All selected fingers are in the same position, which can be
any specified position except folded into the palm. Unselected fingers may only be
all extended or all folded into the palm. The saliency of the selected fingers lies in
the fact that they can make contact52, they can move and they can point. This
saliency of selected fingers is formalized in the AA-model (in §2.2.4) by making it
the head of the representation.53
Fingers are thus divided into two groups, selected and unselected fingers.
According to Mandel, the position of the selected fingers is uniform. However,
51 ‘Functional’ here means referring to everyday functions of the hands like grasping, pointing etc.
52 It has been suggested (Mandel 1981, Blees 1994, Brentari 1990) that selection of the fingers can be

related to contact. It is indeed usually the case that, in case of contact, the (tip of the) selected fingers
make contact with the place of articulation, but there are also signs where the contact is executed by
another part of the hand (e.g., ASL: SUMMER, GERMANY, COP, INSTITUTE). In chapter 4 I propose to
derive (point of) contact from the relative orientation specification.
53 Hand-internal movement is represented as branching structure in one of the dependent nodes. Pointing
and contact are accounted for by the interpretation of relative orientation.
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phonetically, fingers in the set of selected fingers can differ in the exact degree of
flexion, spreading or aperture. Since this variation of finger position is nondistinctive, finger configuration features specify the position of all selected fingers.
Configuration features control the specific properties of the selected fingers. These
specifications can be classified as follows:
(2.4)

Finger configurations
•

•

•

flexion:
flexion at the base joint: bent (cf. 2.2b)
flexion at the non-base joint: clawed (cf. 2.2c)
flexion at all joints: curved
spreading:
abduction of the fingers: spread
adduction of the fingers: non-spread
crossing of fingers: crossed
aperture:
open position, the fingers do not touch the opposed thumb
closed position, the fingers contacting the opposed thumb

If no configuration feature is specified, selected fingers are phonetically interpreted
as extended. We cannot, however, automatically identify extended fingers with
selected fingers. In two static SLN handshapes, 8 and T, the non-selected fingers are
extended. In case of the T-hand the reason for identifying the index finger as
selected is that the index and thumb are in a specific configuration (an aperture
relation). Moreover, in SLN, the extended unselected fingers of the T-hand never
make contact. This must be a language specific constraint, because in Chinese Sign
Language the extended unselected fingers can make contact (Klima & Bellugi
1979).54 In the 8 shape the middle finger is selected and not the extended index, ring
finger and pinky because, it is the middle finger that touches the opposed thumb if
this handshape is involved in an aperture change. In conclusion, contact and
pointing are mere indications for finger selection, whereas the presence of a specific
configuration is decisive.
Regarding the position of the unselected fingers, it is noted that their position is
predictable from the position of the selected fingers (Corina & Sagey 1989; Corina
1992). This generalization is captured by the Unselected Fingers Redundancy Rule
(Corina & Sagey 1989).
(2.5)

Unselected Fingers Redundancy Rule
If the selected fingers are closed, unselected fingers are open; otherwise
unselected fingers are closed.

54 See the illustration of the CSL sign TOPIC in §2.2.4.2.
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Sandler (1995a) notes that the phonetic interpretation for open and closed is not
identical for selected and unselected fingers. In the current model I distinguish the
aperture features [open] and [close] from the phonetic specifications /extended/ and
/folded into the palm/. [Open] and [close] are aperture features that are specified for
selected fingers only. Aperture features always presuppose a relation with the
opposed thumb. In the realm of the unselected fingers ‘open’ and ‘close’ should
therefore be interpreted as phonetic extension and folding, respectively. I propose a
Revised Unselected Fingers Redundancy Rule. This redundancy rule concerns static
handshapes. In §2.2.4.6 I show that in dynamic contexts, the unselected fingers are
folded in the palm even if the selected fingers are in closed position in signs where
the value for aperture changes.
(2.6)

Revised Unselected Fingers Redundancy Rule
If selected fingers are closed, unselected fingers are extended; otherwise
unselected fingers are folded into the palm.

However, some models (Sandler 1989, 1995a; Brentari 1998) can specify the
position of unselected fingers. Whether in these models a specification of unselected
finger position is needed in all handshapes is not clear. In Sandler (1996), unselected
finger position is only needed in those handshapes (8 and ASL F) that are not
predicable from Corina & Sagey’s redundancy rule in (2.5). The specification of the
unselected finger position makes the shape more marked. In the model I propose I
take a more restricted position, in that only the selected fingers are formally
specified and can be specified for configuration. The position of the unselected
fingers is not granted phonological status. My claim is that the position of the nonselected fingers is always predictable and non-distinctive. In §2.5 I will discuss an
apparent counterexample to this claim.
In many handshapes the position of the thumb is also predictable. I capture the
predictable positions of the thumb in the implementation rules in §2.4.4.1. When the
position of the thumb is not predictable, the thumb behaves like a selected finger,
since it can support configuration features (i.e., flexion).
Additional distinctions of the hand configuration node that have been proposed
concern tenseness, and crossing of the selected fingers (Sandler 1989). In the
SignPhon material, ‘tense’ handshapes always co-occur with tense movement,
implying that it is an overall feature of the sign: a feature that has scope over all
phonologically specified elements of the sign. I therefore propose Tense to be one of
the Manner features. Crossing of the fingers I consider a phonetic implementation of
the Width-feature ‘pointed’ (adducted), one that is only used in a semantically
motivated context (see §2.5).
2.2.3.2
Hand-internal movement: types and constraints
In the realization of a sign, the fingers of the hand can be held in roughly the same
position throughout the sign, or the fingers and thumb can perform a distinctive
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movement (hand-internal movement). If the handshape remains unaltered
throughout the sign I call these handshapes ‘static’ handshapes. If the position of
the fingers changes in the course of the sign in a phonologically relevant way, the
handshape is called ‘dynamic’.
Different types of hand-internal movement are distinguished in the literature.
Liddell (1990) distinguishes between hand-internal local movements, which can
occur alone, and local movements that occur in combination with a path movement.
In the latter set he only includes rapidly repeated movements of fingers and wrist.
Wilbur (1987) also includes single handshape changes in the set of hand-internal
movements that can co-occur with a path movement. This extended set of local
movements is referred to as involving ‘secondary movement’ (cf. Liddell & Johnson
1989). In the representation of movement Stack (1988) proposes to analyze each
repeated secondary movements as related to a single movement. In the analysis of
movement in Chapter 5 this idea is adopted. An inventory of types of hand-internal
movements (cf. Van der Kooij (1994); SignPhon-manual, Crasborn et al. (1998))
that is based on the typologies proposed by Liddell (1984), Wilbur (1993) and Stack
(1988) is given in (2.7). This inventory contains both repeated and non-repeated
hand-internal movements.
(2.7)

Types of hand-internal movements

Hand-internal
movement
Opening/
Releasing
Closing
Wiggling
Waving
Rubbing
Hooking/
Clawing
Flattening/
Hinging
Spreading

Description

SLN
example

The hand changes from a closed (in a fist or the thumb
touching or restraining the fingers) to an open position
The hand changes from an open position to a closed one.
Selected fingers flex and extend repeatedly in an
alternating way
The selected fingers flex (close) or extend (open) one
after the other
Thumb rubs one or more of the finger pads or sides of the
selected fingers
The selected fingers flex at the non-base joints only and
there is no opposition relation with the thumb
The selected fingers flex at the base joint only and there
is no opposition relation with the thumb.
The selected fingers change from a spread to an nonspread position and/or vice versa

NOTHING
DAUGHTER
HOW-MANY
BEAUTIFUL
COUNT
MONEY
EAGER
TOILET
AUGUST
SCISSORS
TO FREEZE

The representation of hand-internal movements touches on the issue of the status of
handshape as a unit in the analysis. Stokoe et al. (1965) represent handshape
changes by specifying the initial handshape and a dynamic feature (for example:
wiggling movement, opening or closing movement). The advantage of Stokoe’s
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approach is that it is more restrictive than the sequential models (see below) and that
it immediately relates the initial and final handshape.
In the MH-model of Liddell & Johnson (1985, 1989) and Liddell (1990), which
involves sequential structure – a timing tier –, sequences of phonemic handshapes
are specified to express hand-internal movement. In the representation of handinternal movement typically two (potentially unrelated) handshapes are associated
to the segmental tier. An observation that poses a problem for this approach is that
hand-internal movements do not always involve transitions between two phonemic
handshapes that occur independently in contexts without handshape changes. This
is the case in, for example, partial handshape changes (cf. Corina 1990). Another
problem pointed out in Sandler (1986, 1989) concerns overgeneration: the MHrepresentation predicts that any sequence of handshapes can occur, and that no
sequence of handshapes is better than another.
However, the types of hand-internal movements are restricted. There are limits
on the number and types of handshapes that can occur in a ‘simple’ sign. In the
context of the sequential models constraints on possible handshape sequences thus
have been formulated. Examples of such constraints are the Selected Finger
constraint and the Joint Selection constraint that I discuss in the subsequent
paragraphs.
In signs exhibiting a hand-internal movement, the set of fingers that execute the
hand-internal movement tends to be unchanged. The constraint on finger selection
has been pointed out with respect to different domains. These domains can all be
subsumed under ‘movement units’.
(2.8)

Selected fingers constraint

There is one set of selected fingers:
x per mono-morphemic sign (Sandler, 1989)
x per syllable (Brentari, 1990; Perlmutter, 1992)
x per prosodic word (Brentari, 1998)
Whatever the correct domain, this constraint implies that dynamic signs can only
exhibit sequential contrast in their configuration features. There appears to be an
asymmetry in what configuration features are susceptible to sequential contrast.
Sandler (1989) represents hand-internal movements as changes in aperture (or
orientation). This is reinforced by SignPhon data that show that the vast majority of
hand-internal movements can be analyzed as aperture changes.
If we want to incorporate the Selected Finger constraint in the representation of
signs, for instance by making Selected Fingers the head of the representation, and
assuming that heads contain stable information, we are faced with an issue pointed
out by Liddell (1990).
He points out signs that exhibit apparent change in finger selection, in for
instance dynamic signs involving a fist as initial handshape. He therefore refutes the
idea of one set of selected fingers per sign. In ASL there are several opening
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handshapes that start with a closed fist. There are no selected fingers in the initial
closed fist. The open handshape that follows the closed fist in the handshape
sequence can have either all fingers (ASL GAMBLE and DROP) or two fingers
extended (ASL THROW and TWELVE). In an analysis that equalizes selected fingers
with extendedness of the finger, these signs are used as evidence against the
generalization that finger selection is constant throughout the sign. However, if we
assume (following Sandler 1989) that the index and middle fingers are selected even
when the fingers are folded in the palm in the first part of the sign the generalization
still holds.55
A related problem, at least for the MH-model, which Liddell points out is that,
in these opening signs, the phonetically ‘identical’ initial handshapes (the fist) must
be treated phonemically distinct (i.e., as a closed 5, or H). This is a problem if these
surface handshapes are considered phonemes and if hand-internal movements are
treated as sequences of phonemes, as is assumed in the MH-model. In the current
analysis, which represents dynamic signs as branching structures within the finger
configuration node, this problem is not apparent, as there are no sequences of
‘phonemic’ handshapes. The fist in a dynamic sign opening to a V-hand
underlyingly has two fingers selected, whereas the fist in a dynamic sign opening to
a 5-hand has all fingers selected. There is no requirement in this model that the
interpretation of the configuration features in the initial and final position of the
dynamic sign result in independent static handshapes. On the contrary, there are
related handshapes in static and dynamic contexts with specific phonetic
characteristics (see, for instance, the relation between the static Q and the dynamic
OB shape in §2.4.4.5 on the degree of aperture).
Other evidence against the analysis of hand-internal movement as sequences of
phonemic handshapes comes from duration studies. Corina (1993) presents
durational evidence showing that handshape sequences in monosyllabic signs differ
from handshape sequences in loan signs and compounds.56 The duration of
handshape changes in loans and compounds is almost double to that of the
handshape changes of monosyllabic signs. The duration of the latter is similar to the
duration of signs without a handshape change (i.e., with a static handshape). He
argues that on the basis of these findings, the monosyllabic handshape change is
best represented as a ‘contour segment’. This treatment also captures native signers’
intuitions that two handshapes in a handshape change belong to ‘a single class of
handshapes’ (Friedman 1977, Stokoe 1960). Although the model proposed here has
no specific claims with respect to timing, as duration and timing are not lexically
distinctive (cf. Channon 2000), the representation of handshape changes as
branching configuration nodes does justice to the contour analysis and to the
signers’ intuitions.

55 There is phonetic support for the analysis that in the first, closed, handshape we are dealing with the

closed version of a V/H because the bent-over index and middle finger are held back by the thumb and
stick out a little bit.
56 I.e. signs with one movement unit.
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The second restriction on hand-internal movement concerns the joints that are
involved in the hand-internal movement. It bears on the set of configuration features
can be deduced from the chart of attested handshape changes in ASL in Uyechi
(1996). In signs involving an aperture change, round shapes do not alternate with
flat shapes. So, the following sequences are not attested:
(2.9)

Aperture changes that are not attested in SLN (and ASL)

a.

does not close to
b.

does not open to

This observation was the main motivation for formally separating aperture features
from flexion (or joint selection) features in Van der Hulst (1995a). In the current
model this distinction between aperture and flexion is adopted. In general this
observation entails that typically signs do not change the type of flexion. In other
words, the joint – base or non-base – that participates in the hand-internal movement
does not change. I propose the following tentative generalization:
(2.10)

There is one joint selection per mono-morphemic sign

The formal account of this generalization depends on the set of finger configuration
features (i.e., the distinctive types of flexion). I show in §2.4.4.1 that it is likely that
at least in SLN flexion of the base joint is always predictable. This would lead to the
conclusion that the phonological set of joint selection features is reduced to one
only. The generalization would then amount to the stable character of the feature
that represents flexion at the non-base joint (i.e., [curve])
In the model that I propose, Stokoe’s idea of ‘one handshape specification per
sign’ is adopted to a large extent. In case of a hand-internal movement, a finger
configuration node branches, leaving the rest of the representation unaffected. In the
course of this chapter it will become clear that not all movements that are executed
within the hand can be represented as dynamic handshapes. There are exceptions to
the generalization that there is only one set of selected fingers per sign. However,
these are all loan signs derived from fingerspelling. Examples are BLUE ’blauw’ (B >
L) and POOR JOKE ‘flauw’ (F > L). These signs are not excluded from the analysis
but the representation of these signs reveals their marked status perspicuously by its
branching head (SF0). These exceptions usually have variants that comply with the
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generalization (see §2.5). I will argue in §2.5 that all other changes in finger
selection are semantically motivated.
2.2.3.3
The expression of markedness of selected finger sets
In the dimension of finger selection oppositions are multilateral, i.e., one finger
contrasts with two, three, and four selected fingers. In representing selected fingers,
some models label every finger with a feature (Corina & Sagey 1988, Sandler 1989).
This approach incorrectly predicts that any combination of fingers may occur in
handshapes. For instance no sign language has been discovered yet with a
handshape selecting the middle finger and the pinky in its handshape inventory
(Woodward 1985). Moreover, if all fingers are formally equal, a representation that
can capture markedness in terms of complexity is not feasible. B-hands, for instance,
which have all fingers selected, would come out as the most complex handshapes.
This is an undesirable result if we want to express the relative unmarked status of
the B-hand (see §2.3.8) in terms of the complexity of its representation.
Some other models represent selected finger combinations with a restricted set
of features (cf. Sandler 1995a, 1996, Uyechi 1996). Uyechi proposes a grouping of
fingers as in (2.11). Despite the reduction of possible combinations, this grouping
still wrongly predicts a combination of for instance the pinky and the middle finger.
(2.11)

Grouping of fingers (Uyechi 1996)

Hand
Thumb

Fingers
Index

Non-Index
Inner

Pinky

Ring Middle
A more restricted approach attempting to account for the relative markedness of sets
of selected fingers is taken by Sandler (1995a, 1996). She proposes a dependency
analysis of finger selection based on two features, [broad] and [digitated]. [Broad]
alone indicates that all fingers are selected. [Digitated] alone represents the index
finger. These features can be combined in head-dependent configurations in order to
capture more marked finger sets. In the representation of open-8 and I, Sandler
allows a combination of [digitated] with itself. [Digitated => digitated] represents
the selected pinky in the I-handshape, but it also represents the bent extended middle
finger in open-8. Here the selected finger node does not seem to select a unique (pair
of) finger(s). Moreover, the theoretical option [broad => broad] is not used.
Although the model I propose takes a similar approach to the decomposition of
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selected fingers, it is more restrictive in the combinatory possibilities of the
components of selected fingers; features cannot enter into dependency relations with
themselves. In addition, I propose a somewhat different interpretation for the two
components in their various structural positions, i.e., as governing head and as
dependent. To enhance these differences, the feature names [digitated] and [broad]
are replaced by the labels [one] and [all].
Following Sandler (1995c, 1996) then, I propose an analysis of finger selection
that expresses relative markedness and that is also based on two primes, and a
representation of finger configuration features as dependents of the finger selection
specification. In the next section the model is discussed in more detail.
2.2.4

The AA-model

In this section I first introduce the whole articulator model, and in the subsequent
sections I discuss its different components. The model builds on the insights and
generalizations discussed above. In comparison with some of the handshape models,
the number of phonological primitives used in this model is very limited. Moreover,
the structural relations these phonological primitives enter into are restricted in a
principled way. The model uses the dependency framework by exploiting the
headlike properties discussed in the first chapter. Moreover, this framework allows
an expression of relative markedness in that each dependent node adds complexity
to the representation.
The model presented here has many characteristics of the handshape model
proposed in Brentari et al. (1996) – the so-called ‘One over All model’ (see
footnote 48). This model was shown to account nicely for acquisition facts reported
in the broadest study to date (Siedlecki & Bonvillian 1993): children essentially
activated one node at a time, going from the least complex structure to the most
complex. For a detailed discussion of the acquisition data of ASL and how the One
over All model can account for the different stages of acquisition in an elegant way
see Van der Hulst (1995a). The acquisition data that support it also lend support to
the idea that features are unary, and oppositions consist of presence vs. absence of
some element. Where relevant I point out and motivate the differences between the
One over All model and the current model, which is illustrated in (2.12). I refer to
this model in as the AA-model (the Active Articulator model).
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(2.12)

The AA-model57
Articulator
Finger Selection
Thumb

FS1

/in/
[out]

Width
Side

FS0
Selected
Fingers
[one]
[all]

Finger Configuration

/radial/
[ulnar]

FC1

/pointed/
[wide]

Curve
FC0
Aperture

/straight/
[curve]

[open]
[close]

Following Sandler (1989), in this model the selection of the fingers is formally
separated from their configuration. The observation that selection of fingers is
constant throughout the sign is reflected here by making Selected Fingers the head
of the representation. As was discussed in Chapter 1, heads are not dynamic, and
they convey stable, salient information (cf. Van der Hulst 1993). Complexity in the
selected finger node is therefore interpreted as an instantaneous event. The features
that specify the position of the fingers are expressed in one of the nodes classified
under Finger Configuration. Finger Configuration is the dependent of Selected
Fingers. Complexity in the dependent node does not get a simultaneous
interpretation. If two values are specified in one of the Finger Configuration nodes,
a sequential interpretation is required. Dependent nodes, and more specifically the
heads thereof, thus express the dynamic aspects of signs (i.e., movement).58
Formally, hand-internal movement is expressed as branching end nodes
dominated by the class node of Finger Configuration. Following Van der Hulst
(1995a), finger flexion is separated from aperture. Both are recognized as separate
components of the Finger Configuration node. A third component of Finger
Configuration – Width – involves the adduction or spreading of the fingers. In the
One-All model no hierarchical structure was assumed in the Finger Configuration
node. In the AA-model I do propose internal structure in order to account for the
difference in frequency of the different hand-internal movements.

57 Thanks to Onno Crasborn for providing a name for the model.
58 One may argue that the opposition in the aperture node is not equipollent like the selected finger node

(the head of the head), and that the dynamic interpretation of the aperture node (the head of the
dependent) is more appropriately expressed by a binary feature, namely ([+ open]).
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Different types of hand-internal movements are accounted for in a unified way,
i.e., as branching structures in one of the nodes subsumed under the Finger
Configuration node. This representation of hand-internal movement is in
conformity with the representation of movement as branching end nodes (Van der
Hulst 1993, 1995a). It also builds on Sandler (1989), where aperture changes are
represented as branching structures. Despite the fact that in the AA-model all finger
configuration nodes can branch, aperture branches most frequently. In §2.6, I
ascribe this asymmetry in types of hand-internal movement to the type of features
that the branching end nodes dominate.
2.2.4.1
Selected fingers
In the Selected Finger projection the head specifies the number of selected fingers.
‘Side’ specifies the side of the hand on which the selected fingers are located if
fewer than four fingers are selected. It dominates one feature, namely [ulnar], the
pinky side of the hand. ‘Thumb’ specifies non-predictable positions of the thumb. It
dominates the feature [out]. Contrary to its dependents, the head of Finger Selection
dominates two features, [one] and [all] which, in different combinations, can
generate all necessary sets of selected fingers, and no more than the attested sets
occurring in different sign languages.
The logical combination of the four fingers generates 16 possible sets of selected
fingers. Only half of these sets are actually attested in SLN. In this chart, ‘+’
indicates that the finger is selected,’-‘ indicates that the finger is not selected.
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(2.13)

Sets of selected fingers in SLN and in other sign languages.

Index

Middle

Ring

Pinky

in SLN

in other sign
languages

+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
-

+
+
+
+
+
+
+
+
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59


61
-

The attested combinations in SLN are63:
- no fingers
- all fingers
- the index finger
- the middle or ring finger
- the pinky
- the index and middle finger
- the index and pinky
- the index, middle and ring finger

….
||||
|...
.|.. or ..|.
...|
| |..
|..|
| | |.

59 Attested in one sign in both Finnish sign language (SVK) and in the sign language used on Rennell

Island (Woodward 1985). Chris Miller (personal communication) also brought to my attention the fact
that this shape occurs in the Russian manual alphabet and in certain number systems (e.g., the number 7
in one alternative system in BSL)
60 Attested in one sign in SignPhon only, namely DEVIL.
61 This combination of selected fingers is attested in CSL, see §2.2.3.2.
62 There is one lexical blend LAZY (‘lui’) in SLN that arguably has the index, middle and pinky selected,
next to the thumb. The thumb and index originate from the L, the index and middle originate from the U
and the pinky represents the I.
63 In this graphic convention to represent sets of selected fingers indicated by vertical lines, the hand
reads from index finger on the left side to pinky on the right side. A dot indicates that the finger is not
selected.
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All sets of selected fingers can be represented with the two features [one] and [all].
The relative markedness is expressed by the relative complexity of the combinations
of these features.
Selected Finger feature combinations represent a scale from one to four fingers,
interpreted as follows. The selection of one digit is indicated by the feature [one]. If
no further specification is given, [one] is interpreted as the index finger. This
preference for the index finger as the default for [one] is physiologically
motivated.64 The specification of [all] results in the selection of all four fingers. In
combination with [one] it gives us two more sets of selected fingers. Since HeadDependent structures are imposed whenever two equivalent elements combine, two
combinations are generated. [one=>all] (‘one over all’) is interpreted as the
selection of two fingers. The default pair of two fingers consists of the index and
the middle finger. This default interpretation is also physiologically motivated
(Woodward 1985). When the two elements combine with [all] as the head in
[all=>one] (‘all over one’), three fingers are selected. The default interpretation of
this constellation is the extension of index, middle and ring finger, as in ASL W or
in SLN M.65
In (2.14), handshapes attested in SLN (KOMVA 1988) are grouped according to
their selected fingers.

64 The physiology of the hand reveals an asymmetry in the muscles that are responsible for the extension

of the fingers. Index and pinky have two extensor muscles whereas middle and ring each have only one
extensor (Mandel 1981, Ann 1992).
65 In §2.5 I will show that [all=>one] shapes figure in a restricted set of (initialized) signs (ASL: WATER,
WINE and SLN: MAMA, MONDAY).
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(2.14)
Selected
fingers
[one]

[all]66

[one=>all]

[all=>one]

An important generalization made possible by the representation of selected fingers
in terms of head-dependent structures is that complex heads ([one=>all] and
[all=>one]) tend to be simple and do not support finger configuration
specification67, unless the configuration is motivated. For example /cross/ only
occurs in the loan from the manual alphabet ‘R’, /flex/ occurs in the small-animal66 I assume that the fist has all fingers selected only when it alternates with a 5-hand in a dynamic sign.
67 Van Oostendorp (1995) considers syllables to be headed structures and vowels the heads of syllables.

The distributional asymmetry between schwa and full vowels in spoken language syllables is explained
by the projection possibilities of these vowels. Full vowels project a full syllable structure, whereas the
schwa only supports syllables with a very simple structure. Heads in this approach thus determine the
syllable projection. Although the asymmetry between signs with complex and simple selected finger
specifications are similar, the interpretation of headedness works out in an opposite manner. In SLN the
complex head nodes appear not to support a full configuration projection.
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classifier, and /spread/ occurs in ‘V’. Signs containing a complex head thus do not
‘license’ configuration features unless these features are semantically motivated.
2.2.4.2
Ulnar
The default side of the hand is the radial side, the side of the index finger. Without
further specification the interpretation of [one] is thus the index finger. Both in the
SLN data and in the Woodward crosslinguistic comparative study, index is by far
the most frequent single extended finger. The ulnar side of the hand is the marked
side of the hand. The feature [ulnar] is specified in the ‘specifier’ position of the
selected finger node. I restrict the application of the feature ulnar to selected finger
specifications involving [one] for obvious reasons. If all fingers are selected, no side
can be specified. In other words, the distinction is neutralized in [all] shapes.
Because [ulnar] is, like all other features I propose here, a unary feature, only
specified in non-radial shapes, ulnar handshapes are more complex than radial
handshapes. Therefore, ulnar shapes do not support finger configuration features. In
§2.3 I show that the shapes involving ulnarity are very infrequent. Ulnar shapes are
illustrated in (2.15). In SLN only (2.15a) and (2.15b) are attested. In (2.15c), the
pinky, ring finger, and middle fingers are selected.
(2.15)

Ulnar shapes

a.

[one] [u]

/...|/

b.

[one=>all][u]

/|..|/

c.

[all=>one] [u]

/.| | |/

+ thumb

Ulnar [one]-shapes, representing the pinky, are highly infrequent crosslinguistically
(Woodward 1982b). In SLN signs with a selected pinky take up less than 1 % of the
lexicon (see §2.3). Acquisition studies indicate that ulnar shapes are also acquired
late (Siedlecki & Bonvillian 1993, Marentette 1995).
I interpret [one=>all][u] as extended pinky and index (2.15.b). This is not the
only possible interpretation. In the One-All model (Brentari et al. 1996)
[one=>all][u] represented the selection of pinky and ring finger. This shape,
however, does not occur in SLN. In a comparative study, Woodward (1985) only
attested shapes selecting the pair ‘pinky and ring’ in the sign languages of Finland
and Rennell Island, in only one sign in each language.68 The interpretation of
[one=>all][u] as index and pinky needs clarification. Crucial in the interpretation is
68 This shape could be represented as a non-distinct alloform of a closed [one=>all].

73

ARTICULATOR

that the index finger is involved. The configuration [one=>all] implies that two
fingers are selected. This can be any set of two fingers in the top row in (2.16). The
specification of the feature [ulnar] implies that the pinky side of the hand is
involved. This excludes the middle and ring finger combination. The set of two
selected fingers can involve both adjacent or non-adjacent fingers. And finally the
two selected fingers may or may not include the index finger. In both cases the
middle finger + pinky combination is not optimal. As the combination ring finger +
pinky is not attested in most sign languages the involvement of the index finger
must be more important than the adjacency of the two fingers in the interpretation
of [one=>all][u].
(2.16)

The interpretation of [one=>all][u]

two fingers
ulnarity
index finger
adjacent fingers

middle&ring



ring&pinky




middle&pinky


-

index&pinky



-

A shape with the pinky, ring and middle finger selected is represented as
[all=>one][u]. It occurs neither as a static shape, nor as a dynamic shape in SLN. It
is, however, attested in Chinese Sign Language (Klima & Bellugi 1979).69 Because
the surface shape is a T, we could represent this surface shape as a combination of
[one] and [closed], an aperture feature. But in CSL the three extended fingers are
prominent or foregrounded (i.e., selected), either as contacting region of the strong
hand or as a base hand. This is illustrated in the CSL sign TOPIC (2.17). If the CSL
shape was represented as a closed [one], the prominence and behavior of the three
extended fingers would not be predicted, since they would then count as unselected.

69 Wendy Sandler (personal communication) reports that it is used in the Arab town of Kfar Kasem in

Israel for the number 3.
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The CSL sign TOPIC

Reprinted by permission of the publishers from THE SIGNS OF LANGUAGE
by E. Klima and U. Bellugi, p. 155, Cambridge, Mass.: Harvard University Press,
Copyright © 1979 by the President and Fellows of Harvard College.

Other physiologically possible pairs of selected fingers, for instance pinky + middle
finger, middle + ring finger, and index + ring finger do not occur in SLN. Also they
do not in occur in any of the sign languages examined in Woodward (1985). None
of these shapes can be generated in this model. Another advantage of this model is
that the ulnar [one=>all] and [all=>one] shapes have the most complex selected
finger specification and they are highly infrequent cross-linguistically.
The selection of one of the middle fingers is even more marked than the
selection of pinky. Except for counting systems and kinship systems, in which each
finger functions in a sense as an independent morpheme, it is claimed that sign
languages do not make a distinction between the middle and the ring finger
(Sandler 1996, Uyechi 1996).70 The markedness of middle finger selection is also
reflected in the acquisition facts of ASL (Siedlecki & Bonvillian 1997). The 8
shape (as in SLN DISTINGUISHED, JESUS) is acquired in the final stage of
acquisition. There are several representations that could be used to represent this
shape.71 I propose to represent the selection of one of the middle fingers as [one]
shape with a complex Side feature – ‘radial over ulnar’ or ‘ulnar over radial’.
Variation in finger selection in the dynamic version of the 8-handshape I
encountered in SLN data (both in video data for the SignPhon database and in the
dictionary CD-rom’s (NSDSK 1996, 1997ab)) supports this representation. The
70 However, there may be preferences in the choice of one of the two middle fingers. For instance the

Groningen variant of SLN uses the ring finger more often than the Western variants (e.g., the Groningen
signs WATER, ALREADY (GLOS, 1999))
71 In the One-All model these middle finger shapes were represented with an empty Selected Finger
Node. In the current model I use empty nodes to represent unmarked feature values. Consequently I
choose to use a combination of [ulnar] and the unmarked and underspecified feature [radial] instead. In
the AA-model /radial/ is the default interpretation of the absence of the feature [ulnar], and therefore it is
not specified.
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opening 8-hand (e.g., in the sign NOTHING) varies with an opening 1-hand (the
index finger). This variation can nicely be represented as a reduction in the
complexity of the Side specification of the Selected Finger projection.
(2.18)
Standard form:

Aperture node:
[close] > [open]

Variant form:

[close] > [open]

Selected Finger projection:
[one][r:u]
[one]

In (2.19) the representations of the selected middle finger or the selected ring finger
is given.
(2.19)

a.[one][r=>u]

b. [one][u=>r]
Unlike in the other [one]-shapes, the fingers that are not selected in the open-8 shape
are extended, and the selected finger is flat-bent. Evidence for the selection of the
middle finger rather than the extended ‘unselected fingers’ comes from the
configuration specifications it can support. Open-8 can undergo aperture change. In
an aperture change it is the middle finger that is opposed to the thumb and touches
it, not the other, extended fingers. (e.g., ASL LIKE; open-8 changes to closed-872).
Across languages the extension of single ring or middle finger is highly marked, and
there appears to be a social taboo on the extension of one of the middle fingers in
many cultures (Woodward 1982).
2.2.4.3
Thumb
The behavior of the thumb is characterized by greater freedom to move than the
fingers (e.g., Ann 1990, Greftegreff 1993, Sandler 1995a). Phonetically, we
distinguish four thumb positions: crossed (over the folded fingers and restraining
them), opposed (to the selected fingers), adducted (joined to the flat part of the
hand) and extended. Most of these positions are non-distinctive. The redundant
positions are captured in redundancy rules discussed in §2.4. However, a distinct
specification for the thumb has to be assumed for two reasons. The thumb can be the
only extended digit (e.g., in the sign TO ADJUST). Secondly, configuration features
can apply to it. For instance, it can be specified for flexion as in the sign SMALL (the
72 In the SignPhon data there was no example of a closing 8.
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extended thumb flexes once). The specification of [out] is phonetically interpreted
as extension of the thumb (away from the radial side of the palm).73 This is
illustrated in (2.20):
(2.20) Thumb specification

[out]
The specification of the thumb overrules the redundant positions induced by the
specification of other configuration features (see §2.4.4.1). For instance, in the SLN
sign FASHION, the four selected fingers of a B-hand close, but the thumb is excluded
from the closing movement, that is, it is not opposed to the selected fingers. The
thumb is extended throughout the sign. By specifying it as selected, it cannot take its
redundant position opposed to the selected fingers in case an aperture feature is
specified.
2.2.4.4
Finger Configuration
Within the set of finger positions, three dimensions can be distinguished: the relation
between the fingers and the opposed thumb specified in the Aperture-node, the
flexion of the selected fingers in the Curve-node, and the spreading of the fingers
specified in the Width-node. Hand-internal movements are represented as branching
structures in one of these nodes. The asymmetrical distribution of the different types
of hand-internal movements over the lexicon is the main reason for assuming
hierarchical structure within the Finger Configuration node. Aperture appears to be
the most frequent hand-internal movement by far. In the next sections I discuss the
different Finger Configuration nodes as well as the hand-internal movements that
originate as a result of branching structure in these nodes.
2.2.4.5
Aperture
Aperture specifies the relation between the thumb and the selected fingers. Although
the degree of aperture may differ between different signers, registers, signs, tokens
and prosodic contexts, phonologically the opposition is binary. The fingers are either
specified [closed] (i.e., touching the opposed thumb) or [open] (i.e., some distance
between the selected fingers and the opposed thumb). Some of the formal aspects I
found that seem to determine the phonetic implementation of ‘open’ are whether the
handshape is static or dynamic, whether the hand-internal movement is repeated or
not, and whether the open position occurs in the initial or the final stage of the

73 Extension of the thumb can also be determined by articulatory factors (Battison et al. 1975) Although

extension of the thumb in for instance 1 and H shapes causes phonological neutralization in that they
merge with L and W (i.e., ASL 3) respectively, extended thumb caused by phonetic variation does not
render a specified thumb position. See also §2.4.4.1.
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dynamic handshape (see §2.4.4.5 for a more detailed discussion of degrees of
aperture)
When a sign is specified for aperture, either [closed] or [open], the thumb is by
definition opposed, so that no additional specification for the thumb is required.
Handshapes of SLN containing different sets of selected fingers that can be
characterized with the features [open] and [closed] are illustrated in (2.21). The
underlined handshapes are dynamic; they occur in aperture changes only. The
handshapes in bold are static handshapes that occur as classifier handshapes. The
arrows indicate that the OB-spr can contrast with both CB-spr and S.
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Aperture changes in SLN

Selected
Fingers
a. [all]

Other
Features

Aperture
[open]

OB

Aperture
[closed]

Examples
Opening

WET

TO SEND

SON

FLOWER

TO GRAB

TO THROW

TO BITE75

not attested

NICE

AWAKE

CAT

TO SHOOT

AUSTRALIA

NOTHING

CB

[wide]

OBspr

Examples
Closing

CBspr

S74
[curve]

C

O

b. [one]

bOB

OT

bCB

T

[u=>r]

O8

C8

The first two dynamic handshapes in b. reveal that formally no distinction can be
made between T and bCB. They are both represented as closed [one]-shapes. These
shapes differ in the position of the fingers that are not selected (middle, ring and
pinky). The model thus predicts that F and bCB are non-distinctive. Although at first
sight this is a problem for the analysis, it need not be if we look more closely at the
contexts in which these handshapes occur. In §2.4 I will discuss the position of the
74 The fist only has [all] specified in the selected finger node if it is dynamic, i.e., involved in an aperture
change, alternating with an OB(-spr) or a 5-hand.
75 TO BITE was the only example I found of a dynamic sign involving a curved all-shape.
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unselected fingers (USF) in the context of phonetic implementation and of
motivated components of handshapes.
Aperture change is the most common type of hand-internal movement. Of all
470 signs in SignPhon containing a hand-internal movement, almost 60% (i.e., 277
signs) involved a change in aperture. There is an asymmetry in the frequency of
opening and closing handshape changes in the database. Of the 277 aperture
changes, closing aperture changes occurred almost twice as often as opening
aperture changes (180 and 97, respectively). It is hard to determine in a repeated
aperture change whether it is a repeated opening or closing handshape. Based on the
aperture position of the initial handshape it seems that only closing handshape
changes are repeated. There are verbal signs with repeated opening movement in
their citation form (e.g., TO GRUMBLE OVER), but I have no indication as to
morphological composition of these verb forms. Repetition in these verbal signs is
possibly morphological, expressing iterative aspect. An adverbial sign containing a
repeating opening handshape change in the corpus is the sign OFTEN. It may be
argued that the repetition is not underlying in this sign either, but analogical or
iconic, due to the inherent repetitive aspect of its meaning.
I propose two types of explanation for the asymmetry between opening and
closing dynamic handshapes. The first explanation is the prominence of the final
position in a dynamic sign, an idea already discussed in §1.2.1. Closed positions are
different from open positions in that open positions are gradual, more or less open,
whereas closed position is discrete. In other words the phonetic space of [closed] is
more restricted. In closing handshapes the target of the movement is clear, whereas
the final position of an opening handshape is one along a continuum of open hands.
A closed handshape is arguably better fit for a final position in a dynamic
handshape than an open one, because it is a discrete position (it cannot become
more closed).
A functional explanation for the asymmetry is that grasping, fetching, gripping
and other daily uses of the hand all involve closing movement whereas opening
seems to be restricted to throwing and projecting objects (shooting a pellet for
instance).
We are now in a position to evaluate the representation of internal movement
that I propose. Recall that aperture changes are represented as branching aperture
nodes. For instance, the closing movement in the sign NICE is represented as
follows:
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Representation of the dynamic articulator in NICE
Articulator

Finger Selection

Selected Fingers

[one]

Finger Configuration

Aperture

[open]

[close]

2.2.4.6
Flexion
In the literature at least three types of flexion of the fingers have been distinguished.
We find specifications for flexion of all joints (curved hands), flexion of the base
joints only (flat-bent hands), and flexion of the non-base joints only (claw hands). I
give examples of these types of flexion in (2.23), disregarding the position of the
thumb. The same types of flexion are found in shapes with one and two selected
fingers. (See (2.2) in §2.1)
(2.23)
a. curved

b. flat-bent

c. claw

Which of these types of flexion is predictable and how are the non-predictable types
of flexion represented? I will argue that in SLN we only need one single
phonological feature: [curve]. In §2.4 I will show that the other types of flexion are
predictable and need no phonological specification, based on a study by Crasborn &
Van der Kooij (to appear) and further supported by evidence in Crasborn (2001). In
§2.4.4.2 I account for the flat-bent shapes in (2.23b) and in §2.4.4.3 I make explicit
the context in which [curve] hands are realized as ‘claws’ as in (2.23c).
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Some researchers have tried to account for these types and degrees of flexion of
the selected fingers by combining either two aperture values or two bending values
(Corina 1990, Brentari 1990 and Sandler 1995a). These analyses face a number of
problems. The first problem is that in combining only two values (for example open
and closed in Sandler 1995a) no distinction can be made between the different types
of flexion in closed handshapes (e.g., curved-closed vs. flat-closed) in comparison
with the same types of flexion in open handshapes (curved-open vs. flat-open). A
second problem lies in the proper characterization of handshape changes. These
problems are discussed in Van der Hulst (1995a), who proposes to formally
separate joint selection (flexion) and aperture, a proposal adopted here.
In the AA-model, the specification of flexion has scope over all the fingers that
are defined as selected in the head node, Selected Fingers. In the ‘One over All’model two features were proposed in order to represent the different types of
flexion. Curved hands as in (2.23.a) were represented as [flex]. Flat-bent hands as
in (2.23.b) involves the selection of the base joints only and were represented as
[flex,base], a further specification of the feature flex. In that paper, it was foreseen
that [flex,base] is possibly non-distinct and can be deduced from other
specifications of the sign. This suggestion is taken up in Crasborn & Van der Kooij
(to appear). We investigated the redundancies of the base joint position, and show
that in SLN flexing at the base joints can be determined by relative orientation, the
specification of an aperture value, or the hand-internal implementation of a reduced
path movement (see §2.4 for an extensive presentation of this study). It is possible,
however, that in other sign languages the base joint is exploited in a phonological
manner.
Flexing at the non-base joint only as in (2.23c) – clawing – is classified as
distinctive finger configuration in the literature (e.g., Uyechi 1996). It is also used
as a distinct diacritic in the KOMVA classification of SLN handshapes. Claw
shapes are characterized by the relatively stronger bending of the non-base joints
compared to the curved or round shapes (like C). The base-joints in claw hands are
relatively straight. These clawed fingers also figure in partial handshape changes
where they alternate with extended open fingers (e.g., SO-CALLED). However, there
is no evidence showing that claws can be distinctive from (spread) curved fingers,
either in static or in dynamic handshapes. In §2.4 I argue that claw-shaped fingers
can be the consequence of contact with a physical place of articulation or that they
can occur due to the presence of the manner feature [tense].
Consequently, the only value I propose for finger flexion is:
(2.24)

[curve] : all the knuckles are selected for flexion

If [curve] is specified, all knuckles are selected for flexion resulting in a curved
handshape (2.23a). [curve] can be specified over different relatively unmarked sets
of selected fingers: [one], [all] and [one=>all]. No [curve] specification is attested
for ulnar shapes or [all=>one] shapes. If no feature is specified, no knuckles are
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selected for flexion and this is phonetically interpreted as (lax) extension of the
selected fingers.
Both flat-bent and clawed fingers can alternate repeatedly with relatively
straight fingers. These hand-internal movements are termed hinging (or flattening)
and clawing (or hooking), respectively. Of all signs in SignPhon with a handinternal movement, hinging occurs in 12% and clawing in 2% of the signs. Some
examples of these hand-internal movements are the following.
(2.25)
a. hinging: bending at base joints
B > flat-bent B
W (=H-null) > flat-bent H-null

AUGUST
HA HA (ironic

b. clawing: flexing at the non-base joints76
A > A"77
W > W"
5 > 5"
V > V"

SMALL
WC
BEAR
SO CALLED

laughter)

I propose to represent the dynamic handshapes in (2.25b) in which clawed fingers
alternate with straight fingers as [curve] and [repeated].78 The latter is a Manner
feature and is discussed in Chapter 5.
The representation of hinging is taken care of in the setting node. As suggested
in Van der Hulst (1995a), hinging can be interpreted as a repeated, reduced path
movement. This analysis is compatible with the observation of the different
pronunciations of the ASL sign PAST (Uyechi 1996:141). Different joints (the
elbow, wrist or the base joint) are used to execute the flexion in the different
variants of the sign.
As the hand-internal movements in (2.25) all tend to be repeated, they are to be
distinguished from ‘wiggling’. Wiggling is a rapid and repeated bending of the
relatively straight fingers at the base joint in an alternating manner, i.e., one finger
after the other. Wiggling is quite a frequent hand-internal movement, in that it
constitutes almost 20% of the handshape changes in our database. I propose to
analyze wiggling as the default interpretation of the Manner features [repeated] and
[alternating]. The analysis in terms of the features [repeated] and [alternating]
offers a formal basis for Mandel’s observation (1981, following Kegl & Wilbur
1976) that there is only a scalar difference between the sign WALK executed with an
alternating movement of the two B-hands, and WALK with the ‘legs’-classifier. In
the latter case the fingers make an alternating movement while flexing at the base
76 In the Rotterdam region clawing can figure as a morpheme meaning ‘x guilders’ if it is ‘imposed on’

number handshapes.
77 This handshape is not in the appendix. All fingers are folded in the palm and the thumb is bent.
78 This implies that clawing movement is not distinct from curving movement.
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joint, i.e., a wiggling movement of the V-handshape. According to one of our
informants, in SLN different articulations of the sign ALTERNATING occur. The sign
can be realized as a wiggling V-hand, a rotating V-hand or with two 1-hands
moving in an alternating manner.
2.2.4.7
Width
Spreading (abduction of the fingers at the MCP joint), and non-spreading (adduction
of the fingers) has been treated as a phonological property (Corina & Sagey 1989,
Sandler 1993, Brentari 1998). A lot of variation can be observed in this dimension
of the hand that I call ‘width’. Despite this variation and some articulatorily
motivated redundancies (in §2.4.4.4), a phonological distinction needs to be made
between spread (abducted) and non-spread (adducted) fingers. For instance the
manual components of the signs TO CALL and TO BE PRESENT differ in finger
spreading. TO CALL has adducted fingers, and TO BE PRESENT has spread fingers.79
When fingers are extended, the natural state of the fingers appears to be not
completely adducted, nor completely abducted, but rather in an intermediate
position. In handshape changes that involve an aperture change from closed to open
(i.e., extended), the fingers tend to spread while opening, which can be explained
physiologically (cf. Ann (1992)). So, from a physiological point of view a nonadducted position of the fingers would be unmarked and ‘adducted’ would be the
marked option.
However, if we look at frequency, adduction of the fingers is found more often
than abduction (spreading). Since frequency is the main indicator at my disposal for
determining relative markedness I take adduction (non-spreading) to be the
unmarked option. Therefore I propose the phonological feature [wide], which is
interpreted as spread selected fingers. Since it is a unary feature, the absence of
[wide] gives us the unmarked adducted (non-spread) position of the fingers. The
implementation of a non-specified Width-node may range from the unmarked
adducted position to the physiologically unmarked intermediate position.
A value for spreading of the fingers can only be specified when a contrast is
possible, i.e., when more than one finger is selected. Normally the thumb will adapt
to the specified Width position of the fingers; if fingers are specified [wide] (in [all]
shapes), the thumb is extended. See §2.4 for more details on the phonetic
implementation of thumb position. In §2.5 I will discuss the semantic load of
[wide].
Brentari (1998) proposes a feature [crossed] in order to be able to describe the
handshape R – middle finger crossed over the index finger – that occurs in ASL and
SLN finger spelling and initialized signs. In Uganda Sign Language (USL) the sign
REMEMBER is normally made with an R-handshape. Nyst (1999) attested a variant
of this sign with an H-hand. This can be seen as a form of reduction if crossing is a
further specification of adduction. In SignPhon all R-hands were motivated, i.e.,
79 TO BE PRESENT also has an obligatory mouth gesture: ‘shh’. Both TO BE PRESENT and TO CALL can be

spatially modified, the fingers pointing in the direction of the object referent. Both articulators are flexed
at the base joint, an articulation considered impossible in Uyechi (1996:39).
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were loans from the manual alphabet. I therefore propose to consider R as a
semantically motivated alloform of [one=>all] that is prespecified in the lexicon.80
Since [one=>all] represents the H-hand, this representation of the R-hand would
also account for the variation found in USL.
The hand-internal movement involving the spreading of the fingers is very
marginal. This so-called ‘scissoring’, only applies in shapes with the index and
middle finger selected ([one=>all]-shapes). In terms of markedness, this is
unexpected, as we rather expect the unmarked [all] shapes to support a branching
structure in the Finger Configuration node. To only find branching structure in the
more marked [one=>all] shape is thus unexpected. Furthermore, all instances of
(un-)spreading in the SignPhon database are iconically motivated: SCISSORS, CUTWITH-SCISSORS and TO DISTURB (to cut in on a conversation). These examples are
further discussed in the section on semantic motivation of width in §2.5.2.
In summary, in the AA-model the articulator is a class node that consists of a
projection of the head, the Selected Fingers. Finger Configuration is the dependent,
specifying the position of the selected fingers. Different sets of selected fingers can
be generated by combining the two Selected Finger features [one] and [all] and a
side of the hand can be specified on which these selected fingers are located. Thumb
selection can be specified separately in the ‘specifier position’ of the Selected Finger
projection. The position of the selected fingers can be determined by features
specified in one of the Finger Configuration nodes. Aperture is the head of Finger
Configuration and it dominates two features [open] and [closed]. Since it dominates
two opposed phonological features, it is best suited for expressing a distinctive
sequenced interpretation of these features in the representation of opening or closing
hand-internal movement. [Curve] contains the unary feature [curve], specifying the
flexion of all joints. Finger spreading plays a marginal role as a phonological
specification. Based on frequency considerations, [wide] is considered the
phonological marked feature in the width domain. Although I postpone the details of
the phonetic implementation of these nodes and features until §2.4, I give an
overview of the different features and their default interpretation in (2.26). The full
phonological specification of the handshapes in (2.3) is postponed until §2.6.

80 Although I use the mechanism of lexical prespecification, I realize that these loan handshapes do not

necessarily have an iconic relation to their referent (i.e., the shape of the letters).
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(2.26)
Finger
Selection

perceptual
feature

default interpretation

Selected fingers

[one]
[all]
[one=>all]

One finger: the index finger is extended
Four fingers: all fingers are extended
Two fingers: the index and middle finger are
extended
Three fingers: the index, middle and ring
finger are extended
Thumb prominent: the thumb is extended
Thumb not prominent: the thumb is
hyperadducted and/or flexed
Prominent pinky side: pinky is involved
Prominent radial side: index is involved
Prominent middle finger
Prominent ring finger

[all=>one]
Thumb

[out]
/in/

Side

[ulnar]
/radial/
radial=>ulnar
ulnar=>radial

Finger
Configuration

perceptual
feature

default interpretation

Aperture

[open]

thumb opposed to but not touching the
selected fingers
thumb opposed to and touching selected
fingers
flexion of at least the non-base joints
at least the non-base joints are extended
selected fingers are abducted (spread)
selected fingers are adducted

[close]
Curve
Width

2.3

[curve]
/straight/
[wide]
/pointed/

Phonetic handshapes in SignPhon

In this section an overview will be given of frequency of occurrence of phonetic (or
the surface forms of) handshapes occurring in SignPhon. These frequency
distributions are discussed against the background of the constraint on phonological
representations that I proposed in the introduction, i.e., that relative complexity of
the representation should correlate with relative markedness. In §2.2, I introduced
the model that tells us what is simple or complex. In this section the frequency
distributions of handshapes and their co-ocurrence with other form aspects of the
sign indicate what is unmarked. The model in §2.4 will be seen to account for the
markedness-complexity correlation.
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The various markedness criteria that have been proposed in the handshape
literature are discussed in §2.3.1. In the subsequent sections handshape frequencies
for the categories listed below are presented and discussed:81
• the strong hand82 (§2.3.2)
• the weak hand in two-handed signs and the weak hand in unbalanced83
signs in which the shape of the strong hand differs from the shape of the
weak hand (§2.3.3)
• the distribution of handshapes over different location types; the head, the
body, the weak hand and neutral space (§2.3.4)
• the distribution of handshapes over different points of contact (§2.3.5)
• the distribution of handshapes in handshape contours (§2.3.6)
• the distribution of configuration features (§2.3.7)
In §2.3.8 I conclude with an overview of the distribution of handshapes and a
markedness scale for SLN handshapes.
2.3.1

Marked and unmarked handshapes.

In the literature on handshape, specific markedness criteria have been formulated.
Conform the markedness criteria mentioned in the first chapter, these are also based
on distribution patterns, on perceptual and articulatory complexity and on language
production in situations of language acquisition and language loss. The following
overview of markedness criteria is adapted from Brentari (1998:117).84 As far as I
know, the criteria were first proposed in the sources in the right hand column. I
grouped the markedness criteria that were mentioned above. The first group of
criteria refers to absolute occurrence, i.e., order in time (see §1.3.3 for an
explanation of this classification of occurrence). The second group refers to relative
occurrence in the lexicon, while the third group refers to relative occurrence in
combination with other sublexical elements. The fourth group refers to potential
physiological or phonetic explanations for the distribution patterns at hand.

81 For reasons of space limitation, in the tables discussed in this chapter I left out the handshapes

occurring in 1% or less, except in the first table illustrating the distribution of the strong hand.
82 I follow Padden & Perlmutter (1987) who distinguish between strong and weak hands. Strong hands
are the hands that execute the movement. The weak hand is either the passive, non-moving hand in
unbalanced signs or the echo articulator, identical to the strong hand. In balanced signs we take the
preference hand to be the strong hand, or the hand that moves first in alternating movements.
83 I follow Van der Hulst (1995) in distinguishing between balanced two-handed signs in which two
hands both move and have the same handshape and orientation, and unbalanced two-handed signs in
which only one hand moves and the other, passive hand serves as the location for the moving hand.
84 All criteria in Brentari’s overview, except “appearing as an ‘arm’ handshape” are adopted here.
Presumably, Brentari is referring to the shapes of the hand in signs where the arm is the location, but this
criterion is not clarified. According to the ‘One hand per sign’- hypothesis (proposed in §5.2) these hands
are neither phonologically relevant, nor specified. They will take any shape from an unarticulated version
of the unmarked B-hand, a lax fist to the echo shape of the strong hand.
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Markedness criteria
More
marked

Less
marked

Reference

acquired
late
omitted

acquired
early
substituted

McIntire 1977;
Marentette 1996
McIntire 1977;
Whittemore 1987

Frequency of occurrence in
inventory/lexicon
Crosslinguistic frequency

less
frequent
less
frequent

more
frequent
more
frequent

Battison 1978

Use on H287
Occurs in handshape contour
Points of contact
Combination with other
sublexical elements

no
no
less
more
restricted

yes
yes
more
less
restricted

Battison 1978
Battison 1978
Battison 1978
cf. Batistella 1990

Ease of articulation

harder

easier

Ease of perception

most
confused

least
confused88

Lane, Boyes Braem & Bellugi
1976
Lane et al. 1976

Acquisition85
Substitution errors86

Battison 1978

In the current analysis relative frequency in the lexicon is taken to be the most
important criterion adopted for relative markedness. However, in this chapter the cooccurrence with other form aspects (e.g., different location types) is considered as
well. The different expectations with respect to the distribution of relatively marked
elements that were distinguished by Batistella (1990) are exemplified here. These
three expectations mentioned in the first chapter are now discussed in turn.
Firstly, relatively marked elements have a more restricted distribution. This is
illustrated in §2.3.1 in the distribution of handshapes in the lexicon of SLN as
described in SignPhon. In this section the distribution of handshapes is compared to
the findings on SLN of Harder & Schermer (1986) as well as to the relative
frequencies of ASL, BSL (British Sign Language) and ISL (Israeli Sign Language)
handshapes. Relatively high frequency handshapes are taken to be unmarked and
will receive relatively simple representations. In contrast, low frequency handshapes

85Acquisition will be discussed briefly in the discussion of the One-All model, as the model is partly

motivated by the fact that it can account for (ASL) acquisition data.
86 Both in children's signing and aphasic signing.
87‘Use on H2’ is a markedness criterion that is formulated by Battison (1978) as the Dominance
condition; for signs which require two dissimilar handshapes, one of the hands must be passive and must
be one of the seven most basic, unmarked handshapes.
88The least confused handshapes have maximally distinct basic geometrical shapes (such as B, S and 1).
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are considered to be marked and get more complex representations in terms of head
features (selected fingers) and configuration features.
Secondly, we expect relatively marked elements or properties of one category
(e.g., handshapes or selected fingers) to co-occur with unmarked rather than with
marked elements or properties of a different category (e.g., location). This is
illustrated in §2.3.3 where I discuss the occurrence of handshapes in different
locations.
The last expectation is that relatively unmarked structures have more subtypes
than relatively marked structures. This is illustrated in the distribution of different
points of contact (§2.3.5) and in the distribution of different configuration features
(§2.3.6). The presence of more points of contact per handshape is assumed to yield a
relatively unmarked selected finger status. The support of configuration features is
assumed to yield relatively unmarked selected finger status. In the context of the
AA-model proposed in §2.2.4, articulators are represented in terms of head
properties (the selected fingers) and dependent properties (the finger configuration).
Subtypes in this model are formalized as dependent properties applied to the head.
So, having more subtypes implies an extended set of joint configurations. Indeed,
handshapes with relatively unmarked selected fingers features exhibit more finger
configuration features. I deal with the distribution of the (dependent) configuration
features over the different (head) selected finger features in §2.3.7.
In §2.3.6 I also discuss subtypes in terms of cotemporal and linear structure.
Complexity within a sign can be paradigmatic (simultaneous or cotemporal) and
syntagmatic (sequential or linear). Paradigmatic complexity is exhibited by weak
hands in two-handed signs and will be discussed in §5.2. Paradigmatic complexity
in two-handed signs affects the possibilities for the choice of the weak hand (cf. the
‘Dominance Constraint’, Battison 1978). The data presented in §2.3.3 will illustrate
that indeed only a limited set of handshapes is used as weak hand. Either the
specification of the weak hand is a copy of the strong hand, or the weak hand is
relatively unmarked (in terms of its frequency in the lexicon) and simple (in terms of
its representation). In the case where the handshapes do not share specifications (and
are not simple) I will show that the weak hand is meaning bearing. This leads me to
the proposal in §5.2.3, to represent only one articulator per sign.
Subtypes originating from complex syntagmatic structure we find in handshape
contours. Because I represent the handshape contours as branching endnodes, signs
with handshape contours can be regarded as linearly more complex than signs that
have one static handshape specified. We expect that only the unmarked (relatively
frequent) sets of selected fingers (i.e., the head of the articulator representation) can
support a contour, expressed as linear complexity. This expectation is borne out in
§2.3.6 where I show that handshape contours build on unmarked rather than on
marked selected finger specifications.
The last two rows in the chart of markedness criteria, ease of perception and ease
of articulation, are functional explanations for the distribution facts. However,
factors other than perception and articulation may also explain the frequency of
handshapes and their components in the lexicon. The fact that handshapes or
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elements thereof can bear meaning may influence the distribution of these elements
in the lexicon. This is the main focus of §2.5 where I will match form elements of
handshapes with aspects of meaning.
2.3.2

Strong hand handshapes

Padden & Perlmutter (1987) proposed the term ‘strong hand’ for the hand that
moves in two-handed unbalanced signs. In the SignPhon database the term strong
hand is used to refer to the (moving) hand in one-handed signs, to both hands in
two-handed balanced signs (that have the same handshape) and to the moving hand
in unbalanced signs. All manual signs encoded in SignPhon thus have a strong hand
specification. In the following Table I present twenty-five handshapes of the strong
hand in signs occurring in the SignPhon database, in order of frequency.
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HS name
B
1
5
S
T
bCB"
B^
A
V
5"
C-spr
bOB
CB
C
X
OB
bCB
B"
H
OB-spr
V"
X-o
5^
L
I

CHAPTER

feature specification
[all]
[one]
[all], ([wide])
([all]) [close]
[one], [close]
[one], [curve], [close]
[all], rel.ori. = tips
[thumb:out]
[one=>all], [wide]
[all], [curve], ([wide])
[all], [open], [curve], [wide]
[one], [open]
[all], [close]
[all], [open], [curve]
[one], [curve]
[all], [open]
[one], [close]
[all], [curve]
[one=>all]
[all], [open], ([wide])
[one=>all], [curve], [wide]
[one], [open], [curve]
[all], [wide], rel.ori: tips
[one], [thumb:out]
[one], [ulnar]

2
absolute
frequency

relative
frequency

500
433
358
278
153
135
108
104
93
88
87
71
59
46
44
35
34
28
22
20
19
16
13
13
13

18% (22%)89
15%
13%
10%
5%
5%
4%
4%
3%
3%
3%
2%
2%
2%
1%
1%
1%
1%
1%
1%
1%
1%
<1%
<1%
<1%

Total : 2786

>97%

Table 1.
The relative frequency of strong hand handshapes and their feature specifications.
The most frequent strong hand handshapes in the SignPhon corpus in order of
frequency are: B, 1, 5 and S. A little less frequent are T, bCB", B^, and A. Less
frequent are V, 5”, C-spr, bOB, CB and C. All other shapes occur in 1% of the signs,
or less. About half (49%) of the signs have all fingers selected (in different
configurations). In 35% of the signs one digit – either one finger or the thumb – is
selected. The B-hand is the most frequent, especially if the B^ is added. Given that
frequency is the main criterion for markedness, B is the prototypical unmarked
handshape.
89 In §4.4 non-distinctiveness of B and B^ is demonstrated. The total percentage of B-hands, including

both B and B^ is given in parentheses in all tables.
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The 1-hand is the second most frequent handshape. Like the B-hand, it has a
simple representation consisting of a non-composed selected finger specification
only. The 5-hand has a [wide] specification, which makes it a little more complex.
However, 5 often can be found as a variant of B (or the other way around).
Examples are TO SIGN, MEETING and WHY. In these cases I assume free variation and
do not specify [wide]. In that case the 5-hand would only be specified for selected
fingers like B. I will show in §2.5 that [wide] can be semantically motivated. At this
point I have no indication whether all 5-hands can be considered as variants of B or
as [all] hands with semantically determined spreading of the fingers. For now I leave
open the possibility of specifying a 5-hand as [all], complemented with the
configuration specification [wide].
The fist or S-hand can either be involved in an aperture change or can be a static
handshape. In the latter case I propose a headless representation. No fingers are
selected and the only specification this handshape has is [close]. If the fist is
involved in an aperture change it depends on the set of selected fingers of the open
counterpart of the fist, what the selected finger value is. So, a fist opening to a 5hand has all fingers selected and a fist opening to a V-hand has two fingers selected
(cf. Sandler 1989).
T and bCB” are a little more complex as they have an aperture feature (i.e., the
head of the dependent configuration node) in their specification. The A-hand
involves the selection of the thumb only. The next set of handshapes with
frequencies of 2 or 3% of the lexicon is specified for the other configuration features
Width and Curve. We also find a complex head in the case of V. The features
[ulnar] and [all=>one] are only present in handshapes that occur in 1% or less of
SLN signs.
The distribution of the strong hand matches earlier findings on an SLN-corpus
by Harder& Schermer (1986). The most frequent handshapes in signs collected in
the course of the dictionary-project were B, 1 , 5, S, bCB" and T. The frequency
distribution of the six most frequent handshapes as a mean of all regions is as
follows90. Percentages and frequency order are similar to the frequencies and order
in SignPhon.

90 B, a flat hand with the thumb folded into the palm, and B1, a flat hand with an adducted thumb are

added up in order to make compare it with the number of B-hands found in SignPhon.

92

CHAPTER

2

Handshape

KOMVA frequency

SignPhon frequency

B (+B^)
1
5
S
bCB"
T

20.3
10.6
10.4
10.3
5.1
4.5

18 (22)
15
13
10
5
5

Percentage of all handshapes:

61.2

66 (70)

Table 2
A comparison of relative frequency in KOMVA and SignPhon
A crosslinguistic comparison of strong hand frequency also indicates that both the
order and the relative frequency of the most frequent handshapes of the strong hand
are highly similar in different, unrelated sign languages. For the comparison I used
data from ASL (Stokoe, Casterline & Croneberg 1965), Israeli Sign Language
(Sandler 1996) and British Sign Language (Brien 1992). The 15 handshapes in this
table occur in at least 4% of the signs in one of the languages I selected for
comparison.
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Handshape

SLN

ISL

ASL

BSL

B
1
5
S
bCB”/bO
T91
B^
A
V
bC92
O
H
X
C
C-spr

18 (22)
15
13
10
5
5
(4)
4
3
1
<1
1
1
2
3

18 (20)
14
8
10
8
6
(2)
3
4
5
6
4
1
3
?

23
14
7
9
?
4
?
3
4
<1
4
4
4
7
?

18 (24)
15
7
9
3
3
(6)
5
3
1
2
4
?
2
4

Table 3
The relative frequency of the strong hand in SLN, ISL, ASL and BSL93
B is by far the most frequent shape in all four languages (20 to 25%). It is
remarkable that in ASL C is among the most frequent handshapes and that open 8, a
handshape that occurs in 2% of the ASL signs, does not occur in the lists of any of
the other sign languages, and it is therefore not included in the table. In SLN 5 is
more frequent than S, contrary to the other sign languages.
Compared to relative frequency data in other sign languages, the relatively high
frequency of the bCB"-hand in SLN is remarkable; about 5% of the whole corpus. It
is relatively infrequent in BSL and a similar shape does not occur at all in the ASL
dictionary. However, bO in ISL is also relatively frequent. In the analysis of this
shape I will argue that bO and bCB" are non-distinct in their phonological
representation, i.e., both are closed [one]-hands. Because the two hands involve a
different type of grasp, the difference between these two phonetic handshapes is the
result of Semantic Prespecification.
2.3.3

Weak hand handshapes

There are two types of two-handed signs (Stokoe 1965). I adopt the terminology of
Van der Hulst (1995b), who codes them balanced and unbalanced signs. In
unbalanced signs one hand is the strong hand and one hand functions as the passive
91 In ASL this handshape is called F.
92 In SLN and ASL X-o signs are counted as bC.
93In the tables in this section, the cells that are discussed in the text are shaded.
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or weak hand. The strong hand is the hand that moves, and the weak hand is the
hand that serves as the location for the weak hand. In balanced signs both hands
move. In the coding of the hands in SignPhon the strong hand in these signs is
assumed to be the preference hand of the signer. Consequently, both in balanced and
in unbalanced signs the weak hand was coded. In the next table, the relative
frequency of weak hand handshapes in both balanced and unbalanced signs is given.
HS name
B
5
S
1
OB-spr
C-spr
bCB"
T
B^
5"
A
X
V

feature specification
[all]
[all], ([wide])
[close]
[one]
[all], [open], ([wide])
[all], [open], [curve], [wide]
[one], [curve], [close]
[one], [close]
[all], rel.ori: tips
[all], [curve]
[thumb:out]
[one], [curve]
[one=>all], [wide]

absolute frequency
371
157
148
94
50
44
42
41
41
28
25
20
19
1080 (of 1189)

relative frequency
31% (34%)
13%
12%
8%
4%
4%
3%
3%
3%
2%
2%
2%
2%
89%

Table 4
The relative frequency of the weak hand handshapes.
The relative frequency of B-hands, accounting for one third of all weak hand
handshapes, does not come as a surprise. In general, handshapes with all fingers
selected are more common as weak hands (62%) than as strong hands (49%). If the
weak hand is different from the strong hand [all]-hands supply as much as 86% of
the weak hands (Table 5). The relative frequency of the B-hand is even stronger in
signs in which the weak hand is not identical to the strong hand: three quarters of all
weak hands are B-hands in such signs (Table 5). The reason for this distribution is
probably that passive B-hands can refer to some support, surface or plane. In §5.2 on
Weak Drop I show that weak B-hands can often be left out in the articulation of the
sign. Arguably, signers presuppose or fill in virtual horizontal surfaces or planes. In
the morphosyntactic use of signs a virtual horizontal plane is presupposed as well, to
locate the referents that are associated to the linguistic arguments (cf. Liddell 1995).
In the section on Weak Drop in §5.2 this issue is discussed in more detail.
Less than 20% of the weak hands in two-handed signs have only one selected
finger. If the weak hand is not the same as the strong hand, the rate of [one]-hands
is reduced to as little as 2% of the weak hands (in Table 5). Thus, if a [one]-hand
is found as a weak hand in a two-handed sign, it is most likely to be found in a
balanced sign.
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HS name
B
S
5
B^
C-spr
OB-spr
bCB"
194
C
CB

feature specification
[all]
[close]
[all], ([wide])
[all], rel.ori: tips
[all], [open], [curve], [wide]
[all], [open], ([wide])
[one], [curve], [close]
[one]
[all], [open], [curve]
[all], [close]

absolute
frequency

relative
frequency

144
15
12
8
3
3
2
2
2
2

72% (76%)
7%
6%
4%
1%
1%
1%
1%
1%
1%

193

95%

Table 5
The distribution of weak hand handshapes in unbalanced signs in which the weak
hand is different from the strong hand.
The most frequent handshapes of the weak hand in unbalanced signs in the KOMVA
corpus were B, S, 5 and C. In the SignPhon collection C is infrequent (1%)95, but the
KOMVA frequency order of B, S and 5 is confirmed.
The diversity of weak hands in unbalanced signs is very limited. The weak hand
is either a copy of the strong hand, and, in the unbalanced signs with dissimilar
handshapes, the weak hand tends to be a B-hand.
2.3.4

Strong hand handshapes in different locations

One of the markedness criteria mentioned in §2.3.1 is the co-occurrence with other
sublexical elements. In this section I present the distribution of handshapes with
respect to different location types. Based on its lexical frequency, the neutral space
in front of the signer is the least marked location. As I will argue in the next chapter,
it has no phonological specification for the Major Place node. The other locations,
namely head, weak hand and body are all assumed to be relatively marked. Thus I
predict that more different handshapes occur in neutral space than in the other
locations.
Table 6 gives the handshape frequencies for signs with a head location.

94 Both weak 1-hands were flexed at the base joint.
95 Although I had no access to the signs studied in the KOMVA project, the difference may be due to the

type and number of signs collected. The C-hand probably occurs in more concrete signs representing
everyday objects like cups, bottles, etc.
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HS name

feature specification

absolute
frequency

relative
frequency

1
B
5
S
B^
T
X
V
bOB
OB-spr
bCB"
O

[one]
[all]
[all]
[close]
[all], rel.ori: tips
[one], [close]
[one], [curve]
[one=>all]
[one], [open]
[all], [open]
[one], [curve], [close]
[all], [close], [curve]

116
65
23
18
18
17
11
10
9
8
7
6

34%
19% (24%)
7%
5%
5%
5%
3%
3%
3%
2%
2%
2%

308 (of 342)

90 %

Table 6
The distribution of strong hand handshapes in signs where the location
is on the head.
Most remarkable in Table 6 is that almost half of all signs (47%) made on or very
close to the head contain a handshape with one selected finger. The overall
frequency of [one]-hands is roughly 35%. If we just take into account the 1-hand
(i.e., the index finger extended) the difference is even larger. The 1-handshape
occurs in 34% of all signs made on the head, whereas the overall frequency of the 1hand is only 15%. Possible semantic and perceptual explanations suggest
themselves.
A semantic reason may be that many signs on the head are pointing signs. This is
relevant because the head contains many semantically loaded ‘landmarks’ such as
the eyes, the ears, the mouth, the nose, the temple, etc., which can all be exploited as
iconically or metaphorically motivated locations by pointing to them. And pointing
is typically done with 1-hands.
A perceptual reason for the high frequency of [one]-hands may be that handshapes
with all fingers selected ([all]-hands) would cover the face more than [one]-hands
do. This observation is consistent with the historical tendency by which, in signs
on the head, the hands tend to shift to the periphery of the head in order not to
cover the face, which contains a lot of linguistically and communicatively relevant
information (Frishberg 1975). This perceptually motivated tendency is confirmed
by the frequency of signs with all fingers selected. Significantly fewer signs with
all fingers selected are found on the head (39%) than on average (58%).
Next to these external reasons, there is an internal reason for the high frequency
of [one]-hands on the head. All signs on the head appear to be one-handed. And as
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Table 11 shows, the 1-hand is the most frequent handshape by far in one-handed
signs.
In signs on the body, the [one]-hand is also relatively frequent. [One]-hands take
up 40% of all signs on the body. Adding up the A-hand, which is in a sense a
handshape with one digit selected, [one]-hands would take up as much as 45% of all
handshapes on the body. However, B-hands are also relatively frequent. If we add
up B and B^, the two taken together would become the most frequent handshape on
the body. Table 7 lists the frequencies of strong hands in body locations.
HS name
1
B
5
B^
A
T
5"
X
OB-spr
bOB
V
bCB"
bCB

feature specification
[one]
[all]
[all],([wide])
[all], rel.ori: tips
[thumb:out]
[one], [close]
[all], ([wide]) , [curve]
[one], [curve]
[all], [open] , ([wide])
[one] , [open]
[one=>all], [wide]
[one], [curve], [close]
[one], [close]

absolute
frequency

relative
frequency

148
137
75
36
33
30
27
20
18
17
16
15
10

23%
21% (27%)
12%
6%
5%
5%
4%
3%
3%
3%
2%
2%
2%

582 (of 635)

91%

Table 7
The distribution of the strong hand handshapes in locations on the body.
What is remarkable is that the fist (S-hand) is so infrequent, viz. less than 1% of the
signs on the body. Considering the overall frequency of S-hands, and the substantial
number of signs on the body (635), it is unlikely that this is an accidental gap.
Possibly it is related to the fact that signs on the head and body usually contact the
body parts with the tips of the selected fingers. S-hands obviously have no finger
tips.
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HS name
B
1
B^
S
T
bCB"
V
5
A
C
C-spr
OB-spr
5"

feature specification
[all]
[one]
[all], rel.ori: tips
[close]
[one], [close]
[one], [curve] , [close]
[one=>all], [wide]
[all], ([wide])
[thumb:out]
[all], [open], [curve]
[all], [open], [curve], [wide]
[all], [open], ([wide])
[all], [wide], [curve]

2
absolute
frequency

relative
frequency

82
49
36
31
24
16
15
10
10
8
6
6
6

24% (34%)
14%
10%
9%
7%
5%
4%
3%
3%
2%
2%
2%
2%

299 (of 344)

87%

Table 8
The distribution of the strong hand handshapes in locations on the Weak hand.
On the whole, the distribution of handshapes of the strong hand in weak hand
locations matches the overall distribution of the strong hand. B-hands are somewhat
more frequent and 5-hands are somewhat less frequent than the overall frequency.
Table 9 shows that also in neutral space, the order of frequency is the same as
the overall frequency order, except for the order of S and 5.
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HS
name

feature specification

B
1
S
5
T
B^
bCB"
A
V
C-spr
5"
bOB
CB
X
C
O

[all]
[one]
[close]
[all], ([wide])
[one], [close]
[all], rel.ori: tips
[one], [curve], [close]
[thumb:out]
[one=>all], [wide]
[all], [open], [wide], [curve]
[all], [wide], [curve]
[one], [open]
[all], [close]
[one], [curve]
[all], [open], [curve]
[all], [close], [curve]

absolute
frequency

relative
frequency

519
451
292
268
170
166
141
109
101
93
90
77
63
59
53
51

17% (22%)
15%
10%
9%
6%
5%
5%
4%
3%
3%
3%
3%
2%
2%
2%
2%

2603 (of 2860)

91%

Table 9
The distribution of the strong hand handshapes in locations in neutral space.
The location types (neutral space on the one hand, and weak hand, body and head on
the other hand) differ in the number of different handshapes they support. A larger
number of different handshapes is found in neutral space (i.e., 16) than on the body,
the head, or on the weak hand (i.e., 12 and 13, respectively). The distribution of
handshapes in neutral space is similar to the overall frequency, which cannot be
attributed to the handshapes found in balanced two-handed signs (14 different
handshapes), as illustrated in Table 10, but rather to the variety of handshapes found
in one-handed signs (16 different handshapes), as illustrated in Table 11.
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HS name
B
5
S
1
OB-spr
T
bCB"
C-spr
B^
A
5"
OB
C
X

CHAPTER

feature specification
[all]
[all], ([wide])
close
[one]
[all], [open], ([wide])
[one], close
[one], [curve], [close]
[all], [open], [wide], [curve]
[all], rel.ori: tips
[thumb:out]
[all], [wide], [curve]
[all], [open]
[all], [open], [curve]
[one], [curve]

2
absolute
frequency

relative
frequency

171
123
107
60
39
38
34
32
22
20
19
15
12
12

22%
16%
14%
8%
5%
5%
4%
4%
3%
3%
2%
2%
2%
2%

704 (of 761)

92%

Table 10
The distribution of strong hand handshapes in balanced signs in locations in neutral
space.
What is also remarkable in Table 11 is the prominence of the 1-hand in one-handed
signs in neutral space. Possibly this is due to the different functions like pointing and
outlining shapes. Pointing and ‘drawing’ are usually performed with one hand only.
In §2.5 I will discuss this topic further.
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HS name

1
B
S
bCB"
T
V
B^
A
5
C-spr
5"
bOB
OB-spr
bC
O
C

feature specification

[one]
[all]
[close]
[one], [curve], [close]
[one], [close]
[one=>all], [wide]
[all], rel.ori: tips
[thumb:out]
[all], ([wide])
[all], [open], [wide], [curve]
[all], [wide], [curve]
[one], [open]
[all], ([wide]), [open]
[one], [curve], [open]
[all], [close], [curve]
[all], [open], [curve]

absolute
frequency

relative
frequency

148
104
69
53
51
50
45
41
41
26
25
23
21
18
18
18

18%
12%
8%
6%
6%
6%
5%
5%
5%
3%
3%
3%
2%
2%
2%
2%

754 (of 843)

88%

Table 11
The distribution of handshapes in one-handed signs in locations in neutral space.
To summarize this section, I will recapitulate the generalizations with respect to the
distribution of handshapes over different types of signs and over different locations.
•
•
•
•
•
•
•

Handshapes containing fewer than 4 selected fingers (especially 1-hands)
are most frequent in locations on the head and body.
Handshapes containing fewer than 4 selected fingers (especially 1-hands)
are most frequent in one-handed signs than in two-handed signs.
Handshapes containing fewer than 4 selected fingers rarely occur as weak
hand in unbalanced signs (2%).
Most weak hands in unbalanced signs have 4 selected fingers (82% in
total: 76 % B-hand and 6 % 5-hands).
If the weak hand is different from the strong hand, the diversity of
handshapes in the weak hand is more restricted than that in Battison’s
Dominance Condition (B, S and 5)
In balanced signs more than half of the strong hand handshapes have all
fingers selected.
‘Peripheral system’ handshapes (e.g., handshapes coming from the
manual alphabet, counting systems such as R, Y, L, 3, 4) are very
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infrequent (<1%) and are found mostly in one-handed signs in neutral
space.
More than 55% of all signs in neutral space use one of the relatively
unmarked handshapes B, S, 5 or 1.
A somewhat greater variety of handshapes is found in neutral space than
on the body, the head, or on the weak hand (i.e., 16 vs. 12 to 13, the
average being 14).
The distribution of different points of contact

One of the markedness criteria that I discussed in the introduction was the number
of subtypes. The different points of contact that a specific handshape allows can be
regarded as such; allowing many different points of contact reflects the relatively
unmarked status for a handshape. Point of contact is the part of the hand that touches
the location96. In the database, point of contact is specified in great detail. A code for
the specification of point of contact is composed of a value for the digit (finger) that
makes contact, a value for a side of the finger or the hand, and a value for the part of
this side of the hand or finger(s).
In Table 12 I present the distribution of the different points of contact by
handshape. These points of contact are phonetic. The phonological specification of
these phonetic points of contact is dealt with by the orientation features (see §4.2.1).
Again, the order of frequency roughly correlates with the relative markedness of
handshapes that is based on their overall frequency distribution. The hand that is the
most unmarked by its frequency, the B-hand, is also the hand that has the largest
number of different points of contact. If B and B^ were taken as one handshape, the
number of different points of contact would increase to 36.

96 In Chapter 5 I will argue that 'Point of Contact' is the phonetic result of a specific relative orientation in

combination with a specific location specification.
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Handshape name

Number of different points of contact

B
S
B^
1
5
bCB”, A, V
T
C
OB-spr
X, C-spr, OT
bC
5”, bOB
OB, bCB, B”, X-0, bO
H, V”
I
5^, L, 4, O, 3, Y, 8, R
W”, O8, C8, K, W, H”, PI

32 (36)
23
22
21
15
13
10
9
8
7
6
5
4
3
2
1
0

Table 12
Distribution of different points of contact.
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The distribution of handshape contours

Another indication of the relatively unmarked status of a handshape is its occurrence
in a handshape contour. I regard signs with handshape contours, represented as
branching endnodes, as syntagmatically more complex than signs that have one
static handshape specified. Consequently, if the handshape occurs in a handshape
contour, this is taken as evidence for its relatively unmarked status. In the table
below, the types of handshape contours and the number of signs per contour type are
listed. Handshapes that are specified for all fingers selected (OB-spr, 5) are most
frequently involved in handshape contours. OB-spr is the most frequent handshape
involved in a contour. In the AA-model the representation of OB-spr is not the most
unmarked however. Yet, OB-spr is a typical dynamic handshape. It has the most
unmarked head (selected fingers: [all]) and the most unmarked dynamic
configuration specification (aperture). I will come back to the redundancy of the
finger spreading in this handshape (contour) in §2.4.4.4. The [open],[all]-shape thus
is the most unmarked dynamic shape, supporting the largest number of different
types of handshape contours.
Name

OB-spr
5
B
O
bOB
OB
B^
C-spr
bCB”

Types of handinternal
movement97
Signs per type
c, w
42, 20
w, c, h, a, l
22, 5, 4, 2, 1
h, c, w, a
26, 3, 2, 1
o
30
c
32
c, a
26, 1
h, a
20, 2
c, a, w, l, o
15, 2, 2, 1, 1
r, o
1698, 3

Total
N=357

62
34

C
S

32

V

30

T

32

X

27

5”

22

bC

21

L

18

W

c, o
6, 1
o, a
5, 2
h, l, w, u
2, 2, 2, 1
r, o
3, 2
l, h
3,1
c, w
2, 1
o
3
h
2
l
2

7
7
6
5
4
3
3
2
2

97 Phonologically a hand-internal movement consists of a branching structure in the configuration node.

The features that are specified in the second branch for these hand-internal movements are: a:[close] &
[alternating], c: [close], h: a setting feature, l: [curve], o: [open], r: [close] & [supine], s: [wide], w:
[alternating] & [repeated].
98 Note that all these rubbing hand contours involve the meaning aspect of ‘money’.
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bO
OT
5^
1
CB
bCB

o
13
c
13
w, h
9, 1
h, l
9, 1
r, o
6, 4
o, r
5, 3

13

V”

13

H

10

4

10

C8

10

W”

8

A

c
1
s
1
w
1
o
1
w
1
u
1

1
1
1
1
1
199

Table 13
Distribution of handshape contours100

2.3.7

The distribution of configuration features

In the introduction one of the expectations with respect to the distribution of
relatively marked elements that were distinguished by Batistella (1990) was that
relatively marked elements have fewer subtypes than relatively unmarked elements.
Table 14 illustrates how this expectation is borne out with respect to the distribution
of configurations of selected fingers. The most unmarked and thus simplest sets of
selected fingers ([all] and [one]) yield the most configuration subtypes.

99 The only sign that has a change in thumb position was PINCHING. I choose to represent it as an aperture
change, although I am aware that [close] in this case does not fit the definition of aperture.
100 In Table 13 I use the following abbreviations:

a = waving
c = closing
h = hinging
l = clawing
o = opening
r = rubbing
s = spreading
u = ‘unspreading’
w = wiggling

the fingers flex at the base joint, one after the other
the fingers flex to contact the opposed thumb, or close to a fist
the fingers flex at the base joint
the fingers flex at the non-base joint
the distance between the fingers and the opposed thumb increases
the pads of finger(s) and thumb make rubbing movements
the fingers abduct (space between fingers increases)
the fingers adduct (space between fingers decreases)
the fingers flex at the base joint in alternating motions
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Selected
Fingers

no
feature

[all]
[one]
[one=>all]
[all=>one]
[one] [u]
[one] [u=>r]
[one=>all][u]
[all=>one][u]

[thumb:out]













n.a.

101


2

Flexion
[curve] /base/








Aperture
[open] [close]







Spread
[wide]

n.a.

102


?103

Table 14
Distribution of configuration features.

2.3.8

Summary

In §2.3 I discussed the frequency distribution of phonetic handshapes in the
SignPhon database and their distribution over different locations and sign types. The
number of different subtypes per handshape was investigated in the distribution of
configuration features, of different points of contact and of handshape contours. The
data on frequency and distribution are summarized in Table 15.

101 Only in a variant of the number sign NINE do we find an extended thumb in combination with three

extended fingers. This sign is hard to articulate because the pinky has to be folded into the palm without
the thumb constraining it.
102 No distinction in adduction is made in the [all=>one] shapes except in the careful articulation of the
number sign THREE (abducted fingers) and the initialized signs MAMMA and (O-)MA (adducted
fingers).
103 Thumb selection was attested in only one loan sign from ASL ‘I love you’. In the Netherlands this
handshape behaves like an emblematic gesture even among hearing people.
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relatively unmarked <---------------> relatively marked
overall
frequency
as weak hand
in marked
locations
different points
of contact
in contours
configuration
features
different
languages

B, 1, 5, S, T, bCB”, B^, A, V, 5”, C-spr, bOB, CB, C
B, 5, S, 1, OB-spr, C-spr, bCB”, T, B^, 5”, A, X, V
1, B, 5, S, B^, T, A, X, V, bOB, bCB”, O
B, S, B^, 1, 5, X, C-spr, OT, bC, 5”, H, V”,I, 5^, L, 4, O,
bCB”, A, V, T, C, bOB, OB, bCB, B”, 3, Y, 8, R, W, K, PI,
O8, C8, W”, H”
X-0, bO
OB-spr
5(dyn), B104, O, S, 1(dyn), C(dyn), bCB”, W, V, H, C8, A
[all],[one],[one=>all],[all=>one] [one][u],[one][u=>r],[one=>all][u]
B, 1, 5, S, bCB”, bO, T, A, V, bC, O, H, C, X

Table 15
Relative markedness of phonetic handshapes based on their distribution in the
SignPhon database.
The ultimate unmarked shape taken over all categories is the B-hand. Slightly more
marked are the 1-hand, the 5-hand and the fist (S). bCB”, bO, T, X, C-spr, A and the
V-hand are in the group of ‘medium marked’ handshapes. Highly marked are: O, W,
H, C, I, L, 3, Y, PI, O8, C8 and the curved shapes 5”, W” and H”.
2.4

Phonetic implementation of articulator features

With the restricted AA-model of §2.2.4 I represent distinctive articulator shapes of
SLN. An adequate model must somehow account for variation, allophonic relations
and allophones (“alloshapes”). Some allophonic relations that played a role in the
definitions of the distinctive features proposed in §2.2.4 are represented in this
section as a set of implementation rules.
After a brief note on variation in §2.4.1, I introduce the set of SLN handshape
variants that were discussed in Schermer et al. (1987) in §2.4.2. In this section I
indicate how, and to what extent, this set of variants could be accounted for in the
approach I take here. In §2.4.3 some gradual non-distinctive aspects of handshape
are presented.
In §2.4.4.1 to §2.4.4.6 some implementation rules are formulated in order to
account for the different but non-distinct realizations of the following handshape
aspects: the position of the thumb, the flexion of the base and the non-base joints,
adduction (spreading), the degree of aperture, and finally the position of the fingers
that are not selected. These implementation rules describe both the default
104 Note that B and 5 are not distinct in dynamic contexts (see §3.4).
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interpretations of the specified articulator features, and the realizations of these
features when combined with other form aspects.
2.4.1

Variation

In the SignPhon material abundant variation occurs in the precise articulation of
handshapes, both between different tokens of the same sign and between different
signs.105 In the transcription of the signs, handshapes were taken as whole units. The
handshapes in the videotaped signs were compared to a chart of 164 handshape
pictures developed for the HamNoSys notation system (Prillwitz et al. 1989). If no
picture was available in the handshape chart, a photograph of the relevant handshape
was added to the chart.
Although the signs in SignPhon were described using a “phoneme”-based
description, I do not consider handshape to be a phoneme in the analysis.
Handshapes – i.e., the part of the upper extremity distal from the wrist joint – are
only used as phonetic units. The underlying or phonological specification of the
active articulator is given in terms of finger selection and finger configuration.
Therefore, I do not use allophonic variation as a term to describe the different
phonetic ‘handshapes’. The approach I take here is to think of the representation of
the sign and of the articulator as involving feature classes and distinctive features
only (cf. Wilbur 1993), which can be fully specified or can be underspecified.
Handshape variation is then a matter of phonetic interpretation of the phonological
specification of the articulator node. Underspecification of certain features or feature
classes can correctly predict a range of (what seems to be) free variation we find for
some handshapes in some signs. It is important that the phonological specification in
the articulator model I propose here, cannot be interpreted (i.e., articulated) in the
absence of the implementation rules concerning other phonetic aspects of the sign
(discussed in §2.4). The way Semantic Prespecification may condition the phonetic
output is discussed in §2.5.106
2.4.2

Handshape variants in SLN

For SLN, handshape variants have been described in Schermer et al. (1987) and
Harder (1989). In the left-hand column in (2.28) below, I give the pairs of
handshapes that were found to vary without change of meaning. Unfortunately, it is
not clear how many variant pairs were studied, and what the signs were that the
variant pairs occurred in. Without this information the variation is hard to interpret.
105 In the material we used for transcribing signs in the database we find different articulations of the

same sign in different contexts, sometimes signed by different signers. Only the signs in isolation were
transcribed. Because the data were not collected with the aim of studying variation, I only used this
source of variation data as a starting point for investigating distinctivity of form elements.
106 The type of variation that Boyes Braem regards as variation at the level of visual image selection
refers to the choice of the underlying concept or metaphor and consequently of the ‘phonosemantic’
features. This type of ‘variation’ does not play a role here. If a different visual image, metaphor or
underlying concept is involved, I considered the sign as a distinct lexical item.
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However, in the middle column I indicate the aspect that distinguishes the members
of the pair in the current analysis and in the last column I indicate the sections in
which the variable aspect is discussed.
(2.28)

Handshape variants in SLN

Frequent variants107:
5 – B-null
B – B1– B-null
B1, Bnull, B, 5 – 1
1 – U, V
U–V
S – AS
C – bC, L"
T – bO, bCB
T, bCB – bO
Infrequent variants:
1 – laxB
laxB – 5
T–S
geld – AS
B–5

Differ in:
adduction
thumb position
selected fingers
selected fingers
adduction
thumb position
selected fingers
unselected finger position
flexion
Differ in:
selected fingers
adduction, tense
selected fingers, aperture?
selected fingers
adduction

Account in section:
2.4.4.4
2.4.4.1
2.4.4.4
2.4.4.1
2.4.2
2.4.4.7
2.4.4.3
Account in section:
2.4.3
2.4.6
2.4.3

107 The dotted lines in (2.28) refer to the infrequent variants, the normal lines refer to the frequent

variants.
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Schermer et al. (1987) do not make the distinction which Boyes Braem argued for
between phonologically/phonetically motivated variation and semantically/iconically motivated variation. They only mention variation that is related to the iconic
basis of a sign.108 If a sign is iconically based (for instance the sign TO DRINK ) they
argue, the sign can be made with different handshapes (C, bC, L"109) sharing for
instance the formal feature ‘round’. They imply that in non-iconic signs (e.g.,
HOLIDAY) no handshape variation is expected. Yet, in the following sections it will
become apparent that a major part of the variation in (2.28) can be explained by
phonetic implementation. I therefore think that this type of link between the iconic
motivation (the act of drinking) and variation of some formal aspect of the
handshape is too strong. I wish to modify the role of iconic motivation, in that it is
not the iconic motivation of the whole sign (the act of drinking from a cup) but the
iconic motivation of certain formal aspects of the handshape itself that plays a role
here. If we allow the perceptual feature [curve] itself to be iconically motivated not
by the act of drinking but rather by the handling of a mug or cup (and consequently
the outlining of the shape of the cup, [curve] functions as a bound morpheme that
needs to be combined with different formal features in order to be realized. In the
phonological representation the feature [curve], which is implemented as finger
108 Unfortunately, I had no access to examples of the variant pairs. Because variants are made sensitive

to the semantic content of the sign I can only list the features here that these pairs differ in. The shared
feature explaining the pair, depends on the semantic content of the signs.
109 Other variants of drinking attested in our corpus concern the W" for WHISKY and WINE.
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flexion, can be specified over different sets of selected fingers resulting in the
variant set C, bC, L” and W”.110 An argument against overall iconicity explaining
the variation in this example is for instance the case where the ‘drinking’ sign
indicates drinking from a teacup. In that sign a completely different handshape is
used, that is, a handle classifier with only one selected finger (F or BCB), and no
‘round’ feature is associated with this handshape. In the current analysis, this shape
is also iconically motivated, not by the act of drinking, but rather by the handling
function of the shape itself, indicating how teacups were (typically) handled.
2.4.3

Lexically non-distinctive gradual articulator aspects

The handshapes of the HamNoSys chart used in the SignPhon database were
grouped in two phases. The first grouping preceded the frequency calculations in
§2.3. The following aspects – which are gradual rather than categorical – were found
to be irrelevant for lexical distinctivity: tenseness, the degree of aperture and flexion
and flexion at the base joint. Flexion of the base joint is dealt with in a separate
section (§2.4.4.2).
Tense musculature is, it seems, partly due to personal style, speed and register. If
signs are intensified for some reason (accentuation, large audience, emotional
reasons, increased speed), more tense handshapes (accompanied by tensed
movements) are expected than in sloppy, relaxed signing (cf. Crasborn 2001). The
exact impact of muscle tension is yet to be investigated For the moment there is
hardly any evidence that lexical distinctions exist based on tension only. The only
example I found is JEALOUS vs. ANGRY, the former being tense.
Both the degree of aperture and flexion are lexically non-distinctive, but can be
exploited in the productive use of classifier handshapes in an analogical manner: the
degree of aperture or flexion can be determined by the shape and size of a depicted
object.111 For instance, in the sign TO HAND OVER a handle classifier handshape is
used. The distance between the fingers and the opposed thumb (the degree of
aperture) in this sign varies according to the size and shape of the object that is
handed over. Hence, the degree of aperture in the sign meaning ‘handing over a big
book’ is larger than the degree of aperture of the ‘handing over a small book’. Only
in one case did I find the degree of aperture to play a role in the lexicon. The
difference between QUARTER (Dutch ‘kwartje’, a small coin) and GUILDER (Dutch
‘gulden’, a larger coin) lies, in addition to the oral component, in the degree of
aperture. Both signs involve a bC or Q. The aperture difference is motivated, as for
the depiction of the size of a quarter a smaller opening between the index finger and
the thumb is required than for the depiction of a guilder. Since these are the only
110 These handshapes containing the feature [curve] are ambiguous between handle classifiers, indicating

how the cup is handled and Size and Shape classifiers, referring to the cylindrical shape of the cup. We
may even argue that the shape of the hand refers to the cup itself, which would make it an object
classifier.
111 Contrary to an analogy analysis, Supalla (1986) argues for a finite set of possibilities in these
classifier handshapes.
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lexical examples I found, and because they are accompanied by an oral component
(the articulations of the Dutch words "kwartje" and "gulden", respectively), it seems
justified for now to consider the degree of aperture to be not distinctive. The same
holds for the degree of flexion (but see §2.4.4.3). No distinct phonological
representation for different degrees of aperture or flexion is assumed. The extent to
which the degree of aperture and the degree of flexion are determined by other
aspects of the sign such as aperture change and repetition, is discussed in §2.4.4.5.
2.4.4

Implementation rules

I start this section with two aspects of signs that have been claimed to be distinctive
in other models; the position of the thumb and the flexion of the base joint. I argue
that the position of the thumb is predictable and has no separate representation,
except when the thumb is selected; e.g., in the L and W (i.e., ASL 3) hands
(§2.4.4.1). Secondly, flexion at the base joint has been described in the literature as a
potentially distinctive discrete feature of handshapes. In §2.4.4.2 I establish that base
joint flexion is predictable as well. In the remainder of this section I briefly discuss
some other redundancies; the flexion of the non-base joints, the spreading of the
fingers, the influence of prosodic structure on handshape changes. In the final
section (§2.4.4.6), a study into the variable position of the unselected fingers is
discussed.
2.4.4.1
The position of the thumb
In §2.2 I distinguished four phonetic thumb positions: crossed (or hyperadducted),
opposed, joined and extended.
Firstly, the thumb can be crossed over the fingers and restrain them. In case the
thumb is restraining the unselected fingers, its position is predictable from the
selected finger specification. This is the case in handshapes with fewer than four
selected fingers. There, the thumb restrains the fingers that are not selected (e.g., TO
SEE, TO LOSE).
However, in initial handshapes in opening movements112 the thumb restrains the
selected fingers instead of the unselected fingers (e.g., AWAKE, LITTLE, AMAZED,
LIFE) (cf. Miller 1991 on LSQ). This is illustrated in the following examples. There
is no contrast between closed handshapes with the thumb touching the opposed
selected fingers and closed handshapes with the thumb restraining the selected
fingers as. The latter is attested in initial position in opening handshapes. The former
is attested as a static handshape, as a final position in a closing handshape and in
signs that involve a repeated aperture change.

112 Of the 15 One-hands involving a restrained thumb (coded G7 and K7) 12 had an opening movement.

In the other three signs the static handshape (K7) contacted the weak hand.
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(2.29) Closed [one]-shapes

The restraining position of the thumb in the fist shape can sometimes be predicted
from the part of hand that contacts the location, the ‘point of contact’. In the analysis
proposed in Crasborn & Van der Kooij (1997), relative orientation subsumes what is
known as 'point of contact' in the literature (cf. Liddell & Johnson 1989), the part of
the strong hand that touches the location. Phonetically, we can distinguish between a
fist with the thumb restraining the fingers (KOMVA name S) and the fist with the
thumb joined to the radial side of the hand (KOMVA name AS and ASL A). I
consider the A-hand as an allophone of S, since there is no indication that these
handshapes can be distinctive. The thumb is crossed over the fingers (yielding an Sshape) except when articulatory ease requires otherwise. In SLN TO WORK , the two
hands in fist shape contact each other at the lateral side of the hand, so the crossed
thumb is not interfering. In SLN TO WASH (CLOTHES), however, the hands contact at
the palm side of the hands. In this sign the thumb is positioned in an adducted
position joined to the side of the hand. (See Wilbur 1978 for similar examples in
ASL). The sign COFFEE is a nice example of this articulatory constraint, because we
find both phonetic shapes in one sign. The strong hand contacts the weak hand with
the palm side, requiring the thumb to be adducted, and the weak hand touches the
strong hand with the radial side resulting in a crossed position of the thumb.
Relative orientation can also account for the hyperadducted position of the
thumb (the thumb folded in the palm) in flat handshapes. In case the contact is
established with the thumb part of the flat hand, the thumb folds into the palm as
well.
Secondly, the thumb can be positioned opposed to the selected fingers. If a sign
is specified for aperture (either [open] or [closed] or a sequence of these values),
opposition of the thumb is implied.
The third position of the thumb is joined to (adducted or parallel to) the flat part
of the hand. This is the position that the thumb can take when the default value
/pointed/ is assumed and all fingers are selected. For instance, in a B-shape all
fingers and the thumb are adducted. B can be distinguished phonetically from Bnull, adducted fingers and thumb away from the side of the hand (abducted), but the
SignPhon data and a specific search for minimal pairs with the consultants indicate
that the position of the thumb is not distinctive when all fingers are selected. An
extended or abducted position of the thumb is usually taken when the hand makes a
lateral movement, that is, if the ulnar (or sometimes radial) side of the hand points in
the direction of the movement. Although this seems to be a strong tendency, its nondistinctive character is clearly observable in two-handed signs made with B-hand(s)
that make a straight path movement (e.g., APARTMENT BUILDING, CORRIDOR, NEVER)
where both variants with adducted and with spread thumb are found.
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Even when the thumb is involved in an aperture change, which would predict an
opposed position, the thumb is extended when the aperture change is combined with
a path movement and the ulnar side of the hand points in the direction of the
movement (e.g., instead of bOB and bC, L and X-0 occur, respectively).113
If [wide] is specified, as would be the case in the W or in the 5-hand, the thumb
is extended away from the palm in an abducted (spread) position just like the other
fingers.
So far only the predictable positions of the thumb have been discussed. These
positions are not specified phonologically, since they are handled by phonetic
implementation rules. We do, however, have to assume a distinct specification for
the position of the thumb. The thumb can be the only digit extended, it can be in a
specific configuration, and it can be involved in contact with the location. If so, the
feature [out] is specified on the thumb node. This specification is phonetically
interpreted as extension of the thumb (abduction away from the radial side of the
hand).114 This specification of the thumb can be used distinctively in handshapes
with one or two fingers selected (e.g., 1 vs. L and V vs. W). When the thumb is
specified, configuration features can apply to it. Selected thumbs can be specified
for flexion (e.g., in SMALL and TODDLER, A-hand, the thumb flexes once, see
(2.42)). If the thumb is selected it can also be involved in changes in hand
configuration. For example in the sign TOILET the thumb flexes several times
together with the fingers. Here the flex specification has scope over the specified
thumb.
We do not expect an aperture specification to co-occur with a thumb
specification, although this is not excluded in the representation. The aperture
specification requires the thumb to be opposed to the selected fingers, and the
specification of the thumb requires it to be extended. There is, however, one sign
that could be represented with both an aperture and a thumb specification. In the
sign TO SKIP CLASS the extended thumb touches the cheek, while the four fingers
repeatedly flex a the base joint (as if closing). In the interpretation of this
representation, the specified position takes precedence over the redundant position.
Summarizing this section, I present an overview of the implementation rules
concerning thumb position.

113 For instance, in (larger versions of) SURPRISED, LANGUAGE and TO GO OUT.
114 Extension of the thumb can also be determined by articulatory factors (Battison et al. 1975). Although

extension of the thumb in for instance G and H shapes causes phonological neutralization in that they
merge with L and W (i.e., ASL 3) respectively, we assume that a ‘phonetically’ extended thumb is not
specified as [selected].
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(2.30)
I. Implementation rules for thumb position:
1. Thumb = [out] o thumb /extended/
If the thumb is specified for [out] it is extended away from the hand
(abducted).
2. Selected Fingers contains [one] o thumb /crossed/ (restraining unselected
fingers)
If the selected finger specification involves [one]115 the thumb restrains
the unselected fingers.
3. Aperture contains [close] >[open] o thumb /crossed/ (restraining selected
fingers)
If there is a sequence close-open in the aperture node, the thumb is
crossed over the selected fingers and restrains them in the initial closed
position.
4. Aperture z ø o thumb /opposed/
If aperture is specified (either [open] or [close]), the thumb is opposed
to the selected fingers.
5. Selected Fingers = [all], Adduction = ø o thumb /adducted/ (except in
lateral movement)
If all fingers are selected and no adduction feature is specified, the
thumb is usually joined to the radial side of the hand
but:
In lateral movement the thumb is usually extended (abducted)
6. Selected Fingers = [All], Adduction = [wide] o thumb /abducted/.
If all fingers are selected and [wide] is specified, the thumb is abducted
7. Selected Fingers =ø, Aperture = [close] & relative orientation = [palm] o
thumb /adducted/
Selected Fingers =ø, Aperture = [close] & relative orientation = [radial] o
thumb /crossed/
In a fist, if the point of contact is [palm] the thumb is adducted; if the
point of contact is [radial] the thumb is crossed.

115 This includes [one] in all its combinations with the other selected finger and finger configuration

specifications, except for [one] [u=>r], the selected middle finger.
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2.4.4.2
Base joint flexion
In Crasborn & Van der Kooij (to appear), flexion of the base joint is found to be
non-distinctive.116 The phonological status of the base joint in handshape models is
not based on its contrastive function in the lexicon or its role in phonological
processes, but it rather is a historical relic of the phonemic analysis, which started
with Stokoe (1960), which considered handshape as a whole to be a phoneme. The
position of the base joints, we argue, is not a part of a phonological entity
‘handshape’, just as the position of the wrist is not a part of it. In the model no
special status is given to the notion 'handshape', as the base joint is treated in the
same manner as the wrist. The concept of a phonological 'articulator' does not
specify its size, which in our view ranges from the fingers only, to the whole hand
including the lower arm.
There are two reasons for denying base joint position phonological status. The
main argument is that contrary to non-base joint position, the base joint position is
not lexically distinctive: no minimal pairs were found based on base joint position.
The second argument concerns the abundant variation in flexion of the base joints in
different realizations of a sign in different and similar contexts, within and across
signers. The variation that we observed is gradual (from 0 to 90 degrees) and
concerns not only lexical signs but also productive classifier constructions.
Although the idea that base-joint flexion is not always contrastive is not
completely new (see remarks on Norwegian Sign Language in Greftegreff 1993;
Mandel 1981 and Boyes Braem 1981 on ASL), the factors that may determine base
joint flexion (or extension) have never been examined systematically or studied in a
large set of data. No feature system for handshapes has made the claim that only one
flexion feature is needed and that base joint flexion can be omitted underlyingly.
Moreover, the feature referring to the base joint position has always been
assumed to account for the difference between the ‘B’ and ‘bent B’ handshapes.117
No model accounts for the fact that this feature also predicts the occurrence of the
non-existing ‘bent V’ and ‘bent 1’ (among others) as distinctive handshapes.118 For
SLN, the bent index finger (1^) has in fact been adopted in the set of handshapes
(Schermer et al. 1991).
However, there is some anecdotal discussion of allophonic variation between
handshapes differing in base joint flexion only. Friedman (1977) suggested that bent
B (90 degree base joint flexion) occurs as an allophone of B as the end position of a
movement at the base joint, and also in "nonlexicalized gestures such as one
116 However, in the initial categorization of handshapes I considered bent-B as a different handshape

category. If, based on the results of this study, bent-B would be included in the category of B-hands, B
would come out as even more frequent.
117 Other names have been used for handshapes with 90 degrees base joint flexion, such as "angled" and
"flat bent".
118 One might argue that any feature occurs at least in the least marked set of selected fingers, which in
this model is indeed all four fingers selected.
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indicating the surface and sides of a table" (p. 20). Boyes Braem (1981) also
mentions that bent-B seems to function as a free variant of the B-hand. She links this
observation to contact, either with the body or the weak hand. She also specifically
mentions signs where the back of the hand contacts the face. Greftegreff (1992)
argued that for indexical signs (signs in which the selected index finger points to a
real or imaginary object), the orientation of the fingertip is the crucial perceptual
target, and the flexing of the index finger joints is subordinate to this. Wallin (1996)
notes that for some classifiers with 1, 2 or 4 fingers selected, alternate versions exist
that have 90-degree base joint flexion. He states that these are "allomorph[s] which
[are] articulatorily conditioned" (p. 108), but does not further discuss when these
alternates occur.
The data used to investigate the potential contrast between signs with base-joint
flexion and signs with no base-joint flexion came from different sources: SignPhon
and three dictionary CD-rom's made for educational purposes (NSDSK 1996,
1997ab). Both sources offered the opportunity to compare most of the signs in their
citation form to a version of the same sign in context. In comparing the signs in their
citation forms with their forms in sentential context a great deal of variation in base
joint position can be observed.119
Both for signs with extended fingers (that is, no base joint flexion) and for signs
with (90 degree) base joint flexion in the citation forms, we find variation in the
actual amount of base joint flexion in different realizations of the sign. In fact, the
whole range of possible degrees of flexion occurs, from -30 degrees
(hyperextended), as in PENGUIN, to 90 degrees (flexed), as in TO CALL (see the
illustration in x). This contrasts with claims about other sign languages that there are
two allophones of some handshapes, one with 0 and one with 90-degree flexion
(Wallin 1996 for Swedish Sign Language). The wide occurrence across the lexicon
of variation in base joint position, for both flexed and unflexed citation forms,
demands an explanation.
Not only does the base joint position vary between signs in citation form versus
sentence context, but variation was also found in the realization of the base joint in
different morphological contexts. The SLN compound sign PARENTS IS composed of
the signs FATHER and MOTHER. In citation form, both signs in the compound are
generally articulated with an extended index finger. In the citation form of the
compound, however, the sign MOTHER is found with the index finger flexed at the
base joint, whereas the part FATHER has the base joint of the index finger extended
(see the illustrations in (2.31)).

119 In most cases the citation form could only be compared to one instantiation of the sign in (a random)

context, so no significant generalization as to the nature of the influence of context can be made.
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a. MOTHER in isolation

b. MOTHER as part of the compound PARENTS

FATHER

+

MOTHER

Different morphosyntactic contexts can also give rise to different base joint
positions. For instance, in the verb sign TO VISIT , a B-hand moves from a location
near the semantic source to a location near the semantic goal, the fingertips pointing
in the direction of the location of the goal. If the goal of TO VISIT is the first person,
we always find base joint flexion, despite the fact that it is possible to touch the
chest while bending the wrist, thus leaving the base joint position of the citation
form unaltered.
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a. I-VISIT-YOU

b. S/HE-VISITS-ME

In order to find out what may determine this variation, we examined signs that
contain handshapes with base-joint flexion in their citation forms, because these
signs especially would be good candidates for an underlying specification of base
joint flexion. In all, 225 citation forms with bent handshapes were found, in either
the SignPhon database or the dictionary CD-ROMs (NSDSK 1996, 1997ab), or in
both.
When examining these citation forms, it turned out that other formational aspects
of the sign seemed to influence the actual state of the base joints. Moreover,
semantic motivation of the shape of the articulator was found to play a role in the
position of the base joints.120
(2.33)

Factors explaining base joint flexion in citation forms
a) aperture specification
b) relative orientation and location specifications
c) the presence of semantic motivation of the articulator shape

I will discuss these factors in turn.

120 Although the semantic motivation of aspects of the handshape is discussed in §2.5, the semantic

motivation of base-joint flexion is discussed in this section for clarity.
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2.4.4.2.1Aperture specification
In the AA-model in §2.2.4, two aperture features were introduced, [open] and
[close]. Combining these aperture features with the two features for finger flexion
that figured in earlier proposals, i.e., [flex] (flexion at the non-base joints) and
[flex:base] (flexion at the base joints), we end up with a four-way contrast, as is
illustrated in (2.34) for handshapes with the index finger selected. The same contrast
exists for handshapes with all fingers selected, and also, but less frequently, for
signs with index and middle finger selected.121
(2.34)

Four-way contrast in finger configuration: aperture and flexion

a.
[open]
base joint

b.
[close]
base joint

c.
[close]
non-base joint

d.
[open]
non-base joint

Arguably, this four-way contrast can also be accounted for by just one flexion
feature: [curve] for the shapes in (2.34c) and (2.34d). If aperture consists of an
opening relation between the thumb and the pad of the selected finger(s) as in
(2.34a) and (2.34b), it is simply impossible to articulate this relation without flexing
at the base joint. This redundant behavior of the base joint suggests that in these
cases, there is no need for a phonological feature to describe it. Moreover, in SLN
the handshapes in (2.34a) and (2.34b), and the changes between them, are more
frequent than the ones in (2.34c) and (2.34d), for any set of selected fingers.122 This
justifies the relatively unmarked representation of the handshapes in (2.34a) and
(2.34b) with an aperture value only, and no flexion feature. The handshapes in
(2.34c) and (2.34d) have a flexion feature as well as an aperture specification.
2.4.4.2.2 Relative orientation
The most important factor in determining base joint state is a combination of the
specifications for relative orientation and location. In Crasborn & Van der Kooij
(1997), we suggested that concepts mentioned in the literature like point of contact,
focus, and facing could be subsumed under one feature for what we called "relative
orientation": the relation between a side of the hand and the specified place of
121 Actually, in the SignPhon corpus we used, which contained 2522 signs by then, only one sign with an

aperture specification occurred that had two selected fingers, compared to 130 signs with one selected
finger and 172 with all fingers selected.
122 In the same corpus of 2522 signs, 'flat' handshapes were 1.5 times as frequent as 'round' handshapes
for signs with one selected finger, and 1.2 times as frequent for signs with four selected fingers.
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articulation. This idea is elaborated in Chapter 5. Features specified under the
relative orientation node are relational and consist of a part of the hand (e.g., the
finger tips, the palm, the thumb or the pinky side of the hand). These parts, then,
point in the direction of the specified location, a feature that has to be specified
elsewhere in the model anyway.123
Apparent minimal pairs such as TO STOP vs. TO CALL , actually differ in relative
orientation, and not in handshape (see the illustrations in (2.35) below). The relative
orientation value of TO STOP is [palm]. The actual location of TO STOP varies
depending on the morphosyntactic context. The phonetic realization of the citation
form of this sign has the base joints extended or even a little hyperextended, the
palm pointing forward and the fingers pointing upward. TO CALL also has a variable
location, but instead of [palm], the orientation specification is [fingertips]. In order
to make the fingertips point forward toward the morphosyntactically determined
location, the articulator has to be flexed somewhere. In the standard case, it is flexed
at the base joints. An important prediction of this analysis is that no contrast is thus
expected between the sign TO CALL (as in 2.35b) and a similar sign, fingers pointing
forward, without base joint flexion.
(2.35)

A difference in relative orientation
a. TO STOP

b. TO CALL

Next to locations in space, we find the same phenomenon in the citation forms of
signs with body locations. For example, SWEET (personal characteristic), which is
illustrated in (2.36) below, has the location value [cheek] and the orientation value
[back]. Consequently, for reasons of ease of articulation, the fingers bend at the base
joints instead of bending the wrist, which would predictably be a possible realization
of this phonological specification.

123 In Chapter 3, the main location (which typically does not change during a sign) is distinguished from

setting values (which typically do change). Whether a side of the hand points in the direction of the final
setting (and thus towards the end of the movement) or in the direction of the location makes an important
difference for body locations. Relative orientation – a side of the articulator – refers to the main location
value, and not the end point of the movement. For signs in neutral space, which have no main location, it
makes a difference whether or not a virtual object (for instance a located referent) is present or not. If
there is, the situation is analogous to the body location signs. If there is no imaginary object, the specified
side of the articulator points in the direction of the end point of the movement.
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SWEET

Similar signs on the body are I (orientation [fingertips], location [chest]), TIRED
([ulnar], [chest]), and ENOUGH ([back], [below chin]).
In different morphosyntactic realizations of one underlying form, such as in the
different forms of TO VISIT illustrated in (2.32) above, we see the same phenomenon.
The relative orientation value [fingertips] is constant, but the phonologically
specified location, the object or goal of the verb, changes depending on the context.
Some forms, such as 2-VISIT-1, where the fingers have to point to the chest of the
signer during the whole sign, are almost impossible to articulate without also flexing
the base joints in addition to flexing the wrist joints.
An analysis in terms of relative orientation can also account for the gradual
differences in base joint flexion found in many signs. And, ultimately, the same
effect of relative orientation can be seen in a subset of handshape changes, in which
base joint flexion changes during the sign. In these signs the relative orientation of
the fingers is kept constant while the location of the articulator changing in height.
Examples of this phenomenon are some variants of ELEVATOR, HIGH, TO GROW (of
children)', for example; this last sign is illustrated in (2.37) below. Like the different
morphosyntactic forms in TO VISIT , these examples illustrate the phenomenon under
discussion particularly well: the relative orientation specification stays constant,
namely [palm], but the physical location of the hand changes during the sign. The
easiest way to maintain the correct orientation of the hand is by flexing the base
joints, being the most distal part of the articulator that is not phonologically relevant.
Consequently, the active articulator in this sign is reduced to the fingers only.
Whatever the rest of the hand does is phonologically just as irrelevant as what the
lower or the upper arm does.
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Change in base joint state as a consequence of a location change: TO GROW

The main hypothesis thus is that flexion occurs as a result of wanting to minimize
articulatory effort, by distalizing the articulation.124 Distalization is articulatorily
easy because it reduces the energy expense of the movement, all else being equal:
the mass of the articulator that needs to be moved is smaller in the case of finger
movement than for movement of the whole hand at the wrist or elbow and shoulder
joints (cf. Willerman 1994, for a discussion of articulatory effort in speech
articulation and an overview of different aspects of articulatory complexity).

124 Brentari (1998) also discusses distalization (and proximalization), but only refers to movements, and

not to configurations of the articulator, separate from the movement.
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2.4.4.2.3 Semantic motivation
In the list of 225 signs, there were signs that could not be explained by either an
aperture specification or a combination of orientation and location specification,
such as: BALL, WORLD, GROUP, BREASTS, BUTTOCKS, EARTH, IN FRONT OF, and
BEHIND. Two of these signs are illustrated in (2.38)
(2.38)

a. WORLD

b. BEHIND

These signs are predicted to be realized without base joint flexion in their citation
form as far as (2.33a) and (2.33b) are concerned. These cannot be explained by
aperture or relative orientation. Still, we often find them articulated with 90 degrees
of base joint flexion, both in citation and context forms. Some variants of these signs
flex at all joints.
These exceptions to the phonetic explanations can be understood by taking their
semantics into account. Two types of semantic motivation have to be distinguished.
The first category consists of signs in which the B or B-bent is used to outline or
depict the shape or surface of some referent object. Examples are listed in (2.39):
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B or B-bent is used to outline some surface
a. B-hand
MOUNTAIN, HOUSE, TABLE, GARDEN, ROOM
b. B-bent hand
BALL, WORLD, CONGRESS, GROUP, BREASTS, BOTTOM, EARTH

In the signs in (2.39b), the base joint flexion is motivated by the shape of the
represented object, or the object metaphor that is used to represent the concept, such
as in GROUP.
When the signs in (2.39a) are made higher in the signing space, for instance in
ATTIC, B-bent can be used, conforming to the phonetic implementation process
outlined in the previous section. In signs that are made higher in space by their very
meaning, such as HIGH and TO GROW, B-bent is standard.
A possible metaphorical motivation for the B-bent handshape was proposed for
expressions of time and spatial relations in Italian Sign Language (LIS; Pizzuto et al.
1995). Time is expressed spatially in LIS, as in most other sign languages studied to
date. According to Pizzuto et al., the B-bent contrasts with the B-hand in that the Bhand has neutral meaning, symbolizing a non-specific event, whereas the B-bent
specifies a delimited event in time or space. Examples cited include the LIS-signs ALITTLE-BEFORE, BEHIND and AHEAD.125 Also in SLN, some time and space related
signs in which the articulator is used as a delimiter are articulated with B-bent
shapes (e.g., BEFORE, IN FRONT OF, AFTER, and BEHIND (so in both temporal and
spatial contexts).
However, there is reason to doubt the meaning component associated to the Bbent. Firstly, our informant could not confirm the meaning component of ‘delimiter’
for SLN that was claimed to be associated to the B-bent shape in LIS. Moreover, the
Italian researchers found that, just as in SLN, the B-bent is used in expressions of
time and spatial relation in only two dimensions: the front-back and the high-low
dimension. In the lateral dimension (ipsi-contra or right-left), only B-hands occur.
This may point to a phonetic rather than a semantic ground for the distribution of Bbent. Moreover, in SLN there seems to be ‘free’ variation between B and bent-B in
the signs referring to time and space made in the front-back (e.g., BEFORE) and highlow (e.g., BIG) dimensions. No variation is found in the lateral dimension; signs in
the lateral dimension are never made with a B-bent shape but always with a B.
Arguably, the same phonetic factors as discussed above are at stake for these signs,
just as for other signs.126 For instance, the sign SMALL, which consists of an
approaching movement, palms facing each other, is only attested with B-hands. If Bbent were to indicate a delimited event in time or space, as the semantics of the sign
125 See also the Thai Sign Language Dictionary (Suwanarat et al., 1990) where it is stated that all signs

with a "bent-B refer to a measurable quantity" (p. 258). Examples include money, time delimiters, and
equality (fingertip orientation).
126 Possibly there is also influence of restrainedness, tenseness or the shape of the movement. Further
investigation of these factors is needed.
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would require, we would have to assume that phonetic ease of articulation
overrules this iconic realization of the ‘delimiter’ meaning.
Another indication that in many realizations phonetics is stronger than semantic
motivation – if present at all – can be observed in the use of car classifiers. The car
classifier consists of a flat hand with all fingers selected and extended. This shape of
the articulator roughly resembles the spatial proportions of the prototypical car. The
palm side of the hand refers to the bottom of the car, and the fingertip side of the
hand refers to the front of the car. Because of its semantic motivation we expected
this shape to be insensitive to the phonetic forces we discussed, or to be at least
more resistant to them. However, we do find the more or less lexicalized signs CAR
CRASH and TRAFFIC JAM with both B and B-bent shapes in our data. In the sign
TRAFFIC JAM , illustrated in (2.40) below, the strong hand is behind the weak hand,
and moves towards the body, at chest or shoulder height. The closer the moving
hand comes to the body, the harder it will be to maintain its relative orientation of
the palm pointing to the ground surface. Flexion of the base joints contributes to
making this possible, but at the same time makes the flat surface of the articulator
that iconically represents the car smaller.
SMALL

(2.40)

TRAFFIC JAM

The question that emerges from the interplay of phonetic and iconic forces is
whether realizing specific perceptual targets is more important than minimizing
articulatory effort in motivated signs as compared to non-motivated signs, and if so,
what can be attributed to specific discourse or sociolinguistic contexts.
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(2.41)
II. Implementation rules for base joint position:
Phonetic:
1. Aperture = [close] o base joint flexion
If [close] is specified in the aperture node, the base joint(s) of the selected
finger(s) are flexed.127
2. Base joints are flexed if a combination of the specification of a part of the hand
and a specified location (i.e., the relative orientation) requires it for
articulatory reasons. (gradient)
Semantic:
3. In signs with all fingers selected which outline or depict some referent object, the
base joints are flexed if the shape or surface of the outlined/depicted object
requires it.

2.4.4.3
Non-base joint flexion
In the literature (e.g., Uyechi 1996) and in the classification of SLN handshapes
another type of flexion has been distinguished: the claw shape of the fingers. Claw
shapes are characterized by extension of the base joints and a relatively stronger
bending of the non-base joints than the curved or round shapes (like C). I found no
evidence that claws are distinctive from spread curved handshapes and will therefore
assume that both round or curved and clawed shapes are represented with the value
[curve]. Three factors were found to be relevant for the occurrence of ‘claws’. These
are ‘relative orientation’, ‘tense’ and ‘contact’.
In shapes with more than one finger selected that are not specified for spreading,
[curve] will come out as a rounded shape, like in a C-shape or an O-shape. In [wide]
handshapes, however, the [curve] shapes may look like claws, i.e., have a relatively
stronger flexion of the non-base joint, while the base joint is relatively straight. I
found no evidence that flex-spread shapes are ever distinct from ‘claw’ shapes. If
the relative orientation of the hand is ‘back’ or ‘wrist’ (i.e., if the back of the hand or
the wrist point in the direction of the movement) the flex-spread shape will look
more claw-like (e.g., TO WANT , DELAY). ‘Tense’, which I consider to be an overall
feature of the sign can also give the spread shape a claw-like appearance (e.g.,
ANGRY, JEALOUS).128 The final determinant of ‘claw’ is contact. If the hand is in a
flexed shape and the fingertips touch the surface of the location, the fingers tend to
flex more and look like claws (e.g., POSTMAN, CIRCUS). Interestingly, also the spread
127 Unless the sign has a [curve] specification. The flexion of the non-base joints interferes with the

flexion of the base-joints. If the non-base joints are flexed, less flexion is exhibited in the base joints.
128 A specification for [tense] not only affects the appearance of the handshape but it also can make the
movement look faster or more restrained.
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flex handshapes in signs that ‘touch’ the virtual horizontal plane, as in
CITY/DOWNTOWN are claw-like. This supports an analysis of the horizontal plane as
a major location.
In some signs, joints flex in the course of the sign either once or repeatedly. The
appearance of the flexed part of these hand-internal movement is also claw-like.
Claw-like hands alternate with extended open shapes or with curved handshapes.
The repeated changes have been indicated as partial handshape changes (Corina
1990). I analyze these so-called partial handshape changes as repetitions of the
simple ‘curving’ signs.129 Some examples of repeated changes in non-base joint
flexion are:
(2.42)

Clawing

[thumb]
[one]
[one=>all]
[all]

A > A"130
1 > X (1”)
W > W"
V > V"
5 > 5"

SMALL
AUSTRIA
TOILET
SO-CALLED
BEAR

129 Repeated ‘curving’ is used as a morpheme on numbers in the Rotterdam region referring to an

amount of guilders.
130 This handshape is not in the appendix. All fingers are folded in the palm and the thumb is bent.
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SMALL

SO-CALLED

For the unrepeated versions of flexing/clawing, I want to argue that these are nondistinct from static handshapes. If flexion occurs in the course of the sign, this is due
to coarticulation. There are a few signs in SignPhon in which the hand-internal
movement consists of an unrepeated flexion of the selected fingers. These signs all
had variants with static handshapes in which the selected fingers are flexed
throughout the sign. For instance, the fingers in the sign DEPENDENT flexes while
moving downward, but we also find the signs articulated with a static [one=>all]
hand.131 Another analysis could be one along the lines of Van der Hulst (1995a). He
proposes to analyze signs that involve base joint flexion as hand-internal versions of
path movements. For flexion at the base joint we can certainly argue in certain signs
that we are dealing with reduced versions of path movements (e.g., PAST), because
of the attested variants of the sign which have a path but no handshape change
(Uyechi 1996:141). For some signs with non-base joint flexion, like the sign/gesture
COME HERE , for which either a flexing hand-internal change or a path movement may
occur, an analysis in terms of reduced or hand-internal versions of a path movement
is also feasible.

131 Other examples are: EAGER/TO WANT and INTERESTING.
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III. Implementation rules for non-base joint position:
1. Curve = [curve] & non-branching o /flexed/
In static curved fingers, the degree of flexing is limited.
2. Curve = [curve] & branching o /clawed/
In dynamic curved fingers, the degree flexion is enhanced.
3. Curve = [curve], Relative Orientation = [wrist] or [back] o /claw/
If in spread flexed handshapes the relative orientation is back or wrist, the
configuration will be claw-like.
4. Curve = [curve], Width= [wide], Manner = [tense] o /claw/
If in spread flexed handshapes the overall feature [tense] is specified, the
configuration of the selected fingers will be claw-like.
5. Curve = [curve], Width = [wide], Relative Orientation = [tips] o /claw/
If in a spread flexed handshape the fingertips contact the place of
articulation, the configuration of the selected fingers will be claw-like.
6. Curve = branching, Manner = [repeat] o /claw/
If the Curve node branches, the configuration of the selected fingers will be
claw-like.

2.4.4.4
Adduction
The determination of the unmarked and un(der)specified phonological value in the
spreading dimension is difficult, because the phonetic tendencies and the
distribution and frequency data are conflicting in static and dynamic handshapes.
Adducted and abducted refer to the phonetic finger positions, close together and
spread, respectively. In static handshapes [all] hands tend to be adducted (see §2.3).
Since frequency is a major criterion for markedness in this thesis, I adopted [wide]
as the marked feature.132 However, in dynamic contexts the abducted [all]-hand
(OB-spr) was shown to be the most frequent handshape (see Table 13, §2.3.5). OBspr hardly ever occurs in signs without an aperture change. Ann (1992) also
discusses the fact that aperture changes appear to instigate finger spreading
(abduction). If we were to distinguish OB-spr from OB by the specification of the
width node, this would enhance the complexity of OB-spr in dynamic signs. I
132 Although adducted [all] hands are most frequent, many signs involving a B-hand have variants in

which the fingers are spread. Examples are: TO SIGN, MEETING, WHY.
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therefore propose to omit the specification [wide] in OB-spr in a handshape contour,
but to have two implementation rules instead. One for static and one for dynamic
[all]-hands. In dynamic [all]-hands /abducted/ ‘gets a free ride’ on the branching
structure.
Aperture specifications may determine the spreading of fingers. In static closed
hands, fingers are obviously adducted (cf. Ann 1992).
In opening aperture changes, I found no contrast between adducted and abducted
open handshapes. All opening aperture changes with all fingers selected started with
fists (i.e., all shapes in which the thumb restrains the four selected fingers) and
opened to abducted handshapes. Examples are: LIGHT, LAMP, TO FORGET, TO
THROW, TO TEASE, TO BEWITCH, SOURCE. Since abduction is the phonetic default
value in dynamic signs, these opening signs may all be represented as changes in
aperture only, without further Finger Configuration specification.
In closing handshape changes, however, there appears to be a possible contrast
between abducted and adducted fingers. In the final position in closing aperture
changes there appears to be a three-way contrast:
(2.43)
a.
b.
c.

Aperture changes ([open]>[close])
Final closed position
CB
CB-spr
S

Gloss
DRY
SON
ABORTION

Possible specification:
adduction
abduction
abduction

Let us first look at the contrast between DRY ending in a closed-beak (CB) and the
other two signs in (2.43b) and (2.43c) The type of closing in (2.43a) is the most
common in the database and it is the default interpretation of a change in aperture,
the selected fingers touching the opposed thumb while bending at the base joint.
Other signs involving this aperture change from ‘open-beak’ (OB) to ‘closedbeak’(CB) are: TO DO, HOW, HUNDRED, BOY, EGYPT, and TO TAKE. Although the
initial shape in signs like DRY may be more adducted than in the other two
transitions, we also find variants with spread fingers in the initial handshape. The
question is whether we need to specify this difference in adduction underlyingly.
The closing handshapes in (2.43b) and (2.43c) start out with a spread hand and
differ in their final handshape. CB-spr (‘bloem’ in the overview in §2.6) occurs in
two signs only in the database; SON and DAUGHTER.133 Since the aperture changes in
(2.43a) in some cases also have more or less spread fingers, I consider CB-spr as a
non-distinct alloform of CB in the context of closing [all]-hands. I propose to
analyze the closing handshape in SON as non-distinct from CB.
Nevertheless, the signs ABORTION and SON form a near minimal pair. SON ends in
a CB-spr and ABORTION ends in a fist (S). Other signs ending in a fist are: TO
UNDERSTAND, TO ACCEPT, TO HELP , GREEDY, TO INTERVENE , TO GRAB /TO TAKE , and
133 SON and DAUGHTER are manually identical signs, distinguished by the oral component only.
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TO MAKE A RESERVATION. Following the implementation rule for dynamic signs
fingers are spread. There are two observations concerning the fact that these closing
hands end in a fist, and not in a closed-beak. The first observation is that the relative
orientation may be relevant. The signs as in (2.43a) have no path movement or a
movement in the direction of the back of the hand while closing. Most of the signs
in (2.43c) have a movement in the direction of the palm of the hand. The sign TO
ADOPT moves in the direction of the back of the hand but it also has a variant (at
least in one SLN-user) closing to a CB. The other observation concerns the
semantics of the signs. The closing movement in signs closing to a CB seems to be
meaning neutral. The signs ending in a fist all have the meaning component of
grasping. I will come back to this semantic motivation in §2.5.
If fingers are adducted, the thumb is also adducted to the flat part of the hand.
Finally, wiggling requires the fingers to be spread for obvious reasons: adduction
would obstruct the fingers’ ability to move in alternation.

In summary, adduction is unmarked in static hands containing [all], whereas in
dynamic hands the abducted position of the fingers is unmarked.
IV. Implementation rules for adduction:
1. Selected Fingers contains [all], Aperture is non-branching o /adducted/
If two or more fingers are selected in a static articulator, fingers tend to
be adducted.
2. Selected Fingers contains [all], Aperture is branching o /abducted/
If two or more fingers are selected in a dynamic articulator, fingers tend
to be spread.134
3. Selected Fingers contains [all], Aperture is branching, Manner = [repeat] o
/adducted/
If two or more fingers are selected in a dynamic articulator and the handinternal movement is repeated, fingers tend to be adducted.
4. Selected Fingers contains [all], [alternating] o /abducted/
In wiggling movements, fingers are spread.
5. Selected Fingers = [all], Aperture = [close] o /adducted/
If handshapes are closed, the fingers are adducted (Ann 1993).135

134 Spreading of the fingers in opening movement is an effect of tightening the long extensors (cf.

Rozendal & Huijning 1996:380, Ann 1993).
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2.4.4.5
Degree of Aperture: contours and repetition
In the phonetic literature the fact that the occurrence of an element of a certain
dimension fortifies the effect of an element of another dimension goes by the name
of 'enhancement' (cf. Ohala 1995; Stevens & Keyser 1989). For instance, the
secondary feature [+voice] enhances the primary feature [+sonorant], making voiced
sonorants less marked crosslinguistically. In the articulator component we find
enhancement both paradigmatically (in simultaneous contrasts) and syntagmatically
(in sequential contrasts). Simultaneous enhancement is illustrated in the next section
by virtue of the Revised Unselected Fingers Redundancy Rule.
Sequential enhancement (fortifying sequentual contrasts) can be observed in the
degree of aperture of static and dynamic signs. In the following examples the
handshapes are – apart from their branching structure in the aperture node –
identically specified.
(2.44)

Degree of aperture of static and dynamic signs
a. Selected Fingers = [one], Aperture = [open]
static

dynamic

/bOB/

/Q1/

b. Selected Fingers = [all], Aperture = [open]
static

/Q/

dynamic

/OB/

The initial open handshape in aperture changes tends to be more open than the open
handshape in a static sign. This is how I account for the ‘Q-shapes (Q5, Q2 and Q1)’
in the KOMVA chart. The aperture of Q is an intermediate state between open-beak
(OB) and closed-beak (CB). Q in this point of view is never distinct from OB, and Q
and OB thus receive the same representation (see §3.6). In a sign involving no
aperture change the representation is interpreted as /Q/. In signs that do involve an
aperture change (a closing movement, flexing at the base joints), the same
phonological representation holds, but in order to be perceptually maximally
dissimilar from the final state of the aperture change (CB) the phonetic
interpretation of the representation is /OB/.

135 This generalization only holds at a phonetic level. In aperture changes involving a spread open shape,

the spread specification also holds for the closed branch in the aperture node.
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Repetition reduces the aperture contrast between the open and closed positions
(so called partial handshape changes), resulting in shapes that resemble the static
V. Implementation of (degree of) aperture:
1. Aperture = [open] & non-branching o /Q/
In static open handshapes, the degree of aperture is limited.
2. Aperture is [open] & branching o /OB/
In dynamic open hands, the degree of aperture is enhanced.
3. Aperture is [open] & branching, [repeat] o /Q/
In dynamic open hands with repeated movement, the degree of aperture is
limited.
versions.
2.4.4.6
Unselected finger position
In the AA-model there is no node that specifies the position of unselected fingers
(USF). Consequently, it must be assumed that it is predictable from the position of
the selected fingers. A potential problem for this claim is a set of handshapes that
seem to be distinguished on the basis of unselected finger position only. In Van der
Kooij (1998), I investigated this problematic set and discussed the factors that may
determine the position of the USF. I showed that next to articulation and perception
factors, semantic motivation should be taken into account. Here I give a survey of
the results of this study
In general the position of the USF is the opposite of the position of the Selected
Fingers. A general redundancy rule on the position of the unselected fingers given in
§2.2.3.2 is repeated in (2.45).
(2.45)

Revised Unselected Fingers Redundancy Rule:
If selected fingers are closed, unselected fingers are extended; otherwise
unselected fingers are folded or restrained by the thumb

It seems reasonable to ground this redundancy rule in perception factors. (see
§2.4.4.5). The redundancy rule in (2.45) is a case of ‘enhancement’, as the selected
and unselected fingers are realized simultaneously. In order for the selected fingers
to be optimally perceived, the unselected fingers ‘hide away’.
A possible problem for the assumption that unselected fingers is not a
phonological primitive in the AA-model, are the pairs of handshapes illustrated in
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(2.46).136 These handshapes would all have the feature [One] as their selected finger
specification. The dynamic handshapes in b. have a branching Aperture node, from
[close] to [open] or from [open] to [close]. In these pairs USF position is potentially
distinctive, as they seem to be distinguished by position of the unselected fingers
only. I will show in the rest of this section that this unselected finger position is
meaning distinctive only to the extend that it is meaning bearing.
(2.46)

USF position in [One]-hands

a. Static:
[open]

[close]

USF flexed

USF extended

b. Dynamic:
[open]>[close]

[close]>[open]

=>
USF flexed

=>
USF flexed

=>
USF extended

=>
USF extended

Another important reason for not specifying USF position underlyingly is that in the
set of hands in (2.46) variation in unselected finger position can frequently be
observed. Some signs typically made with extended USF can have realizations with
flexed USF and vice versa.137 For signs containing the handshapes in (2.46),
variation of the USF position is also observed for ASL (Ann 1990).
In order to find out what could determine the position of USF in [One]-hands, a
collection of signs was made that involved one of the handshapes illustrated in
(2.46). I consulted the SignPhon-database, the Dictionary CD-ROMs of SLN
(NSDSK 1996, 1997ab), several word lists on paper, and I also asked informants to
think of signs involving the [One]-hands. This resulted in a collection of 99 signs.
136 An exception to the RURR is the open-8. Both the selected finger as well as the unselected fingers are

extended, although the foregrounded middle finger is flexed at the base joint. The relation between
selected and unselected fingers is less ‘enhanced’ and more marked.
137 This is based on non-systematic observations.

136

CHAPTER

2

After recording all these signs, I changed the USF-position of the original signs,
so that the signs containing a handshape with extended unselected fingers received
flexed unselected fingers in their modified form and vice versa. I then offered the
signs with modified USF to two informants, and asked them to judge the
acceptability and meaning of the modified sign.138
It was quite remarkable that only 14 signs allowed for a change in the position of
the unselected fingers without a change in meaning; that is, only in 14 signs were
the two positions of the unselected fingers in free variation. This small number is not
what we would expect from the AA-model where the position of the unselected
fingers received no formal representation. Free variation of the USF position would
be expected in all cases.
Before discussing the results of the acceptability of the modified signs I will first
discuss the distribution of USF position in the original signs and I propose phonetic
explanations for the frequency tendencies that were found in the original set.
About half of the original signs contained a dynamic handshape (cf. 2.46b). Most
of the dynamic signs were closing; only seven signs had an opening movement. Of
the static handshapes (cf. 2.46a) only 5 signs had flexed USF.
(2.47)

Frequency distribution of USF position in the original signs (N=99)

USF

static (51)

dynamic (48)
opening (7)
closing (41)

total (48)

extended
flexed

46 (90%)
5 (10%)

2 (28%)
5 (72%)

16 (33%)
32 (67%)

14 (34%)
27 (66%)

If we compare the frequencies of USF-positions in static and dynamic handshapes
the following tendencies can be detected.
(2.48)
• Static closed [One]-hands (2.46a) prefer extended unselected fingers (90% of
the static signs)
• Dynamic [One]-hands (2.46b) prefer flexed unselected fingers (67% of the
dynamic signs)
The first tendency of extended USF in static handshape can be related to the idea of
enhancement of the cotemporal contrast between the SF and the USF, cf. the
redundancy rule in (2.45). If the selected fingers are closed, an extended position of
the unselected fingers gives an optimal perceptual contrast.
However, the preferred flexed USF position in dynamic handshapes cannot be
explained by referring to perceptual contrast. In principle we do not know which
138 The informants were asked to answer the following questions: Is this the same sign as the original

sign? Does this sign have the same meaning as the original sign? If not, what does the sign mean?
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handshape in a handshape change (cf. 2.46b) we have to consider in order to
establish an optimal contrast between selected and unselected fingers; either the
initial or the final handshape has the optimal contrast. In case of dynamic
handshapes, production factors are hypothesized to be important. Although it is hard
to find straightforward biomechanical or physiological evidence, the informants
commented on the modified dynamic signs which had extended instead of flexed
USF that the movement in these signs 'felt heavy'. 139 Clearly, more work needs to be
done on this topic. For now I will assume that flexed USF is preferred in dynamic
hands for production reasons.
VI. Implementation rules for unselected finger position:
1. Selected Fingers contain [one], Aperture = [close] & non-branching o
USF /extended/
In static closed handshapes containing [one] in the selected finger node,
unselected fingers are extended
2. Selected Fingers =[one], Aperture contains [close], Major Location = [head] o
USF /folded/
In static or dynamic closed One-signs on the head, unselected fingers are
folded into the palm
3. Selected Fingers contain [one], Aperture is branching o USF /folded/
In dynamic signs containing [one] in the selected fingers node, unselected
fingers are folded into the palm

However, these phonetic tendencies or tentative explanations cannot account for the
10% flexed USF in static handshapes and the 33% extended USF in dynamic
handshapes. I will show that these exceptions can be accounted for by referring to
semantic aspects of USF-position. From the judgments of the informants on
acceptability of the modified signs, clear patterns of meaning expressed by the USF
position could be extracted. These patterns can account for the ‘counter-perceptual’
flexed USF we find in some static signs and for the ‘counter-articulatory’ extended
USF we find in some dynamic signs. For the coherence of the presentation of this
study, I will discuss these semantic aspects in this section.
Extended USF-position was associated with one of the following meaning
aspects. If the hand refers to the way an imaginary object is handled, extended USF
indicate that the object is handled in a delicate way. It is implied that the imaginary
object is thin. Examples are:
139 A physiological reason may be that the closed USF position is better than the extended USF position

in dynamic signs because USF tend to participate in the handinternal movement. Hence, in closed
position the USF do not need to be withheld from participating in, for instance, a closing movement.
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(2.49) Extended USF refer to the handling of thin delicate objects
TO PICK UP/TO FIND
TO CHOOSE
UNDERPANTS
SOCKS
CALENDER
TABLE CLOTH
TO PICK (FLOWERS)

UNDERPANTS

If a modified form of a sign in which extended USF are used to refer to the handling
of a thin, delicate object was allowed by the informants, the implication of a thin
delicate object was lost. For instance if the sign CALENDAR – which mimics flipping
the pages of a calendar – is made with flexed USF, thick paper is implied.
A second meaning aspect of extended USF is related to size, or large numbers of
smaller components or elements. Large amounts or big size are associated to
extended USF and small amounts or size are expressed by flexed USF. In the
examples in (2.50) all signs allowed for a modified form. When the modified form
of sign is referred to this is indicated between brackets, right after the gloss.

ARTICULATOR

(2.50)

139

Meaning aspects associated to extended and flexed USF

a. Extended USF are associated to a large size or number of components:
b.
big ribbon
a thick layer of lipstick
EYE SHADOW (modified)
a thick layer of eye shadow
CLOTH
large cloth
CAT
referring to whiskers
MASK (modified)
elaborated/decorated party mask
STARS
reference to beams of light
STRAW, PALM TREE, BLUEBELL, DAISY,
reference to the different parts of plants
ROSE, STALK, BLADE, REED, EAR (of corn) (i.e., bundles of leaves, stalks, stems etc.)
KNOT

LIPSTICK (modified)

b. Flexed USF are associated to a smaller size or amount
RIBBON

(modified)

LIPSTICK
EYE SHADOW
CLOTH

(modified)

small ribbon
a normal amount of lipstick
normal eye shadow
small cloth

It was also remarkable that the informants refused the modified forms (with
extended USF) of some signs with flexed USF in their original form because the
meaning aspect expressed by the extended USF – large amounts of – was
incompatible with the core meaning of the sign, according to the informants.
Examples are LITTLE/A BIT and TO HUMILIATE / TO MAKE SMALL, both made with a
closing hand-internal movement.
The articulatory disfavored extended USF in dynamic signs can all be accounted
for by the semantic motivation of extended USF discussed above. We still need an
explanation for the articulatory disfavored 10% of flexed USF in static signs.
It turned out that all static signs with flexed USF were made on or near the face.
Examples are LIPSTICK, MASCARA, and EYE SHADOW . But not only static signs made
near or on the face had flexed USF. Also dynamic signs preferred flexed USF in this
location. This observation can be related to a perceptually motivated historical
development of signs observed for ASL (Frishberg 1975). Signs made on the head
tend to move from the center to the periphery of the face in order not to obscure the
face, as the face often provides grammatical information, and which presumably
explains why the addressee is looking there (Siple 1978). It is clear that flexed USF
obscure the face less than extended USF do. A nice illustration of this tendency is
the fact that the sign I-DO-NOT-ACCEPT-THIS (a repeated closing [one]-hand) was
made near the head by one informant and in the space in front of the body by the
other informant. The informant that had the head as the location of the sign, did not
allow for a modified form with extended USF. The informant that made the sign in
space, however, did allow for a modified form.
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A final tendency concerns signs in which the (closing) [one]-hand outlines a
virtual object. The effect of outlining an imaginary object is achieved more
successfully if index finger and thumb are the only extended fingers. Open
unselected fingers would obscure the 'drawing' of a virtual surface made by the
selected fingers. Examples are: JAPAN, MEAT, CHEQUE, EYELINER, SMILE (opening
movement), BACHELOR, and TO GO AWAY/TO GO OUT.
The sign STARS140 is remarkable because it is 'counter-phonetic' in two ways. In
dynamic handshapes flexed USF are preferred for production reasons. And
moreover, if we assume that the second position in a handshape change is more
prominent than the first position we would expect the USF to be flexed in an
opening movement from a perception point of view. Although the original sign was
made with extended USF, STARS does have an articulation with flexed USF, which
would be preferred phonetically. In the articulation with flexed USF no reference is
made to the rays of light, according to one of the informants.
This example brings us to the question of how the factors that are claimed to
determine the position of USF are related. In order to find out how semantic
motivation is ranked with respect to phonetic factors, I selected from the 99 signs all
signs that were completely arbitrary, that is, where I could not find any motivated
form-meaning relation.141 None of these signs allowed for a modified form, and,
more interestingly, they all complied with the phonetic tendencies. For example the
sign NICE has a closing [one]-hand with flexed USF, which is expected from the
third Implementation Rule above. The articulation with extended USF was
considered unacceptable. The similarly semantically motivated sign TO PICK
FLOWERS has extended USF, and thus violates the phonetic tendency in (2.48). This
led me to conclude that, at least in isolated signs, semantic motivation – if present –
has more force than phonetic grounding.142
2.5

Motivated articulator aspects

The restricted articulator model of §2.2 plus the set of Phonetic Implementation
Rules in §2.4 do not cover all the SLN articulator data. What we need in addition is
140 Two One-hands with extended USF open (release of the index finger) repeatedly in an alternating

way, the palm is oriented front-upwards.
141 I selected these signs myself. If the selection had been made by a Deaf researcher, more (or less)
signs might have been excluded for having motivated form-meaning relations. I did, however, exclude all
signs that I had doubts about. The following non-motivated signs were chosen: NICE, BY ACCIDENT,
COINCIDENCE, SKILLED, BACK, IMPORTANT, NEATLY, and JOY.
142 It was suggested to me by Marc van Oostendorp (personal communication) that the weight of
semantic motivation might appear to be less important if we would look at the same signs in running
signing. In his analysis of stylistic inversion in spoken language within Optimality Theory, faithfulness
constraints are higher ranked in more formal registers than in less formal registers, resulting in less
reduction and insertion of formal material (van Oostendorp 1997). This analysis could also be useful in
comparing signs in isolation as used in this investigation vs. the same signs in running signing. Semantic
motivation (understood as form-meaning faithfulness) is expected to play a less prominent role in running
signing at the cost of phonetic factors.
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to look at the semantically motivated aspects of the phonetic shape. As I discussed
in Chapter 1, iconic motivation is involved when a structure-preserving
(diagrammatic) mapping between mental models of linguistic form and meaning can
be imposed (cf. Taub 1997). In the handshape unit, meaning has been attributed to
so called classifier handshapes and loan signs, especially the manual representations
of letters and numbers. Classifier handshapes are often proposed to be bound
morphemes that are used as the nominal elements in a system that depicts the
movement and location of objects in space (Supalla 1986). Some handshapes that
function as a classifier, represent, roughly speaking, characteristics of a broad class
of noun objects (object classifiers or semantic classifiers). Other classifiers refer to
the way an object is manipulated by the human hand (handle classifiers). Classifier
handshapes can combine with a specific movement (and orientation) of the hand to
form classifier predicates. As the other components of these complex predicates can
be regarded as ‘classifiers’ as well, the term ‘classifier complexes’ has been
suggested by Len Talmy (a term that is adopted in Aronoff et al., 2001).
The actual shape of classifier handshapes is usually iconically motivated.143 In
object classifiers there is usually a diagrammatic relation between the shape and/or
size of the object classifier handshape and the referent object that is represented.
Handling classifiers represent the shape of the hand or other handler handling some
object and consequently are iconically motivated by their very nature. Whether a
classified object or handling is a common, recurrent aspect of representations of
concepts in the lexicon may thus influence the frequency of the subsequent
handshape in the lexicon, regardless of the fact that these handshapes may be
perceptually and/or articulatory marked.
What is not commonly recognized is that form elements smaller than the
handshape itself can bear meaning or contribute to the overall meaning. If we
recognize classifier handshapes as bound morphemes, why not accept recurrent submorphemic form-meaning associations as (bound) sub-morphemic units?144
The structure of this section is as follows. I first discuss semantic motivation of
the whole hand, that is, classifier handshapes and loan handshapes from the manual
alphabet and counting systems (§2.5.1). I continue with a discussion of motivated
elements smaller than the handshape itself, namely the handshape features.
For the semantically motivated aspects that I found, I propose Semantic
Prespecification (§2.5.2). In case these semantically determined form elements are
recurrent in the lexicon, Semantic Redundancy Rules are proposed. For example, if
flexion of the fingers is always exclusively associated to the meaning aspect ‘round’,
143 One important – and as far as I know only – exception to this generalization about iconic motivation

of the shape of classifier, is the ASL vehicle classifier. The ASL vehicle classifier consists of a W-hand.
144From an unsystematic comparison of the video of signs in isolation and in sentence context, I
tentatively conclude that semantically unmotivated form elements seem to yield more phonetic variation.
When form elements are motivated, the phonetic implementation space seems to vary less. More
thorough and substantial investigations are needed to investigate this preliminary observation.
Experiments should consider the actual presence of a certain motivation in a certain subject at a certain
time. Motivation of certain form elements of the sign in this section are imposed on the items by common
sense semantics and knowledge of the world.
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/flex/ would be predictable from the encoding of semantic information. It would be a
(sub-)morphemic element. That is, if flex is never used in a non-motivated manner it
would be meaning distinctive only to the extent that it is meaning bearing. In that
case, /flex/ is not a phonological feature, and the phonetic feature /flex/ would be
directly attributed to the surface form by virtue of a Semantic Implementation Rule.
This Semantic Implementation Rule would state that if the meaning aspect of
‘roundness’ is to be expressed, the selected fingers flex. However, if there are signs
in which /flex/ cannot be motivated by the meaning aspect ‘round’, the feature is
granted phonological status, as it yields lexical distinctions, not bearing meaning
itself.
2.5.1

Whole hands

The ‘morphophonemic’ handshape features that were proposed for ASL by Boyes
Braem (1981) were point of departure for my examination. Her investigations into
handshape variation in ASL led her to propose a distinct layer in the lexical
organization. She investigated 180 sign variant pairs in the Dictionary of ASL
(Stokoe et al 1965) differing only in the handshape parameter, and denoting the
same semantic concept.145 For her feature proposal, she assumed 45 distinct
handshapes in ASL, based on Battison (1978). Like Battison, she did not discuss
lexical distinctiveness of this set.146
Some variant pairs receive a phonological explanation in terms of assimilation
or reduction processes. Although assimilation and reduction are found frequently in
the variation data, they can be blocked in some circumstances. It is important to note
here that blocking factors are also stated in semantic terms. For instance, in the
reduction to one handshape in opening and closing movements of the hand,
blocking factors appeared to be the avoidance of homonyms, and the retention of
morphological information conveyed by the aperture change.
The second type of explanation for the variant pairs concerns variation at the
level of symbolic representation. The difference between forms in these variant
pairs is situated at the level at which the choice is made as to which aspects of the
concept are represented at the surface. For instance, the sign NAPKIN can be made
with a flat hand if the hand represents the object itself, or with an S-hand if the
grasping of the napkin – making a rubbing movement – is represented. From a
phonological point of view these ‘symbolic’ variants are in fact different signs
Boyes Braem distinguishes three types of symbolic motivation, as listed in
(2.51). For these I use the terms handle classifier, semantic classifier and ‘virtual
contact’. I include two other classes of motivated handshapes to this schema that are
‘loan elements’ as well, namely the handshapes that are used in the manual alphabet
145 Excluded are pairs that involve initialized signs and pairs of variants in which 'slightly different

concepts' are denoted. How different these concepts had to be, and whether all variant pairs were
screened for denoting 'slightly different concepts' is not indicated.
146 Not that Stokoe (1960) and Stokoe et al. (1965) posited only 19 distinct hand configurations based on
their contrasting role in minimal pairs.
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and the handshapes that are used to express numbers. These types are not mutually
exclusive.
(2.51)
1.
2.
3.
4.
5.

Types of symbolic motivation
grasp function, which can be compared to so-called ‘handle classifiers’
form depiction which can be compared to so-called ‘object or semantic
classifiers’
contact with a virtual object, which forms the basis of so-called ‘size and
shape specifiers’
numbers
manual alphabet

Zwitserlood (2001) distinguishes the following handle and object (or semantic)
classifier handshapes for SLN, illustrated in (2.52):
(2.52)

SLN classifiers (Zwitserlood 2001)

Object Classifier

1 (tip)

1

V

V"

T0

Object and Handle Classifier

B

bC

bOB

5

C

T

C-spr

OB

Handle
Classifier

S

BCB”

The handshapes in the second columns can occur either as an object classifier or as a
handle classifier. In the remainder of this section, I illustrate these symbolic types by
giving SLN examples and compare the proportion of the semantically motivated
handshapes to the overall occurrence of these shapes in the database.
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2

Handle

Boyes Braem distinguishes different types of grasp handshapes.147 In terms of the
AA-model, the common property of these grasp hands is the [closed] specification
in the aperture node, either preceded by an [open] aperture specification, or not.
[Closed] can be associated to various sets of selected fingers, resulting in different
grasping handshapes.
(2.53)

Different types of grasps

Type
fingertip grasp

palm grasp
knuckle grasp148

Handshape name
T
bO
bCB
AS
bCB”

Selected Fingers
[one]
[one]
[one]
[all]
[one]

Example from SLN
TO FIND
TO WRITE
EYE SHADOW
COAT
TO PAY

The fingertip grasps refer to the handling of an object with the tips of the finger.
Grasping with the tips of the fingers can result in three phonetically distinct
handshapes (T, bO, bCB). Of the 187 signs with a T, bO or bCB handshape in the
database, 67 (36%) have fingertip grasp. Examples are: TO BIND, BLOUSE, TO
ACCOMPANY, HAIR, CHOICE, CUP, PANTIES, TO SOLVE, TEA, and PAPER.
The palm grasp refers to the shape that the hand assumes in case an object is
grasped with the full hand (AS). Of the 69 signs with AS, 15 (21%) have palm
grasp. Examples are: TROUSERS , COAT, TO GRAIN , COFFEE, KNOB, DENTIST, and TO
HIT.
The knuckle grasp refers to the shape that the hand assumes if some long and/or
thin object is grabbed (bCB”). Of the 150 signs with bCB”, 99 (66%) have knuckle
grasp. Examples are: TO ACCEPT , COMPLIMENT, FISHING ROD , CUPBOARD, ORANGE,
TO BULLY, KEYS, TO LAY THE TABLE , TO WIN , and POOR EXCUSE . Notably, signs with
bCB” and rubbing movement were all related to ‘money’.149 Examples are:
EXPENSIVE, MONEY, CAPITALISM, TO BUY, TO COST, PENSION, PURSE, ALLOWANCE/
DOLE, WEALTH, and WORTH.
2.5.1.2

Object

In the ‘form depiction’ type of symbolic handshapes, the following shapes are
distinguished by Boyes Braem. The feature specification of the AA-model that
147 Grasp refers to the (symbolic) shape of the hand and does not necessarily imply a grasping

movement. Many signs that contain a grasp handshape have variants with and without grasping
movement (i.e., closing aperture changes).
148 Note that fingertip grasp and knuckle grasp set the same formal representation, consequently differing
in semantically motivated implementation only.
149 The only exception to this generalization is the sign NEW, which has a non-repeated rub. I analyze this
movement as a rotation.
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represents the aspect of the sign representation responsible for its symbolic function
is provided in the third column. In the fourth column I give an SLN example.
(2.54)

Form depiction types

Form depiction
round

surface
compact object
plurality

Handshape
O
X
C
bC
B
B^
S
5
4
3
V

Articulator features
[all], [curve], [close]
[one], [curve]
[all], [curve], [open]
[one], [curve], [open]
[all]
[all]
[close]
[all], [wide]
[all], [wide]
[all=>one], [wide]
[one=>all], [wide]

SLN example
BINOCULARS
HOOK
WORLD
CD
ROOM
BOX
KICK A BALL/SOCCER
CROWD
ROW
THE THREE OF US
TO LOOK

The handshapes that can depict round or curved objects are O, bO, X, C and bC.
The 7 static signs in SignPhon with O are all motivated, either by the shape of a
number or letter or as a depiction of the round shape of the referent object.
Examples are: BANANA (specifying the shape or the way a banana is handled), PIG
(shape specifier), ZERO (number), OCTOBER (letter). For bO, only one case of
motivation by the shape of the represented object is attested in the database (the sign
QUARTER).
The open round shapes X and bC are rarely used for form depiction. The only
examples of X in the database are signs with arching movement outlining the shape
of a curved object at different locations (WITCH, EYE BROWS , PENIS, ISRAEL150). bC
is only used to depict a round flat object in GUILDER. However, it is frequently used
in outlining a long relatively thin object (e.g., PERSON, BAND, RIVER, TIE). C is often
used in two-handed signs if a round object is depicted (e.g., BOTTOM, DIKE, GROUP,
HORN, CLASS, NEST, TRUNK, TOWER). If only one hand is used, the C-hand usually
outlines a (virtual) object by indicating the way an object is handled (e.g., DRINK,
CUP, TO DRINK , TO KILL ). The C-hand also represents the letter C in initialized signs
(COLLEAGUE, COMMUNICATION, COMPUTER).
The outlining of a flat surface is prototypically accomplished with a B-hand. I
come back to the [all] hands in the discussion of the motivated use of [wide]. The
motivated use of B^ is extensively discussed in §2.4.4.2. Finally, the depiction of
plurality is postponed until the section on number.
In none of the motivated aspects of the sign illustrated above is there a strict oneto-one relation between a symbolic function and a handshape. In most cases, the
150 The old, politically (and otherwise) incorrect sign is intended here, outlining an allegedly curved

Jewish nose.
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form element can also be found in ‘unmotivated’ signs, thus justifying the presence
of the form element in the phonological system. The only exception to the nonexclusive relation between form and function is formed by the loan handshapes from
the manual alphabet in §2.5.1.5.
2.5.1.3

Contact

A third type of classifier is coined Size and Shape Specifier, indicating that the
handshapes in these forms further specify the shape and/or size of some (nominal)
object. These specifiers thus may have an adjectival function. From a formational
point of view, they are also different from the object and handle classifier
handshapes because they have obligatory movement.151 Formationally, they are full
signs and therefore they cannot be realized cotemporally with (or incorporate into)
the movement predicate. People also refer to these SASS’es as ‘outlining’ or
‘depicting’ signs. An example is a rectangular shape depicted by either the depicting
movement of two index fingers or by first the separating and then the closing
movements of two open-beaks (as in PURSE). Other more lexicalized examples of
depicting movements are MOUNTAINS or HOUSE. The way this depicting is
accomplished is by what we could call imaginary contact with a virtual object. The
formational aspects of these depicting signs are accounted for in the section on
relative orientation, as they seem to share a virtual point of contact. Boyes Braem
distinguishes this as a third class of symbolic function, i.e., contact (metaphorically
speaking) with a virtual object. SLN examples are:
(2.55)

Virtual contact

‘Contact’
fingertip
palm
thumbtip

Handshape
5”
5
A

Articulator features
[all], ori: [tips]
[all], ori: [palm]
[thumb;out], ori:[tips]

Example
TO TYPE
TO CLEAN WINDOWS
TO RING

The difference between this type of symbolic function and the category of handle
classifiers as proposed in Boyes Braem (1981) is hard to make, and arguably the
handshapes used in depicting signs are all handling classifiers. The only formal
difference is that they depict a virtual object and thus have an inherent and
motivated movement. The form element of the sign that is motivated in both the
depicting and handling signs is the relative orientation. In the examples in (2.55), the
tips of the selected fingers or thumb and the palm are specified as relative
orientation values. These are the relevant parts of the hand that ‘contact’ the virtual
objects they depict. For the same reason, we may also include deixis in this
category. Deixis is considered a separate symbolic category by Boyes Braem (1981)
151 This is according to the classification of Zwitserlood (2001). Supalla (1986) also includes B and G as

the SASSes, referring to flat objects and thin objects, respectively.
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Deictic signs involve pointing at a specific point or line. In deictic signs it is most
typically the tips of the selected fingers or thumb that is specified in the relative
orientation node. Examples are:
(2.56)
Deictic signs
linear deixis
pointing

Handshape
B
1

Articulator features
[all], ori: [tips]
[one], ori: [tips]

Example
BORDER
KIDNEY

In the database there was no relative orientation information specified, so I have no
data on the frequency of motivated relative orientation either.
2.5.1.4

Number

The frequency of manual representations of letters of the manual alphabet used in
fingerspelling and of the manually represented numbers of the counting system can
affect the handshape frequencies. The use of these loan shapes depends on the sign
language variant or register that is considered.152
If a certain handshape expresses a number, Boyes Braem labels these shapes as
‘number protrusions’. The different handshapes that can represent numbers are
illustrated with SLN signs.
(2.57)
Number
single

dual

Handshape
1
A
X
I
Y
K
L
V
V"

Articulator features
[one]
[thumb:out]
[one]
[one], [ulnar]
[one], [ulnar], [thumb:out]
[one=>all]
[one], [thumb:out]
[one=>all]
[one=>all]

Example
TO MEET
TO GET A DIVORCE
DISCUSSION
LEAN PERSON
THE TWO OF US
THE TWO OF US
THE TWO OF US
TO LOOK
TO LOOK

In the unmarked [one] and [all] shapes the rate of signs that have number protrusion
is marginal. Yet, in the set of [one=>all] shapes – the shapes with the index and the
middle finger selected – about half of the signs are motivated by number. The two
fingers appear to be referring to either the legs, the eyes, or to other pairs of entities.

152 A variety of SLN known for its abundant use of finger spelling loans, the variety used in the south of

the Netherlands, was not included in the database.
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The specification of the meaning ‘one’ or ‘single’ can be accomplished in
several ways. Either one finger is selected or the thumb is selected. Of the 266 signs
with a 1-hand, only 6 were motivated by the number one. In most of these signs the
upright index finger referred to a person (e.g., TO MEET , ALONE). Of the 10 signs in
SignPhon with the I-hand, only one referred to (the physical characteristics of) a
single person, viz. the sign SLIM in the sense of ‘a thin person’. The A-hand is
similar to the 1-hand because when it symbolizes a single object, the object is often
human (e.g., TO DIVORCE, TO FOLLOW , EVERYBODY). Of the 92 A-hands 6 involved
the representation of a single object.
The number two can be expressed by either [one=>all] shapes or by a shape that
involved the selected finger specification [one] plus a specified thumb. About half
of the signs involving the index and middle finger (either extended or flexed) are
motivated by the prominence of the number two. Of the 77 V-hand signs, 24
appeared to be motivated. Examples are:
eyes (10): TO LOOK, TO NOTICE, TO READ, TO LOOK FOR
legs (1): TO WALK
couple (6): BOTH, THE TWO OF YOU, PAIR, TOGETHER.
‘V’ (7): PUDDING (vla), TO EXPECT (verwachten), FRIDAY (vrijdag)
The flexed V-hand (V") occurred in 15 signs, 9 of which involved number
protrusion. Examples are:
eyes (3): CURIOUS, TO SEE, TO LOOK FOR
legs (6): TO ENTER, TO GET IN, TO CROSS THE STREET
Y, bC and L are not involved in the reference to two distinct entities in the database.
However, in the SignPhon corpus of example sentences, both bC and L are observed
to function as a first person plural pronoun. (apart from V).
The number 4 is involved in all signs that have all fingers extended and an
adducted thumb (e.g., FOURTEEN, FORTY, QUARTER, TWENTY-FOUR). The occurrence
of a 4-hand is thus predicable from its meaning. Consequently, phonologically no
distinction is needed between 4- and 5-hands in SLN. They are both [all]-hands
specified for width as well. The 5-hand is the default interpretation of this feature
specification. The 5-hand is not frequently motivated by number. Although the 5hand can have a plurality interpretation (in the signs ROW and TO COUNT) it only
plays a role in two of the 176 signs with a 5-hand.
2.5.1.5

Manual alphabet

The following handshapes mainly occur as manual alphabet representations. The
signs that have one of the manual representations of letters as their handshape, often
corresponding to the first letter of an associated spoken word, are called initialized
signs (see Klima & Bellugi 1979, a.o.). They are illustrated in Appendix C. I give
examples of initialized signs in (2.58). In the right-hand column I propose their
formal representations. As I argued before, most manual letter representations are
analyzed as semantically motivated ‘allophones’. Moreover, if the semantic
motivation would be lost, for instance in future generations, the phonological
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representation together with the implementation rules in §2.4 predict what the
phonetic form will look like.
(2.58)

Initialized signs

Manual letter
B
(thumb in palm)
C
D
E
F
I
K
M
O
R
W
X

2.5.2

Initialized sign
BLUE (blauw)

Articulator features
[all]

COMPUTER (computer)
TUESDAY (dinsdag)
EUROPE (Europa)
FAMILY (familie)
ICONIC (iconisch)
CHALK (kalk)
MONDAY (maandag)
OCTOBER (oktober)
TO GUESS (raden)
WEDNESDAY
(woensdag)
EX154 (ex)

[all],[curve],[open]
[one]
[close]
[one],[close]
[one],[ulnar]
[one=>all]
[all=>one]
[all],[curve],[close]
[one=>all]
[one=>all],
[thumb:out]
[one],[curve]

‘Allophone’ of153:
B (without special
thumb position)
1
S
T
V

V

Motivated articulator features

In the previous section I approached the issue of motivated form-meaning relations
in the lexicon from the perspective of the symbolic function of the whole handshape,
following distinctions proposed in Boyes Braem (1981). In this section, I start from
the formational aspect, to see whether some phonological element in the sign
representation can induce a specific semantic interpretation. I illustrate the rate of
motivated features in the SignPhon database: i.e., the percentage of signs containing
a meaning aspect expressed by some form element against all signs containing that
formal element.
2.5.2.1
Selected fingers
As I indicated in §2.2, not all movements that are executed within the hand can be
represented as dynamic handshapes, that is, obeying the ‘one set of selected fingers
per movement unit’-constraint. My claim is that all changes in finger selection are
motivated (cf. Sandler (1989) who claims this for ASL). Often these signs are
remnants of fingerspelled loan forms. I do not intend to claim that signs like BLUE
(blauw) and POOR JOKE (flauw) are synchronically multimorphemic, but
diachronically they are sequences of meaning bearing handshapes. Examples of
153 It would be more adequate to call this column: ‘the default interpretation of the phonological

representation of the manually represented letter’.
154 Many Dutch words involving an ‘x’ are homonyms in SLN, for example: ‘ex-’, ‘sex’, ‘extra’.
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“morphologically complex” hand-internal movements are exhibited by the signs
BLUE and POOR JOKE . BLUE is a sequence of the manual letters B and L, POOR JOKE
is a sequence of the manual letters F and L. Both signs usually involve a rotation of
the wrist. Actually, their status as a loan sign can be deduced from the violation of
the one set of selected fingers per sign-constraint. As these signs violate the
constraint, they are expected to be unstable. Variants of the sign BLUE indeed
confirm this expectation.155 Two variants of the sign BLUE exhibit a plain opening
aperture change (the typical dynamic configuration feature), Variant 1 has all
fingers selected as in the initial B-handshape of BLUE. Variant 2 has one finger
selected as in the final L-handshape of BLUE. The third variant of the sign only
keeps the forearm rotation of the original sign, reducing the handshape change of B
to L to a static B-hand.
(2.59)

BLUE

violating form
variant 1
variant 2
variant 3

and its variants
‘handshapes’
B>1
CB-spr>5
bO>L
B

initial specification
[all]
[all], [close]
[one], [close]
[all]

movement
rotation
aperture
aperture
rotation

final specification
[one],[thumb]
[all], [open]
[one], [open]
[all]

2.5.2.2
[one]
One important function of the hand is the deictic function (pointing). The finger
most used for pointing is the index finger which is prominent in the 1-hand,
represented with the selected finger feature [one]. The 1-hand accounts for 13% of
all strong hands. For a substantial part these 1-hands are motivated by the deictic
function. I considered the 1-hand motivated if it had a clear pointing function or if it
was an object classifier. The 1-hand I considered motivated by its pointing function
if pointing was directed to a (motivated) location (e.g., to the side of the belly in
LIVER), or if pointing was directed in a clear direction (e.g., upward in GOD). Of all
signs with a strong 1-hand almost half were pointing signs. The object classifier 1hand was not so frequent. As an object classifier, it occurred in only 5% of the signs
with a 1-hand, It then referred either to a person (TO MEET) or to a long thin
(cylindrical) object (TO KNIT).
If the grasping of a thin object like a paper is represented, [closed], [one]-hands
are always realized as bCB”.
For semantic motivation of the position of the unselected fingers in [one] hands I
refer to §2.4.4.6.

155 I attested these variants in the recordings of a corpus of Onno Crasborn. The goal of this corpus was

to study joint positions in small and large signing (see Crasborn 2001). Thanks for using these data.

ARTICULATOR

151

2.5.2.3
[one=>all]
The SignPhon corpus contained 77 signs with [one=>all] shapes. Of these signs, 33
contained motivated [one=>all] shapes, 13 referred to the eyes, 7 referred to the legs
and 6 to ‘a couple’. In seven [one=>all] signs, the motivation was found in the
manually encoded letter ‘V’. I refer back to §2.5.1.5 for examples.
2.5.2.4
[all=>one]
The shapes with three extended fingers (M or 3) that are represented by a selected
finger specification [all=>one], only figure in a restricted set of (initialized) signs
(MAMA, MONDAY) and in number signs (3, 13 and 30, etc.)
2.5.2.5
[thumb:out]
Semantically motivated thumb position is exemplified by the difference between the
number signs FOUR and FIVE, and all other derived number signs (FOURTEEN,
FORTY). These signs both have all fingers selected and spread. In FOUR the thumb is
not spread for obvious semantic reasons: otherwise the handshape might be
interpreted as FIVE.
The non-predictable crossed position of the thumb in fingerspelled B is an
example of a motivated phonetic thumb position. It is used if the [all] hand
represents a manual letter B.
2.5.2.6
Aperture
Aperture changes typically consist of a change from an open to a closed position or
vice versa.156 There is an asymmetry between opening and closing aperture changes.
Closing is the default linear interpretation of a dynamic aperture specification
([open]-[close]).
Closing occurs almost twice as often as opening. Moreover, closing is neutral in
meaning in many cases (e.g., NICE, DAUGHTER, TO DO , DRY). Opening appears to be
motivated by throwing, expelling, opening up more often (e.g., SHOOTING A PELLET ,
WAKE UP , FLOWER) In dynamic closing contexts, the fist (S-hand) can contrast with
a closed-beak, as I indicated in §2.2.4.5. The closed-beak is the predicted form
based on the phonetic implementation of aperture (see §2.4.4.5). The fist we only
find in signs with the meaning aspect ‘grasp’ (e.g., ABORTION, TO UNDERSTAND , TO
ACCEPT, TO HELP , GREEDY, TO INTERVENE, TO GRASP/TO TAKE, TO MAKE A
RESERVATION). The final S-hand can thus be predicted from the meaning aspect. It is
accounted for by a Semantic Redundancy Rule: if the meaning aspect of grasping is
involved, closing [all]-hands end in a fist.
There is an interesting difference reinforcing this generalization. The sign TO
TAKE (Dutch: ‘nemen’) closes to a CB, whereas the sign TO GRAB (Dutch: ‘pakken’)
closes to S. The semantic difference between these signs may be that TO TAKE is
more abstract than TO GRAB, and does not necessarily imply grasping.
156 However there are signs that seem to allow a more complex aperture change. An example of such a

sign is the iconically motivated sign MOON. The outlining of the shape of a new moon would require three
positions on the skeleton, as it changes from close to open to close again.
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2.5.2.7
[curve]
All dynamic curving signs ( i.e., ‘clawing’ movement) are either iconically motivated
(e.g., PHOTOGRAPH, ARMED and PERFUME) or the curving can be explained as a
coarticulation effect. Signs with clawing movement are non-distinct from and can
vary with similar signs with static curved hands (e.g., EAGER, INTERESTING). The
static forms are represented by the feature [curve]. The clawing effect can be
analyzed as the accomplishment of the curved position in the final state of the sign.
2.5.2.8
[wide]
In the static handshapes a true contrast for abducted vs. adducted selected fingers is
only found in the set of [all] signs. The default interpretation of [all] is /adducted/. If
one of the meaning aspects of vast or large surface or the presence of multiple
referents is expressed, fingers are abducted. Examples are the [all] signs: OCEAN,
PARADISE, FIELD, SPREAD OUT, PLAIN, VAST, ROW. In the complex selected finger
sets, [one=>all] and [all=>one], a contrast in spreading is always iconically
motivated. If two separate entities are expressed the motivation of the two selected
fingers is reinforced by the spreading of these fingers. Examples are: TO SEE, TO
WALK, BILINGUAL.
The hand-internal movement involving the feature [wide] in the set of [one=>all]
signs, the so-called scissoring movement, is only attested as a motivated movement.
e.g., TO CUT WITH SCISSORS, TO DISTURB (to cut in on a conversation).
Hyperadduction or crossing of the selected fingers is only used in initialized
signs involving the fingerspelled R. Examples are the signs TO GUESS (raden) and
STRANGE (raar) For these cases /adducted/ is realized as /crossed/.
2.6

Distinctive SLN handshapes

In this final section I propose feature specifications for the set of KOMVA
handshapes based on the model in §2.2.4, and on the Phonetic Implementation Rules
and Semantic Prespecification in §2.4 and §2.5157. The handshapes that were
introduced in the KOMVA project as the set of SLN handshapes, which are
illustrated in the second column, are grouped by their selected finger specification.
In the fourth column I specify the selected finger features and the finger
configuration features [open], [close], [curve] and [wide]. Additional phonetic or
semantic aspects or contexts that differentiate the different phonetic KOMVA
handshapes within the group are also specified there. The shapes in italic are not
attested in the SignPhon database. These shapes presumably are highly infrequent.
All non-attested shapes involve complex heads (selected finger specifications) as
well as configuration features, which supports the idea that dependent specifications
co-occurring with complex heads is relatively marked. The relative markedness of
the handshapes is further reflected in the number of feature specifications in the
157 The KOMVA handshapes were reprinted with permission of the NSDSK.
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third column. The relatively unmarked shapes B, 1, 5 and S involve a simple
selected finger specification. The highly marked shapes either have a complex
selected finger specification (PI, V, H, I, L, W, Y), or a finger configuration feature
specified (V”, H”, C, CB, bOB, bCB, X, P, K). Other marked shapes have simple
specifications, but occur only as manual representations of letters and numbers (4,
R).
Remarkable is the relatively unmarked bCB”, the ‘money’-hand, which has a
complex finger configuration feature ([close] and [curve]). Notably, this handshape
is always used as a handling classifier, representing the grasping of thin (flat)
objects (like euro bills).
The full chart of KOMVA handshapes and their specifications in the present
model is given in (2.60). It may be helpful to copy this chart for easy reference
throughout the reading of this book.
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Representation of the Komva handshapes

Komva

Name

Articulator features + additional specifications

picture
1.

A

[thumb]

2.

S

[close] if static

AS

E

bloem

[close] + relative orientation (‘contact’) = [palm]

[close] + ‘tense’

[close] if static + object or handle classifier

[all] – shapes
3.

B1

[all]

øB

[all]

B

[all] + manual alphabet

B-null

[all] + lateral movement

B^
B^-null

4.

[all] + relative orientation
[all] + relative orientation (+lateral movement)

C1

[all] + relative orientation

OB

[all], [open]

ARTICULATOR

Q5

5.

6.

OB-spr

[all], [open], /spread/ if dynamic final

douche

[all], [open], /spread/ if dynamic final

CB

8.

9.

10.

[all], [close]

S

[all], [close] if dynamic

bloem

[all], [close] if dynamic

B^-null

[all], [curve] + lateral movement

C1
7.

[all], [open] if static

[all], [curve] + depicting

5

[all], [wide]

4

[all], [wide] + number protrusion

C-spr

[all], [curve], [wide]

5-claw

[all], [curve], [wide]

C

[all], [open], [curve] + manual alphabet

C-null

[all], [open], [curve] + lateral movement

O

[all], [close], [curve]

1

[one]

[one] – shapes
11.
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1^

[one] + relative orientation

D

[one] + manual alphabet

12.

I

[one], [ulnar]

13.

L

[one], [thumb:out]

14.

Y

[one], [ulnar], [thumb:out]

15.

‘5R’

[one], [u:r]

‘5M’

[one], [r:u]

‘5Rx’

[one], [r:u], [close]

‘5Mx’

[one], [u:r], [close]

16.

17.

18.

19.

X1

[one], [curve]

X2

[one], [curve]

bOB

[one], [open]

open-T

[one], [open]

Q

[one], [open]

bCB

T

[one], [close] + handle

[one], [close]

ARTICULATOR

F
bO

T-null
20.

bC

21.

bCB”

[one], [close] + manual alphabet
[one], [close] + orientation (‘contact’) = [tip], handle

[one], [close] + orientation (‘contact’)
[one], [open], [curve]

[one], [close], [curve] + handle

bO

[one], [close], [curve]

T-null

[one], [close], [curve]

[one=>all] – shapes
22.

U

[one:all]

N

[one:all]

U-null

23.

24.

[one:all] + lateral movement (not attested)

R

[one:all] + manual alphabet

Q2

[one:all], [open] (not attested)

bOB-2

[one:all], [open] (not attested)

douche2

[one:all], [open] (not attested)

bCB2

[one:all], [close]
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[one:all], [open], [curve] (not attested)

X2-null

[one:all], [open], [curve] + lateral movement, handle

bC2-spr

[one:all], [open], [curve], /spread/ (not attested)

W-claw

[one:all], [open], [curve], /spread/ (not attested)

26.

X2

[one:all], [curve] (not attested)

U-claw

[one:all], [curve] (not attested)

V-claw

[one:all], [curve], [wide]

27.

bO2

28.

V

[one:all], [close], [curve] (not attested)

[one:all], [wide] + manual alphabet, number protrusion, object
classifier

K

[one:all], [wide] + manual alphabet

P

[one:all], [wide] + manual alphabet

29.

PI

[one:all], [ulnar] (not attested)

30.

W

[one:all], [thumb], [wide] + manual alphabet, or number
protrusion

[all=>one] – shapes
31.

M

[all:one] + manual alphabet

3

[all:one], [wide] + number protrusion

3

Location

In this chapter I propose a set of location features for SLN. Other proposals for
location distinctions are discussed in §3.1. I develop a distinction between Major
Location and Setting that was first made by Sandler (1989). This distinction allows
me to relate the set of distinctive locations of SLN signs to path movements.158 In
§3.2 I propose, apart from this set of distinctive locations, a set of distinctive Setting
pairs as representations of (directions of) path movements. Path movements are thus
regarded as the dynamic part of the location component.
In §3.3 frequencies of locations are presented. A markedness schema of the
different location specifications is proposed on the basis of these data.
The reduced set of phonological locations that is proposed in §3.2 can only be
interpreted by taking into account the phonetic implementation factors laid out in
§3.4 and the semantic implementation factors discussed in §3.5. The precise settings
within the Major Location in the different signs are partly accounted for by Phonetic
Implementation Rules in §3.4. In these rules, reference is made to relative
orientation and one- or two-handedness of signs. In case a correlation exists between
a meaning component and a phonetic location that is determined by iconic or
metaphoric motivation, Phonetically Prespecified locations as well as Semantic
Implementation Rules are invoked.
3.1

Location distinctions in other proposals

Some existing proposals of location features seem to be based on phonetic
classifications only (Liddell & Johnson 1989, Brentari 1998). In these analyses in
principle every location on the head body or weak hand that is touched by the active
articulator can be labeled with a location feature (Perlmutter 1989). It is thus (often
tacitly) assumed, that physical contact counts as an indicator of a distinct location
value, giving rise to proposals for location feature sets that contain many (phonetic)
features.
I reject the idea of contact being the (only) indicator of distinctive locations. The
fact that the hand makes contact merely indicates a phonetic difference between
signs. Contact itself is not enough to argue for phonemic contrasts.159 In this
analysis, location features are established on the basis of lexical distinctivity.
158 Path movement is used here as a cover term for all non-local movements. I use the term local

movements for all unpredictable hand-internal movements or changes in orientation of the hand. (cf.
Sandler 1989).
159 Moreover, in SLN there are no underlying contrasts between contact and non-contact signs within the
same location (Van der Kooij 1997). Contrary to other models (e.g., Liddell & Johnson (1989), in the
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How do we establish lexical contrastivity in the location component of signs?
My working hypothesis is that Head, Trunk, Weak hand and Space are distinctive
locations, or rather areas. Within these areas I try to establish distinctions based on
both (near) minimal contrasts and on allophonic relations. There appear to be very
few pairs of signs within these major areas that differ in their location only, so the
minimal pair test is only of limited use. I therefore also allow near minimal pairs.160
As long as the type and direction of movement and the relative orientation is the
same in both signs, handshapes may be different. The use of near minimal pairs in
establishing distinctive locations is exemplified in (3.1).
(3.1)

Methodology of (near) minimal pairs:

Sign 1: SERIOUS
handshape: V
orientation:
palm faces
location
movement:
downward

Features
sel.fing.:
[one=>all]
rel. ori.:
[tips]

Sign 2: ANGRY
handshape: 1

settting:
[high]>[low]

movement:
downward

location Sign 1

orientation:
palm faces
location

is not the same as

Features
sel.fing.:
[one]
rel. ori.:
[tips]
settting:
[high]>[low]

location Sign 2

Even though the handshapes are not identical in this example, so that the signs do
not form a real minimal pair, I conclude that the location of SERIOUS is distinct from
the location of ANGRY.161
current model, contact (or proximity) is not a phonological feature. Rather, I regard contact as an optimal
realization of the (body-)location specification.
160 What justifies near minimal pairs? First, the database I used contained too few signs to find minimal
pairs. However, when I found minimal pairs elsewhere in the language (for instance on the dictionary
CD-ROMs) I did use those. Second, in correlations that were found between the handshapes (the number
of selected fingers) and location in chapter 3, handshape seems to depend on the location and not the
other way round. For instance, one of these correlations consisted of the fact that in signs on the head
relatively more handshapes with fewer than four selected fingers were found than in signs made in neutral
space. It thus seems fair not to require handshapes to be completely identical in both signs of the pair.
161 One of our consultants commented on this sign (ANGRY) that it was invented by parents of deaf
children, and that it is not commonly used.
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This methodology results in a set of location specifications, which can be either
simplex or complex. In the example above the location of ANGRY is simplex: the
center of the face. The location of SERIOUS can be analyzed as either simplex, in
case we take the whole head as one location (an option selected in for example
Stokoe’s notation), or we analyze the location of this sign as complex, i.e., as a
sequence of forehead and chin. We now have to decide whether we assume the
whole head as a distinct location in the representation of SERIOUS. If we do, the
generalization that the articulator moves within its distinctive location stays intact.
We may also choose an analysis in terms of a sequence of two locations, since
forehead and chin are otherwise needed as location features. If we try to avoid
overlapping phonological domains, the second analysis is more accurate. In the
second analysis a sequence of the location features forehead and chin is specified. In
§3.2.1 I will come back to this issue.
The second strategy to establish distinctive locations is the investigation of
allophonic relations. Correlations between some phonetic location features and other
phonetic aspects of the sign are captured in Phonetic Implementation Rules in §3.4. I
will show that the precise phonetic locations depend on the number of articulators
involved, and on the side of the articulator that establishes the contact.

3.1.1

Major distinctions and generalizations

In this section I give an overview of some major distinctions and generalizations on
the location component in the phonological literature. This literature is on ASL,
unless indicated otherwise. Battison (1978) argued for a division of the body into
four major areas; the head, the trunk, the arm and the weak hand. The reason for this
division was the observation that signs that contact the body twice tend to make both
contacts within the same major area. Another observation made by Battison is that
signs have no more than two major locations. The signs that refute these
generalizations were found to be compounds or remnants thereof. Following a
suggestion in Sandler (1989), these observations can be formulated in a morpheme
structure constraint as follows.
(3.2)

There is only one major location per mono-morphemic sign.

In the Hand Tier model of Sandler (1989), this constraint is represented as ‘place
harmony’: the specified place feature [F] is shared by all place nodes that are
associated to Location segments (L).
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‘place harmony’ in the Hand Tier model (Sandler 1989)

place

L
|
o

M

L
|
o

[F]
In SLN the tendency to specify one major location per morphologically simple sign
seems to hold as well. However, I find that instead of one major location per monomorphemic sign, the realm of this tendency is rather ‘distinctive locations’. For SLN
I find that not only double contact movements, but also continuous contact
movements are made within the distinctive locations.162 I therefore wish to take the
morpheme structure constraint in (3.2) one step further. In SLN we find no simple
signs that, for instance starts out with contact at the chin and then touch the nose, o.
Or signs that start out near the left eye and then go to the right ear. So, for SLN the
generalization holds that all simple (i.e. , unmotivated) movements take place within
one major location.163 The generalized version of the ‘double contact constraint’ can
thus be used as an argument for distinctive locations.
(3.4)

Movement stays within a distinctive location.

Sandler (1989) furthermore proposes to separate Major Location and Setting. In her
model Setting is used to make finer distinctions within one major area. Setting
features include three pairs of features concerning the distance to the location
(peripheral-distal), the height within the location (high-low), and the lateral side of
the major location (ipsi-contra). Moreover, there is a non-binary feature [contact]
subsumed under the setting node. So, in her model, a combination of Major
Location features and setting features establish the set of distinctive locations.
Setting in Sandler’s model is also used as a means to describe (the direction of) path
movement.164 In that case the setting specifications occur pairwise. In (3.5) the
setting specifications that Sandler distinguishes, are provided.

162 In Van der Kooij (1996) I argue that double contact and continuous contact only differ in their

prosodic structure (i.e., the association to the slots on a temporal axis). In double contact signs, the
features in the feature tree are associated to two pairs of slots (two movement units), and in continuous
contact signs the same features are associated to only one pair of slots (movement unit).
163 There are signs which were not included in the database that refute (3.1). For instance in the sign
PROVINCE, a C-hand first radially touches the chin, and then ulnary touches the chest. The order headchest is also found in ’I KNOW’. The index finger first touches the temple and then touches the trunk,
thereby reversing the expected subject-verb order (see the pictures in (5.44)).
164 Non-local movement is represented as an M(ovement) segment. The M-segment is used for position
and weight.
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Setting specifications (Sandler 1989)
-

ipsilateral: setting on the same side of the body as the articulating hand
contralateral: setting on the opposite side of the body as the articulating
hand
high: above the middle of the specified place (near the fingertip edge in
case the place is ‘hand’)
low: below the middle of the specified place (near the heel edge or base
in case the place is ‘hand’)
proximal: within a few inches of the place
distal: a comfortable arm’s length from the place
contact: touching specified location by articulating hand(s)

I maintain the definitions of ‘high’, ‘low’. ‘Ipsi’ and ‘contra’ settings I define with
respect to the center of the specified distinctive location. Maintaining the definitions
of ‘proximal’ and ‘distal’, I choose to replace these setting labels by ‘near’ and ‘far’
because the terms ‘proximal’ and ‘distal’ may be confusing (see §3.2.2.6). In
anatomy these terms are used to refer to joints that are closer to or more remote from
the trunk. The set of distinctive setting pairs I use is: ipsilateral-contralateral, highlow, and near-distal.
In my proposal in §3.2 I take over the division in Location and Setting, but I
suggest a clear division of tasks between them. Location features are used to make
underlying contrasts of distinctive areas on the head, body and arm and hand.
Contrary to Sandler, therefore, setting is not used to make finer location distinctions.
Setting is used to represent (non-local) movement within those distinctive areas.
Consequently, Setting typically comes in pairs. Path movements are thus regarded as
the dynamic part of location component. The interpretation of the setting pairs
representing the path movements is contingent on the distinctive location they
depend on.
The observation that the size of path movements seems to correlate with the
major location was made in Battison (1978). For instance, a linear horizontal
movement on the chest is larger than a linear horizontal movement on the chin and a
circular movement on the weak hand has similar size as a circular movement on the
cheek. A formal link between location and movement is developed in Uyechi
(1996). She developed a model in which the size of the lexical movement is relative
165
to (the size of) the location. In the representation I propose here, this correlation is
formally accounted for by a head-dependent structure (cf. Van der Hulst 1993).
Setting is dependent on Location, thus expressing the observation that the size of
path movements correlates with their location. If there were no formal account of
(the size of) path movement in relation to location, we would need specifications for
sizes of all movement. In the representation proposed here, the same setting pair (for
165

More specifically, the Hand Prism moving along one of the planes in Local Signing Space is related
to the locations in Global Signing Space. The objects that are called Path movements in this thesis are
transitions in Local Singing Space in Uyechi’s model.
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instance ipsi-contra) in dependent position will result in a larger path movement on
the chest (LATE) than for instance on the chin (MOTHER).
(3.6)

Partial representation of the signs MOTHER and LATE

MOTHER

LATE

Setting
Location
|
/chin/

[ipsi] [contra]

Setting
Location
|
/chest/

[ipsi] [contra]

As I argued in §3.2.1, in my proposal contact is the optimal realization of a specified
location, and it is not a phonological specification. Except for contact, I adopt
Sandler’s setting specifications (with the above modifications). However, in my
analysis these setting specifications only occur pairwise, thus representing path
movements. Moreover, I adopt an unmarked order within each setting pair (see
§3.5.3).
3.1.2

Lexically specified and non-specified locations

Phonetically, signs can be located on the head or body, the arm and weak hand, or in
the so-called ‘neutral space’. Stokoe (1960) notes that ‘neutral space’ or ‘zero’
location is used whenever no reference to any specific body part is required in the
description of the motion of the articulator. Not only do we need criteria for
deciding whether a location in one of these areas is phonemic. I argue, following
others, that we should also consider sources of location specifications other than the
lexicon. Although all signs must have a phonetic location, I agree with Stokoe
(1960) that not all signs need a location feature in their lexical specification; these
signs are underspecified for location. I will, however, argue that not all signs in
neutral space are underspecified for location. Signs that markedly refer to some
virtual plane in space are specified for that plane in their phonological
representation.
An important argument for leaving neutral space phonologically unspecified is
that in assimilation in compounding we find no assimilation toward neutral space.
Although no data are available for SLN, assimilation in ASL compounds consisting
of a sign in neutral space followed or preceded by a ‘body related’ sign, always
goes in the direction of the specified body related location (Chris Miller personal
communication, 2000).
I will consider here two sources for phonetic location specification that are not
lexical. The first is analogous location specification and the second is a
morphosyntactically-determined location. Analogous locations are those locations
that directly represent themselves. The set of signs that make use of analogue
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locations include PAIN, OPERATION, TATTOO and BLOOD. They are further illustrated
in §3.5.
If we look at predicate signs in SLN that take spatial inflections or other
morphologically determined modifications (Klima & Bellugi 1979, Bos 1993, Meir
1993, a.o.), a clear phonological generalization can be made. Signs with
morphosyntactically determined phonetic locations are typically located in ‘neutral
space’.166 This is another argument for the lexical underspecification of neutral
space. By using lexical underspecification, a formal explanation is provided for the
fact that neutral space signs are susceptible to spatial modifications (or, in other
words, for syntactically or pragmatically motivated location or setting specifications
at a phonetic level) more than, for instance, body-related signs.167 Agreeing verbs
differ from other unspecified signs in that they have information specified with
respect to their argument structure. In the surface form of the signs these arguments
are associated to phonetic locations.168 These signs are bound morphemes only in
the sense that they need a surface/phonetic location, but not necessarily an
underlying location specification.
Another reason for underspecifying neutral space is its unmarked status as
determined by frequency. In particular, neutral space is the most frequent phonetic
location type by far (see §3.3).
Sandler (1989) asserts that any free morpheme must minimally have values for
location and hand configuration. Underlyingly, however, some morphemes are
listed in the lexicon without full specification (Sandler 1989:28). The morphemes
Sandler seems to refer to here are agreeing verbs (only). In the current analysis, not
only agreeing verbs but also the signs that are made in neutral space that do not
need reference to some virtual plane, are unspecified for location. These signs
comply with Stokoes’ criterion for neutral space specification. When the articulator
is in a neutral, unmarked position in front of the signer’s body and this position is
the "natural" or comfortable place to hold and move the articulator the signs
receives a neutral space specification. In the current model, the default interpretation
of a non-specified location is this comfortable place to hold and move the
articulator.
3.1.3

Location features proposed in other models

In §3.1.1 I introduced the distinction between (Major) location and setting. The way
I proposed to use the term location, expressing underlying contrasts only, makes it
166 It is not the case that all verbs made in neutral space take spatial modifications. Next to semantic

structure, phonological restrictions on for instance the shape of the movement also play a role (for
instance, the circling sign in neutral space TO SWIM does not modify spatially).
167

We may, however, want to lexically constrain the underspecified location of the sign syntactically or
semantically. For instance, the first location of a verbal sign must be associated to the subject or the agent
and the second location must be associated to the object or the goal.
168 For instance, the first setting in the agreeing verb sign TO GIVE is associated to the source, the second
setting is associated to the goal and object of the verb. In a backward verb (for instance TO ACCEPT ) the
second setting is the goal, but the subject.
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hard to compare the current proposal to other models, as it is not always clear how
earlier researchers attained their proposed set of features. In this section I will try to
compare different proposals in terms of their distinctive location features by listing
the major distinctions they account for, and by discussing the additional devices
various models use to describe specific (distinctive) locations.
Stokoe (1960) analyzed minimal pairs of ASL signs and proposed a set of
location specifications, specifying the ‘position of the hand in space’. This set is
based on a phonemic analysis of ASL and contains 10 distinctions. Stokoe regarded
the position of the hand to be determined not only by contact of the articulator with
the body, but also by a movement in the direction of a particular part of the
body.169
(3.7)

Stokoe’s location specifications

- the area in front of the signer’s body
- the head region
- the forehead (from the brow to the top of the head)
- the mid-face (including the nose and eyes)
- the lower face (from the mouth to the chin)
- the side of the face (including the ear)
- the neck
- the trunk (from shoulders to hips)
- the upper arm
- the forearm and elbow
- the palm side of the weak hand or wrist
- the backside of the weak hand or wrist
Kegl & Wilbur (1976) were the first to use binary features to describe the major
body areas. They provide no explicit motivation or evidence for the division into
these five major areas.
(3.8)

Location specifications of Kegl & Wilbur (1976)

[head]
[trunk]
[hand]

HEAD
+
-

NECK
+
+
-

TRUNK
+
-

HAND
+

ARM
-

Other features are proposed to subdivide these major areas. Since these features are
also binary, a large set of potentially distinctive locations is predicted.

169 This view on the relation between the hand configuration and the location is formalized in chapter 5

by the proposal of relative orientation, which is defined as the part of the hand that points in the direction
of a specified location.
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As we have seen in §3.2.1, Battison (1978) argued for a division of the body into
four major areas; the head, the trunk, the arm and the weak hand. These major
locations allow him to express a generalization on the maximum number of
locations per mono-morphemic sign. Signs of ASL have two major locations at
most, and the order in which these major locations occur is restricted. Battison
based these generalizations on Stokoe’s list of distinctive locations.
The distinction between major location and further subdivisions thereof
(settings) is taken up by Sandler (1989). Compared to Battison, Sandler
distinguishes two more major areas; the neck and the shoulders. Setting further
specifies minor distinctions within these major areas.
Brentari (1990) puts forward a phonetic view, and offers a list of 15 distinctive
locations in the vertical dimension. Two horizontal ([+contra]) and two parallel
([+distal]) features can in principle be combined with these vertical features,
resulting in 60 potentially distinctive locations. In Brentari (1998) the system is
made symmetrical resulting in 32 distinctive locations in the vertical dimension.
Liddell & Johnson (1985) have the most location distinctions. All 18 body
locations can be specified for side (ipsi and contra-lateral) and for height (top and
bottom) of the location. This results in 72 potential body locations, 54 of which are
actually used in ASL. If we add the 38 weak hand locations to these 54 location
specifications, we end up with 92 contrastive locations.
In (3.9) I give an overview of location specifications proposed in other models,
all based on ASL. In the last column, upper case locations come from Brentari
(1990). The lower case locations are proposed in Brentari (1998) alongside the
upper case locations.
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(3.9)
Battison
(1978)
HEAD

CHAPTER

Overview of location specifications of ASL
Sandler
(1989)
HEAD

Stokoe
(1960)
HEAD

Brentari
(1990,1998)
HEAD

FOREHEAD

FOREHEAD

MIDFACE

EYE
NOSE
(upper lip)
CHEEK

SIDE OF FACE

LOWER FACE

TRUNK

ARM

WEAK
HAND
4

3

NECK
SHOULDER
TRUNK

ARM

WEAK
HAND
6

NECK
TRUNK

UPPERARM

W.H:PALM
W.H.BACK
10

MOUTH
CHIN
(under chin)
NECK
(shoulder)
TRUNK
(clavicle)
(torso-mid)
(torso-bottom)
(waist)
HIP
UPPER ARM
ELBOW
(elbow front)
(elbow back)
FOREARM
(forearm front)
(forearm back)
(forearm ulnar)
WRIST (w. back)
(wrist front)
WEAK HAND
(8 w.h. locations)
15 (32)

Liddell & Johnson
(1989)
TOP OF HEAD
BACK OF HEAD
FOREHEAD
SIDE OF
FOREHEAD
NOSE
CHEEK
EAR
JAW
LIP
CHIN
NECK
SHOULDER
STERNUM
CHEST
TRUNK
ABDOMEN
LEG
UPPER ARM

FOREARM

WEAK HAND
(38 w.h. locations)
82

In §3.2.2.6 I propose a set of locations features for SLN that is quite similar to
Stokoe’s. This set of 8 location features expresses all underlying contrasts in SLN.
Although Sandler has only 6 major locations, potential distinctive locations result
from combining these 6 with the number of setting distinctions, in principle leading
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to 78 distinctive locations.170 In my proposal no further specifications in terms of
finer settings are needed at the phonological level. Setting specifications are used to
represent the direction of path movements that are related to the distinctive location
specifications. Setting specifications are structurally dependent on the location
specification. More specific distinctions within the proposed locations can be either
predicted from other features of the sign (the number of hands and the relative
orientation) or from semantic motivation of a specific phonetic location that falls
within the range of the phonological location.
3.1.4

Perceptual center and the distribution of locations

From various studies on the perception of signs, one can conclude that the location
distinctions are more easily identifiable than for instance the shape of the articulator
or the movement and orientation. This is confirmed in both first and second
language learners of ASL (Hamilton 1986 and Crittenden 1974, respectively). For
instance in the order of acquisition of the different aspects of the sign, location is
clearly the first aspect that is used accurately by children acquiring ASL (Siedlecki
& Bonvillian 1993).
In a study on the perception of signs, Siple (1978) argues that sign formation is
constrained by features of the visual system. However, the model of visual acuity
she assumes (Mandelbaum & Sloan 1947), measures acuity over static and
meaningless objects.
Siple observed that visual attention in signing is concentrated in a specific area
of the body, the point of focus or the perceptual center, located on the lower part of
the face.171 Based on this observation of a perceptual center in signing, the visual
acuity model is transformed into four acuity zones, of 100%, 100-50%, 50-10% and
less than 10%, illustrated in (3.10). Visual attention is concentrated in the inner
circle.

170 The number 78 results from adding the 6 Major locations to the 6 x 2 (ipsi-contra) x 2 (high–low) x 3

(proximal, distal, contact) = 72 potential settings within these major locations.
171

In a study on the perception of gestures in spoken language, Gullberg & Holmqvist (1999) also find
that most time in a conversation visual attention is dedicated to the face, i.e., only 1.6% of the time
speakers fixate on other things than the speaker’s face.

170
(3.10)
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Visual acuity zones (cf. Siple 1978)

10-50%

50-100%

100%

less than10%
Based on the observation of the point of focus she predicts to find more detailed
information (i.e. , more distinct handshapes, orientations and distinct locations) on
or near the perceptual center and more redundant information in the peripheries.
This expectation is confirmed in ASL. Lexical distribution data of SLN confirm the
hypothesis that the neck area (upper chest, lower head) is the perceptual center
where we expect most signs to be located. Of the Major Location areas, the areas
near the perceptual center appear to be most frequent.172 An overview of the
SignPhon data show that in neutral space locations that are ‘higher’ (roughly
shoulder height) are more frequent than ‘lower’ spatial locations (in front of the
belly). Locations lower on the head are more frequent than locations higher on the
head. Locations higher up on the trunk are more frequent than locations lower on the
trunk.
A question that is not addressed by Siple is why the perceptual center is or
should be located near the lower face. She does mention the fact that signers tend to
scan the face for grammatical information. But there may be a ‘lexical-semantic’
reason as well for the site of the perceptual center. The face is an area containing
most meaning bearing locations or landmarks, such as the eyes, the ears, the mouth,
etc. (see §3.5, cf. Battison 1978). It may therefore be argued that the actual location
of the perceptual center itself is landmark-driven. Containing more (lexicalsemantic) information than other major locations, the face is a good place to focus
visual attention for a sign perceiver.
3.1.5

Displacement: the distinctive load of location

There are phenomena, both historical and synchronical, that can be compared to
vowel reduction to ‘schwa’ in spoken language (see, for example, Van Oostendorp
1995 for an analysis of schwa in Dutch). These reduction phenomena seem to
172

Based on a review of the 1055 signs that were encoded in the SignPhon database in 1997.

LOCATION

171

indicate that the distinguishing function of location component in the lexicon may
be less important than that of, for instance, hand configuration.
Displacement is the term used by Frishberg (1975) in her article on historical
change in ASL to describe the changes in the location aspect. Historically, on the
face the articulator tends to move from the center to the perimeter. On the body the
articulator tends to move more towards the plane of bilateral symmetry (the central
vertical line) and upward toward the neck. Stokoe (1960) describes classical and
more informal (or newer) versions of the ASL signs TO SEE and TO KNOW, both
shifting from a specification on the head (eyes and temple) toward neutral space.
Stokoe relates this tendency to the frequent use of these signs and the fact that they
are sufficiently distinct in hand configuration and movement from other signs to
tolerate less precision in location.
A synchronic phenomenon concerning variation in the location of the sign that is
related to register and style is described by Liddell & Johnson (1989). They noted
that signs that are typically made at the side of the forehead or temple (e.g., TO
KNOW) have variants that are produced at locations that are lower than the forehead
or temple. They state that in casual signing these signs can be produced at the cheek,
the jaw and even in the area immediately in front of the ipsilateral side of the neck.
This raises the question whether location has categorical status in the same way as
for instance handshape has, and what the phonetic space of some phonological
location specifications is.
Another observation is that signers seem to be able to identify signs in a
whispering mode (for a discussion on register and phonological form see Crasborn
2001), where virtually all lexical location information seems to be distorted or lost.
However, the relative position within the smaller signing space in the whispering
mode provides an impression of what the location of the original sign was.
A question associated with phonetic implementation is what the phonetic space
is that is associated to a specific (distinctive) location. In §3.4 I will describe some
preliminary findings on the phonetic space in SLN. The phenomena above seem to
imply that phonetic spaces associated to some phonological specification may seem
huge, but the judgment of signers on displacement of signs implies that there are
clear limits.
3.2

A proposal for phonological location distinctions in SLN

In most previous analyses of the location parameter, some of which were discussed
in §3.1, distinctions that were proposed were phonetic, as any location that was
touched by the articulator was apt for a phonological label. To establish the
phonological status of a ‘phonetic’ location I will follow the same procedure as in
the previous chapter. Only if the location feature provides a lexical contrast and if it
is not determined by some phonetic or semantic implementation rule is it granted
phonological status. Two ‘phonetic’ locations that are in complementary distribution
are united into one phonological category. Phonetic implementation rules are
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proposed to account for the position of the articulator within the specified location.
A further reduction of the set of distinctive location features is argued for by
referring to semantic motivation of location values.
Locations on the head and body in particular are shown to be associated with
specific meaning aspects. Battison (1978) coined these locations ‘landmarks’,
prominent elements of the face or body associated to specific functions (e.g., the
eyes for seeing, ears for hearing and hanging jewelry, the mouth for speaking,
eating, blowing, licking and kissing among other things). Semantic Prespecification,
previewed in Chapter 1, accounts for these semantically motivated locations that are
not generated by the Phonetic Implementation rules.
Together with this ‘phonemic’ approach, I exploit the distinction between Major
Location and Setting in a somewhat different way. Major Locations are replaced by
distinctive locations in my proposal. Simple movement takes place within one
distinctive location. Setting features are used to represent these simple movements.
Thus, the finer setting distinctions within the location can only be made as a
function of the representation of the movement. Deviating iconically motivated
locations are lexically prespecified (for instance, in the representation of the sign
SOLDIER, see §3.5.2). I discuss the distinctions made in the literature and the location
features that I propose per major area; head, chest, arm, weak hand and neutral
space.
3.2.1

Head and neck

In the notation system of Stokoe (1960), only six distinctions are made above the
shoulder. These are given in (3.11).
(3.11)
-

Stokoe’s head and neck distinctions
whole head or face
upper face, from the brow to the top of head
mid-face region, including the eyes and the nose
lower face, including the mouth and the chin
side of face, cheek, ear
neck

Next to the Stokean six distinctions on the head, Brentari (1990) distinguishes nose
and eyes in the mid face area. The distinctive features in the vertical dimension are
face, forehead, eye, nose, cheek, mouth, chin, neck. The horizontal ([+distal]) and
parallel ([+contra]) features can in principle be combined with these vertical features
resulting in 8x2x2=32 possible distinctive locations on the head. Liddell & Johnson
(1989) list 25 location distinctions on the head. As they state that the diacritic
symbols for side (ipsilateral and contralateral) and for height (top and bottom) may
be added, they allow for 12x2x2=48 distinctive locations in principle.
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Stokoe notes that an examination of some pairs of similar signs for minimal
contrasts reveals that some of these contrasts are not distinctly different but occur in
complementary distribution. He illustrates this point with a pair of ASL signs in the
mid-face region: MOUSE (index finger brushing the tip of the nose) vs. the same
handshape with an outward movement in the same location in the sign TO SEE. In the
latter sign, "the signer and the viewer tend to think of the place as the signer's eyes.
However, no significant difference attaches to a contrast between nose and eyes,
these can be analyzed as allochers (i.e., allophones) of one tab chereme (i.e.,
location feature), mid-face" (1960:41).
For SLN the same complementary distribution seems to hold in the mid-face
region. Signs that can be associated to the eyes usually have a 1- or V-handshape
and always have a simple inward or outward path movement. Signs made on the
nose can also have a vertical path movement (SKILLED), a rotating movement (TO
TRY, PIG), and various handshapes. For example, B occurs in FEEDBACK, L in NOSY,
U in TO TRY , C in PIG, bent V in CURIOUS, X in WHORE and static and dynamic-1
(closing baby-beak) in CONCEITED and SORRY. I therefore propose one mid-face
feature, [head:high =>mid]. The distinctions within this area are made on the basis
of association with the landmarks that are contained in it, namely the eyes and nose.
The lower face is covered by the feature [head:mid=>high] and involves all signs
made on or near the mouth and the chin. As I could not find sign pairs with the same
types of movement on different spots in this area, I concluded that there are no
distinctive locations within this area. The signs that are associated with the different
functions of the mouth are typically located on or near the mouth (see §3.5),
whereas the chin is neutral in meaning.173
On the upper head there are signs made in the center of the forehead and signs
made on or near the temple. The question whether these are distinctive locations is
solved in the following manner. Although there are clearly fixed locations within the
phonetic space of the upper head location, I claim that these are predictable, both on
semantic and on phonetic grounds. More specifically, there is a complementary
distribution of certain movement types. Horizontal movement (represented by the
contra-ipsi setting pair) occurs over the whole forehead, not on the temple (e.g., ILL).
Rotating movement occurs on the temple (TO KNOW) and not on the center of the
forehead. How the distribution of upper head locations is determined by semantics is
discussed in §3.5.1.6. All signs that are made on or near the temple, the side of the
upper head have to do with mental activity or status. Since, as we will see, a
Semantic Implementation Rule accounts for this connection, we can collapse the
center and the lateral upper face area into one feature, [head: high].
The side of the face is distinctive and contains the area from the ear to the side of
the nose and vertically from the side of the eyes to the side of the chin. Although the
cheek is not the most frequent location on the head (the temple is), it is the only
head location that is typically not motivated. It is represented by the feature
[head:mid]
173 In line with Frishberg’s historical changes on the head, many signs on or near the mouth can also be

made on the chin (e.g. TO SAY cf. Crasborn 1997).
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In §3.1 the question was raised is whether we need the whole head as a
distinctive feature. Although I concluded there that an analysis that has no
overlapping categories would be preferable, the distribution of movements in the
face area suggests otherwise. Not only do we find double contact signs on the face
such as SERIOUS, we also find other movement types in front of the face. In SERIOUS
the articulator in this sign contacts the face twice, first on the forehead, then on the
chin. A lateral movement in front of the face is found in the sign CONFUSING . The
sign BLANK-FACE has a downward movement in front of the face, and circular
movement in front of the face in BLACK. A closing hand-internal movement in front
of the face we find in the sign TO BE ASHAMED. I thus conclude that the whole face is
needed as a separate distinctive location (cf. Stokoe 1960).
Summarizing, for SLN we need the following phonological distinctions on the
head.
(3.12)

Location distinctions on the head
1

3

2

3

4

The different areas on the head are represented as follows:
The whole head
[head]
The upper part of the head (1)
[head: high]
The center of the face(2)
[head: mid => high]
The side of the face (3)
[head: high => mid]
The lower part of the face (4)
[head: mid]
Both the marked status of the center of the head, and the unmarked status of the
upper part and the side of the head is expressed in the relative complexity of features
that are proposed to represent these areas on the head. Both the lower part of the
face and the upper part of the head are represented with only one simple feature
value. The side of the head is the only part of the head that is typically not
semantically motivated. Arguably, it is semantically less marked and it may
therefore be an expected target of reduction processes, both synchronically and
diachronically (see §3.1.5).
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The neck is needed as a separate feature, as it occurs in 29 signs in SignPhon,
with different handshapes (1, B, closing 1, V and A among others) and with
different movement types; horizontal and vertical path movements, rotating
movement and hand-internal movement
‘Under the chin’ is not a separate specification because the signs that are made
under the chin, such as OLD, FED UP/BORED, YOUNG, GOAT, ENOUGH all have an
upward or downward movement. These signs are specified [head: mid]. If the
setting pair high-low is specified, [head: mid] is interpreted as ‘under the chin’.
Evidence for this analysis we find in the derived sign YOUNGEST, which consists of
the sign for YOUNG followed by level-marcation low on the vertical ‘grow’ line in
front of the body. In the citation form, the sign YOUNG is made by an upward stroke
under the chin. The derived form YOUNGEST is made by a simple tap on the chin.
3.2.2

Trunk

Stokoe (1960) proposed that no phonological distinctions are made on the trunk. The
ASL signs that use the extreme upper (ANGEL, RESPONSIBILITY) and lower (RUSSIA)
limits of the trunk are claimed to carry their contrast in the hand configuration and
movement only. This is because the handshapes in question contrast elsewhere,
while no minimal pairs are found in these locations.
In Brentari (1990), a three-way distinction in the vertical dimension is assumed;
trunk, shoulders and hips. In Brentari (1998), 8 vertical locations in the body area
are distinguished: the neck, the shoulder, the clavicle, top of the torso, torso-mid and
torso-bottom, the waist and the hip. Combined with the distinctions in the horizontal
and parallel dimension, these vertical distinctions result in 3x2x2=12 and 8x2x2=32
potentially distinctive locations on the trunk, respectively.
Following Stokoe, I propose that there are no phonological contrasts on the
trunk. There is only one phonological specification: [trunk]. The actual realization
of a location on the trunk can be predicted by the number of hands specified, and of
the relative orientation of the strong hand (see §3.4.3). Furthermore the use of
extreme limits will be shown to be determined by semantics (see §3.5.2).
3.2.3

Weak hand

Stokoe (1960) does not give any specific locations on the weak hand, but he does
indicate which of the handshapes can figure as location (TAB); A, B, H, I, K, L,
V.174
In Brentari (1998), the location on the weak hand is determined by the 8 possible
‘part of the hand’-features that also describe the orientation relation between the
articulator and a plane of articulation. These part of the hand features are:

174 Battison (1978) proposes a smaller set, and as we have seen, the set of possible Weak Hand

specifications in SLN is smaller still.

176

CHAPTER

(3.13)

3

Weak hand specifications (Brentari 1998)

Part of hand:
palm
finger fronts
back (=dorsal side) of palm
back (=dorsal side) of fingers
radial side of selected fingers
ulnar side of selected fingers
tip of selected fingers or thumb
heel of the hand

ASL example:
LEARN
DISMISS
TOUCH
EASY
WOOD
TICKET
TOP
CHEESE

These parts of the hand, in combination with the set of handshapes Brentari assumes
as weak hand (i.e., B, A, S, C, O, 1 and 5) results in a set of 56 possible distinctive
locations on the weak hand as location.
The weak hand distinctions I assume here are limited to three: palm, dorsal and
radial. I do not assume a limited set of possible weak hand handshapes. The reason
for this is that we can have marked handshapes in the weak hand if the weak hand
handshape is the same as the handshape of the strong hand. The representation of the
weak hand in unbalanced signs is discussed in detail in Chapter 5.
However, given a weak hand handshape, it is not always predictable what the
exact location on the weak hand is. There are some minimal pairs to illustrate the
need for ‘side of the weak hand’ specifications. These pairs include APPLAUSE175 vs.
GAY and FORTUNE-TELLER/PALMIST vs. TO FEEL (tactile), the active articulator
touching the palm side of the weak hand in the former signs and the dorsal side in
the latter signs. A sign that is minimally distinct from these signs and that illustrates
the need for a feature for the radial side is TO PRETEND . The frequency distribution
of these ‘side of the weak hand’ distinctions in SignPhon (in §3.3) clearly indicates
that palm side is the unmarked value, especially when the weak hand handshape is a
B. The palm side of the (B-) hand is typically associated to the part of the referent
that is touched, contacted or handled by the articulator (e.g., the side of a book or
document that contains the letters and ‘contacts’ the eyes in TO READ or TO WRITE).
I propose to represent this tripartite distinction of weak hand parts by the two
features [narrow], [broad], and a further specification thereof, [reverse]. [narrow]
refers to the radial side of the hand. [broad] on its own refers to the palm side of the
hand. When it is further specified by [reverse] it is interpreted as the dorsal part of
the hand. The distribution of the side of the weak hand over the signs stored in
SignPhon is as follows:

175 I realize that this sign may be considered problematic because it is semantically motivated.
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Weak hand specifications
[broad]
[narrow]
[broad:reverse]

palm side
radial side
dorsal side

58 %
30 %
12 %

Some signs – like TO NEED and TO USE – can be made on either the palm or the
dorsal side of the hand, showing that the distinction between [broad] and
[broad:reverse] can be neutralized. There was one sign with a B-base hand in the
database, TO DIVIDE (UP), that had 3 variants on all 3 possible sides of the weak
hand: on the palm, dorsal and radial side.
There were two signs in which the side of the weak hand was neither dorsal, nor
radial or palm, but related to the fingertips. In one of these signs, ON-THE-OTHERSIDE, both the active articulator and the passive articulator were indexical signs. The
side of the weak hand was the tip of the selected index finger. The other sign was
FINGER-TIPS, in which the exceptional weak hand side is clearly iconically
motivated. A sign not contained in the database that needs reference to the ulnar side
of the passive articulator is RULER.
3.2.4

Arm

The arm needs to be assumed as a distinctive location, but no finer distinctions are
needed within it. In SLN there are very few signs that are made on the arm. The
forearm is used as the location for five signs in SignPhon (e.g., COMPUTER, LONG
SLEEVES). The upper arm is used in two signs only (SHORT SLEEVES/ T-SHIRT and
DRUGS). The upper arm signs are all iconically motivated. The elbow is reserved for
the sign meaning MEAN, FALSE. In SignPhon there were several signs made on the
arm that I analyzed as having a contextually determined variable location. Examples
are TO APPLY OINTMENT, PAIN, OPERATION, LUMPS, TATTOO (see §3.5).
3.2.5

Neutral Space

Except for the horizontal plane, there are no semantically unmotivated (i.e.,
phonological) distinctions in neutral space, as I argued in §3.2.1.1. This implies that
locations in neutral space with respect to which the hand can move are either
determined by a (virtual or present) referent or locus, by the use of so called ‘time
lines’ (Schermer & Koolhof 1990) or by phonetics, i.e., factors of articulation and/or
perception.176 Hypotheses on the influence of perception and articulation in the
phonetic implementation of spatial signs are formulated in §3.4.
Based on a survey of the different motion types in SLN, I want to argue that we
do need some further subdivision of neutral space, i.e., the horizontal plane(s). On
176 A more detailed analysis of localization of arguments of agreeing verbs and locative verbs and the

inflection of verbal and adjectival signs is beyond the scope of this thesis.

178

CHAPTER

3

the body we find signs with brushing, touching and continuous contact. These types
of movements can also be acknowledged in neutral space if we assume the
existence of (virtual) horizontal planes. These planes are supposedly presupposed
by signers, and are used as ground plane(s) for locating arguments of the verb
(Liddell 1995). The horizontal plane, roughly at chest height, is the default plane. I
want to argue that this plane is also active in the lexicon. I will illustrate the plane
by pairs of SLN signs that share motion type, as well as hand configuration, and
relative orientation specification.177 The sign in the first column has a body
location; the signs in the second column have the horizontal plane as their specified
location.
(3.15)

‘Contacting’ signs on the body and on the horizontal plane
Type of contacting movement
end contact
continuous contact
double contact

body location

horizontal plane

CIRCUS

CENTER

HUNGRY

ROOM

POLAND

NEXT

CIRCUS

HUNGRY

CENTER

ROOM

177 I regard contact to be the optimal realization of a specified location (see §5.1.3.3). I assume that

virtual planes fall within the scope of this analysis.
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POLAND

NEXT

The assumption that the horizontal plane is one of the distinctive locations at a
lexical level can account for the formational similarity of these pairs of signs. The
signs located in space receive the same representation as the signs that have contact
with physical locations, differing in location specification only.178 A specified
location can thus be either a body location or the horizontal plane. All other spatial
locations are filled in by morphosyntax and pragmatics.
3.2.6

Distinctive location features

To conclude §3.2, I give an overview of the location features that I proposed to
describe the lexical distinctions of SLN.

178 In NEXT I assume that the virtual time line in front of the signer (cf. Schermer et al.1991) is the place

of articulation.
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Distinctive location features

Location
Neutral space
Head

Neck
Trunk
Arm
Weak hand

Distinctive feature
[plane]
[high]
[mid]
+ combination
[neck]
[trunk]
[arm]
[broad]
[narrow]
[broad:reverse]

Distinctive setting pair
near - far
ipsi - contra
high - low

near - far
ulnar - radial
proximal - distal

The major location areas are in the left-hand column. The middle column contains
the distinctive location features of SLN. In the right-hand column I propose the
setting pairs (path movements) that can be specified for the different distinctive
locations. These setting specifications are located in the dependent position of the
place node.
3.3

Phonetic locations in SignPhon

In this section, the frequencies of different locations in the SignPhon database are
presented. I provide an overview of the distribution of different locations at different
levels of detail. In the overview, SignPhon codes are grouped into the distinctive set
of location categories that were proposed in the previous section.
In §3.3.2 I discuss some practical problems I encountered when establishing an
overview of major location per sign. A comparison of major locations frequencies in
ASL and LSF is provided in §3.3.3. The distribution of finer distinctions within the
major areas is the subject of §3.3.4. Frequency of occurrence in the database is taken
as an indication of markedness of the different Locations and Setting values. A
general markedness schema is proposed on the basis of these data in §3.3.5.
3.3.1

Location types and major location per sign

Markedness of locations is illustrated both between and within major groups of
locations. I make use of two fields in the database here, location type and the
(phonetic) location of the strong hand. The survey of phonetic locations is based on
3080 sign entries in SignPhon. However, the frequency distribution is based on the
total number of occurrences of different location codes. The way the location
information was stored in the SignPhon database makes a reliable calculation of the
distribution of locations per sign impossible. The movement of the hand was coded
as two stages and each stage was given a separate location code. If the hand moved

181

LOCATION

through space, two spatial locations were specified. Movement on or near the body
resulted in either two body locations or in one body location and one spatial
location. These spatial locations close to the designated location were easily
identifiable, because they were marked as ‘x’ in combination with the designated
location. For example, a sign with a small outward movement from the temple
received two location codes, both for the initial and final stage of the movement
(e.g., ‘ti’ and ‘xti’). Many signs consisted of a transition from a location close to the
designated location to the specified location (so called ‘end contact’ signs), and
there are a considerable number of signs that move away from the designated
location (so called ‘initial contact signs’). In order to reduce the set of locations as
much as possible, I combined these ‘x’-locations with their designated specified
locations into one location by leaving out the ‘x’-locations. For the spatial locations,
there was no elegant way of establishing one location per sign. I therefore provide
two tables. Figure 1 gives a more reliable indication of the distribution of signs over
the different major areas space, body and weak hand. Figure 2 gives a better
indication of the distribution of the different areas within the body related locations.
(3.17)

Frequency of location type in SignPhon
absolute
1864
1084
308
total 3256

space
body related179
weak hand

relative
57%
33%
9%

In the overview in figure 2 I assembled codes in 5 major groups. The major
locations are head, body, arm hand and neutral space.
(3.18)

Frequency of specified locations of the strong hand in SignPhon

space
body related
-head
-body
-arm
weak hand

absolute
3437
1048
635
389
24
342

relative
71%
21.5%
13%
8%
0.5%
7%

Comparing figures on location type (3.17) and the figures in (3.18), the larger
absolute number of locations in space reduces the relative number of body locations
179 This class was further subdivided into:

body:
680
21%
body related:
404
12%
The latter subclass here means ‘close to the designated body location’.
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in (3.18). Signs in neutral space are still the most frequent in both figures. It is clear
that the numbers in these tables do not correspond. The absolute number of locations
in space in (3.18) is almost twice as large as the number of spatial location in the
location type table. Also, the absolute number of weak hand locations is larger in
(3.18) because it contains double counts of signs that have both their initial and
final location on the weak hand.
It can be concluded from the figures in (3.17) and (3.18) that space is the most
frequent, least marked location. This is represented in the location section of the
model by non-specification of spatial locations. Specific locations in space can be
supplied by morphosyntax, pragmatics, and phonetic implementation. Of the body
locations, head is most frequent, followed by body, weak hand and, finally, arm.
To conclude this section, I take the location type table to give a more reliable
indication of the distribution of locations over the different ‘major locations’, space,
body and weak hand. The table in (3.18) gives a rough distribution within the body
related locations. In §3.3.4, finer distinction will be made within these areas.
3.3.2

A comparison of ASL, FSL and SLN

In this section a comparison is made of the relative frequencies of locations in
American Sign Language, ASL (DASL, Stokoe et al. 1965) French Sign Language,
LSF (Braffort 1996180,) and SLN (SignPhon, Crasborn 1998)
(3.19)

A comparison of relative frequencies of ASL, LSF and SLN locations

neutral space
head
- chin
- forehead
- full face
- midface (eyes/nose)
- cheek
hand
trunk
arm
neck

ASL
43.0
32.2
11.5
7.5
5.4
3.6
3,3
15.0
8.2
1.6
0.9

LSF
61.1
22.6
6.8
3.4
6.3
1.8
4.3
?
6.0
1.1
1.8

SLN
71
13
5
4
<1
2
2
7
8
<1
1

As in the case of handshapes, there is a considerable similarity in relative frequency
of locations between these languages. The order of frequency is the same for ASL,
LSF and SLN. The differences can be explained to a large extent by the difference
in labeling. For instance the high percentage of neutral space signs in SLN is due to
180 The relative frequencies come from Moody (1986) La langue des signes. Dictionnaire bilingue

élémentaire. vol.2, Paris.
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the encoding of spatial locations in the SignPhon database. In SignPhon, path
movements are encoded by two spatial locations, which results in a doubling of
neutral space signs in principle (see §3.3.2). In the LSF data, weak hand is not
transcribed as a separate location. I assume that all two-handed signs were subsumed
under neutral space category. The difference in the rate of weak hand locations
between ASL and SLN can be explained by the fact that in SLN only unbalanced
(asymmetrical) signs had the weak hand specified as location. In all three languages,
the chin was the most frequent location on the head, supporting the idea that a
perceptual center (Siple 1978, see §3.2.1.3) as well as articulatory ease play a role in
the lexical distribution. Locations on the head were far more frequent than locations
on the trunk. Arm and neck are highly infrequent in all three languages.
3.3.3

Relative frequency within major locations

In this section I provide an overview of the relative frequency of more specific
locations within the major areas: space, head, body, weak hand and arm. The total
number of specified locations is 4827.
In the major groups I neglected finer distinctions available in SignPhon by taking
them together for sake of clarity. For instance the different positions on the weak
hand were reduced to 8 categories. All the finer distinctions of the horizontal and
parallel dimension in space I reduced to 6 distinctions in the vertical dimension
only. The list in (3.20) is of all phonetic locations, not the far smaller number of
phonologically contrastive locations.
(3.20)

Relative frequency within major areas (N=4827)

space
chest height
shoulder height
head height
waist height
above the head
below the waist
head181
mouth
temple
chin

3437
1613
1045
473
268
24
14
635
106
105
80

181 In terms of feature specification:

[head: mid]
[head: high]
[head: high => mid]
[head: mid => high]
[neck]
[head]

34 %
23 %
14 %
12 %
12 %
5%

71%
46.9%
30.4%
13.8%
7.8%
0.7%
0.4%
13%
16%
16%
13%
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cheek
neck
nose
side of head. ipsi
corner of the mouth, ipsi
whole face
bottom of head/under chin
eyes
eye, ipsi
ear, ipsi
top of head
forehead
upper lip
trunk
upper chest, center
upper chest, ipsi
front of shoulder
upper chest, contra
lower chest, center
lower chest, ipsi
waist
top of shoulder
lower chest, contra
weak hand
palm side of hand or fingers
radial side of hand
dorsal side of hand or fingers
finger side of hand
wrist
ulnar side of hand or fingers
tips
thumb
arm
lower arm,
elbow
upper arm

3
75
45
38
35
30
30
30
23
14
11
7
4
2
389
182
77
33
28
28
16
14
7
4
342
167
68
46
20
18
16
4
3
24
21
2
1

12%
7%
6%
6%
5%
5%
5%
4%
2%
2%
1%
<1%
<1%
8%
47%
20%
8%
7%
7%
4%
4%
2%
1%
7%
49%
20%
13%
6%
5%
5%
1%
<1%
0.5%
87%
8%
4%

In space, the most frequent level is chest height. Arguably, chest height is the
optimal spatial level in terms of perception and articulatory ease.
The lower part of the head (mouth, chin, cheek, neck) is probably most frequent
on that location for the same reason(s). Only the frequency of the temple is not
predicted either by ease of perception as the temple is in the periphery of the visual
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acuity, or by ease of articulation as the articulator has to be raised considerably. I
will show in §3.5.1.6 that semantic motivation may drive the frequency here.
Most signs on the body are made in the center of the chest. For one-handed
signs, this rate is even higher. In §3.4 I will propose phonetic implementation rules
that determine the exact location on the trunk, the center of the chest being the
default implementation for one-handed signs. The locations high and low on the
trunk are almost without exception iconically motivated (see §3.5.2.2 and §3.5.2.3).
The fact that the palm side of the weak hand is most frequent, is expected if we
take the following factors into consideration:
• 77% of the signs made on the palm of the weak hand have a B-handshape
• the weak hand in unbalanced signs often serves as a ground for the active
hand
• the palm side is the default ‘touching/contacting’ side of the hand (see
§5.2.2)

3.3.4

Relative markedness of locations

The aim of expressing markedness in terms of complexity of the representation is
achieved in two ways. Firstly, in the representation of the most frequent place of
articulation, neutral space, I leave spatial locations completely unspecified.
Secondly, on the head, relative markedness is expressed in terms of feature
complexity. The most frequent locations on the head — the lower part of the face,
[head:mid], and the upper part of the head, [head: high] — are both represented with
a simple feature. The side of the head and the center part of the head are less
frequent and are represented by the complex features [head:high => mid] and
[head:mid => high], respectively. Although cheek is not the most frequent location
on the head, it is the most frequent unmotivated location on the head.
In (3.21) an overview of relative markedness (in terms of frequency) within the
location component is illustrated. The locations in italics are relatively marked
compared to their counterpart on the left on same line.

186
(3.21)
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Distinctive locations and their relative markedness.
Distinctive locations

body related
(fixed)

[head]

non body related
(flexible)

not-[head]

[trunk]
[mid] [high]
|
|
[mid=>high] [high=>mid]

[hand]

[neck]

not-[hand]
[plane] arm

[broad] [narrow]
|
[broad=>reversed]

With respect to the opposition between body related and non-body related it is
important to notice that all spatial locations that are not related to a plane are not
phonologically specified. They are not considered in this schema. Body related
locations are relatively more frequent than weak hand and plane locations. Within
the unmarked group of body related or fixed locations, head locations are more
frequent than locations on the trunk or the neck. Signs on the trunk in turn are much
more frequent than signs on the neck. In the non-body related or flexible locations,
the hand is more frequent than signs with a plane or arm specification. The
expectation that unmarked categories allow more distinctions (cf. Batistella 1990) is
borne out in both the unmarked body related category, the head, and in the
unmarked non-body related category, the weak hand, which both warrant
subcategories.
On the head and on the weak hand the relative markedness in locations is
expressed in terms of complexity of the feature values. On the weak hand ‘reversed’
is a further specification of [broad], thus accounting for the relative markedness of
the back side of the hand as a location. The complex features [mid=>high] and
[high=>mid] represent the less frequent locations on the head.
In a study by Bonvillian & Siedlecki (1996) on the acquisition of the location
parameter in ASL, the locations on the head and the body are reported to be
produced with high accuracy. Of the locations on the head, the mid face is produced
least accurately; the forehead and cheek have the highest correctness scores. These
findings provide evidence for the markedness schema in (3.21). In the body related
locations, locations on the head are unmarked. On the head, locations on the
forehead are represented with the feature [high], which is relatively unmarked
compared to the complex features [high=>mid] and [mid=>high].
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Neutral space is not a phonological lexical specification in my proposal. The
only ‘neutral space’-location is [plane], which is the marked option in the non-body
related location category. It is thus hard to compare the acquisition data for signs
made in space to so-called ‘neutral space’ signs in the markedness scheme.
In the order of acquisition of hand locations, the unmarked hands B and 5
(specified here as [broad]) are acquired earlier than the other weak hands. Bonvillian
and Siedlecki explain this finding by aspects of motor control required for making
contact. Broad handshapes have a relatively large area that serves as the point of
contact for the strong hand, and are thus easier to acquire.
On the whole, it was found that in the signing of these young children, locations
were produced earlier and with greater accuracy than either the handshape or
movement aspects. In adult signing the importance of location relative to the other
aspects is reflected in the observation that the location is the key formational
element both in deaf persons’ recall of many signs and in the intelligibility of signs
(Klima & Bellugi 1979).
Apparently, the distinction between body related and non-body related locations
in some way correlates with their linguistic function. Body related locations are
predominantly relevant in the lexical domain (lexically distinctive) and non-body
related serve a more morphosyntactic role. Examples include the (locative) use of
classifier-weak hands in multimorphemic predicates, and the use of a plane as the
default location for referents of syntactic arguments.
Wilson & Emmorey (in press) detect a clear difference in recall for signs with a
(fixed) body location and signs in neutral space (or a movable location) in a serial
recall task. Signs with a neutral space location were remembered more accurately
than signs with a body anchored location. One may argue that under the assumption
that the locations in neutral space are not lexically specified, these results are
expected. If neutral space locations are not stored in long term memory, they cannot
be incorrectly produced.
3.4

Phonetic implementation of location features

The goal of this section is to provide implementation rules for location, analogous to
the implementation rules in the articulator component. Besides the semantic
implementation rules proposed in §3.5, these phonetic implementation rules provide
precise settings within major (body) areas.
I found two cotemporal aspects of the sign, specified elsewhere in the
phonological structure prominent in determining the exact setting within the
specified location. These aspects are the number of hands and (relative) orientation.
Although orientation is discussed in detail in Chapter 4, I anticipate that discussion
here in the following analyses. As relative orientation is the same as what has been
described as Point of Contact in the literature I will use Point of Contact (POC) to
refer to the part of the hand that touches the location. However, POC is not a
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primitive of the phonological system, but rather a specific combination of
articulator, relative orientation and location specifications.
There are two related questions we may pose when the number of location
distinctions is so limited. The first question is what the precise implementation is of
a phonologically specified location feature in a certain context (i.e., both cotemporal
feature constellation as well as sequential context). We may also wonder what the
allowed variation of phonetic realizations of some distinctive locations in their
specific context are. In other words, what is the phonetic space associated to some
phonological location specification?
In this section I will discuss some preliminary findings on the phonetic space of
some SLN signs. I selected some locations on the head and on the chest, and
checked the phonetic space of signs made at these locations with three informants. I
systematically varied the actual location of the sign while asking whether the sign
was still well formed. The three informants were consistent in their judgment and
there was almost no inter-signer variation as to the outer borders of the phonetic
space.182
One could speculate that semantic motivation of a location would give rise to a
more restricted phonetic space. Testing this expectation is a complicated matter that
can only be done by sophisticated phonetic experiments. I leave this question for
future research.
3.4.1

Some general tendencies

There are some general tendencies that turn out to hold over all major areas. The
first concerns the number of hands involved and the type of two-handed signs and
the second tendency concerns the side of the active hand with respect to the
specified location.
3.4.1.1
One- and two-handed signs
Two-handed signs can be divided into balanced and unbalanced signs (van der Hulst
1995b). Balanced signs involve two identical articulators moving in tandem or in an
alternating manner. In unbalanced signs there is one active hand, while the passive
hand serves as the location for the active hand. In balanced signs, both on the body
and in space, the default location of the strong hand is on the ipsilateral side of the
midsaggital plane. In general, the weak hand is placed in the exact mirror location,
the mirror being placed at the midsaggital plane. In the model we represent these
signs by only specifying the location for the strong hand, as the location for the
weak hand can be predicted. If the hands cross the midsaggital plane this is specified
by the feature [cross] in the manner node (see 5.2.2). In balanced signs, the
articulators tend to stay on their own side of the midsaggital plane. Battison (1978)
182 These data suffer from the same drawback as the other tests in this thesis that make use of

wellformedness judgments. These results should be supplemented with and compared to variation of
location in spontaneous data. Only in spontaneous data can we investigate the factors that determine
and/or trigger shift of lexical locations.
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observed that in ASL ipsilateral contact and contact with the midsaggital line are
favored over contact with the contralateral side of the body. He formulated the
following morpheme structure constraint:
(3.22)
If a sign is specified for contralateral contact for a place other than the
opposite breast or arm, then it is also specified for ipsilateral contact;
contralateral contact does not occur on its own. (1978:46).
The only counterexample from SLN is DIRTY. The extended thumb touches the
contralateral side of the neck. This implies that we may link up the neck into one
category with the chest rather than with the head.
A general tendency for SLN one-handed signs is that from the neck up, the
articulator is located on the ipsilateral side of the midsaggital plane and from the
neck down the articulator tends to stay near the midsaggital plane (or, in other words
in the center of the trunk or neutral space). An articulatory factor may be that this is
the easiest position of the hand if we lift it up while keeping the elbow in (low)
position.
Unbalanced signs behave like one-handed signs in the ipsi-contra dimension: the
default location of unbalanced signs (i.e., of the weak hand) is the center of neutral
space. The location specification of unbalanced signs therefore only involves a
location of the strong hand, i.e., a side of the weak hand.
In conclusion, lexical specifications of signs should contain information on the
number of hands and the type of two-handed signs, because these factors influence
the precise setting of the hand(s).
3.4.1.2
Ipsilateral and contralateral
Battison (1978) noted that contact with the contralateral side of the body is more
marked than contact with the ipsilateral side of the head or body. In general this
generalization also holds for SLN, but it can be refined in the following way.
Contralateral contact on the head indeed never occurs.183 On the trunk this
contralateral contact is marked for both one-handed and two-handed balanced signs.
In general if two hands are involved, the hands tend to stay on their own side of the
trunk. In one-handed signs the unmarked location on the trunk or in space is central
rather than contralateral. Signs in the semantic field of feelings also tend to be made
in the center of the chest (see §3.5). However in one-handed signs, we need to take
into account the side of the hand that makes the contact. If the radial side of the hand
contacts the body (as in the signs NORMAL, ALSO and BROTHER) the contralateral
183 The only sign/gesture made on the contralateral cheek is ‘carnaval’. I have observed several cases of

contact with the contralateral cheek and temple in signs that are normally made on the ipsilateral side of
the head (the signs TO KNOW and TO LIVE ) when the ipsilateral side of the head is turned away from the
addressee (for instance in front of a blackboard). These examples indicate that the choice for ipsi or
contralateral on the head is non-distinct and determined by ease of articulation only.

190

CHAPTER

3

side of the trunk is unmarked (see §3.4.3). Contacting the ipsilateral side of the trunk
with the radial side of the hand requires more articulatory effort, since it is hard to
accomplish without lifting the elbow. Other points of contact in one-handed signs
seem to favor the center of the chest.
Summarizing this section, the only realization of head locations is contact on the
ipsilateral side. On the trunk and in neutral space the phonetic implementation of
these location features depends on the number of articulators and the type of twohanded sign.
3.4.2

Head

In this section the phonetic space that is related to some of the distinctive head
locations is illustrated. Especially the direction of movement – toward or away from
the designated location – seems to determine the area of well-formedness associated
to the specified location
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(3.23)

Phonetic space associated to some head locations

Change
Location
forehead
1. compliment
2. empty headed
temple
3. to forget
4. to think
ear
5. to hear
eyes
6. surprised
7. to see
nose
8. nosy
9. pig
mouth
10. to say
11. to answer
cheek
12. holiday
upper lip
13. to lie
chin
14 to moan

Highest
location

Lowest Most ipsi
location location

top of head upperlip temple
temple

Most contra
location

To the front
(into space)

- 184
temple

- 185
-

above head neck
top of head chest

45° elbow186
45° elbow

-

ipsi only
ipsi only

-

chest

45° elbow

contra ear187

yes

top of head
-188

chest
chest

45° elbow
ahead of head
depends on object depends on object yes

eyes
-

chest
shoulder -

-

yes
ahead of head

-

yes

chest

-

-

-189

chest

45° elbow

depends on object yes

eye

chin

ear

nose

-

ear

shoulder 45° elbow

-

yes

upper lip

shoulder 45° elbow

-

yes

In the left-hand column in (3.23) the signs are arranged according to their designated
location on the head. The other columns give a gross description of the limits of the
allowed variation in different directions; upward, downward, more toward the
ipsilateral and contralateral side on the head and in space, and finally toward the
space in front of the signer. In many cases the phonetic spaces of locations were not
separated by clear categorical borders. For instance, the spaces of the signs TO THINK
184 If the head turns in the direction of the hand, the location can be more to the contralateral side of the f

orehead.
185 If the head bends forward, the hand can be held in the space in front of the head.
186 If the hand was held more to the ipsilateral side of the head, signers seemed to dislike extension of the
elbow of over approximately 45 degrees more than some absolute distance from the temple.
187 If the head is turned into the direction of the strong hand, the contralateral ear can be the location, for
instance when the object of hearing is located on the contralateral side of the signer.
188 The sign ‘to see’ cannot be made higher than the eyes unless the object of seeing is located high in
space. The eyes (and head) follow the movement of the hand.
189 Depending on the object of the verb, the sign may start higher on the head.
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and TO HEAR – that are phonologically the same for hand configuration and
movement – almost completely overlapped.
Observations on the phonetic space related to the locations of signs in the head
region can be summarized as follows:
EMPTY- (e.g.,
• Signs that had contact at the end of the movement
HEADED and 12. HOLIDAY) cannot be made more to the front, i.e., in
space. The direction of the movement reinforces the need for contacting
the place of articulation.
• Signs with an outward movement (4. TO THINK, 5. TO HEAR, 6.
SURPRISED, 7. TO SEE , 10. TO SAY, 11. TO ANSWER, 14. TO MOAN) have
relatively large phonetic spaces. In the high-low dimension signs can shift
from the top of the head to the chest. In the ipsi-contra dimension shifting
to the ipsilateral side is allowed as far as a 45° elbow-extension (abducted
upper arm). In the back-front dimension signs can dislocate but only in
the ipsilateral side of the neutral space (see footnote x). Contact is not
obligatory.
• Signs made on the forehead can be shifted in the ipsi-contra dimension
but no further than the temple or side of the head. In the high-low
dimension signs tend to be allowed to shift above the head just as long as
it feels comfortable and no lower than the lower part of the nose.190
In the drawings in (3.24) the variation space in the three dimensions is illustrated:
(3.24 ) Phonetic space of the signs in (3.23)191.
1

x

6

7

x

11

x

2

3

x

12
x

x

8

9
x

13
x

x

4

5

x

10
x

x

14
x-x

x

190 In this sign the head can be directed toward the hand so we get the impression that the hand is more to

the front or lower.
191 The x indicates the location(s) touched by the articulator in the citation form.
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3.4.3

Trunk

By default, one-handed signs are located in the center of the trunk (neither ipsi- nor
contralateral) whereas two-handed sings are made on the ipsilateral side of the body.
This observation can be rephrased as follows: if the sign is one-handed, the whole
trunk is used, while if the sign is two-handed only one half of the trunk (i.e.,
ipsilateral of the midsaggital plane) is available. This would imply that in twohanded balanced signs, setting changes occur on one half of the trunk. This is indeed
the case, implying that also the ipsi-contra setting pair (as an expression of a lateral
(path) movement) has to be interpreted phonetically depending on the number of
hands.
Based on a review of the SignPhon database I observed the following tendencies.
In the implementation model these tendencies are default phonetic implementations.
The two relevant factors are number of articulators and relative orientation.
(3.25)

Default implementations on the trunk

Number of hands
Relative orientation

One-handed

Two-handed

palm
back/wrist
ulnar
radial
fingertip

center
contra
ipsi
contra
center192

ipsi
ipsi
lower ipsi
lower ipsi
ipsi

192 One of the informants had a clear preference for the high-ipsi side of the chest in signs made with

fingertip contact (e.g., ‘to finally understand’ (FAN) and ‘tired’). These signs are otherwise made in the
center of the chest. I investigated for some other one-handed signs that were coded ‘center of the chest’ in
the SignPhon database the limits of the associated phonetic space with this one native signer. One clear
tendency – at least in the judgments of this signer – was that signs with all fingers selected (B-hands and
5-hands) moving toward the chest could not shift as easily to the ipsi- or contralateral side of the chest as
the signs with one or two fingers selected could.
sign
sel. fing.
movement
rel.ori.
location
shift to side
EMOTION
[all]
circling
palm
center
no
EAGER/PLEASE
[all]
toward
palm
center
no
TO BE SCARED
[all]
toward
tips/palm
center
no
TO FIND
[all]
toward
palm
center
no
OF
[all]
toward
palm
center
no
TO WANT
[all]
toward
palm
center
no
TO-RECEIVE-ANSWER
[one]
toward
radial
contra
yes
AFRAID
[all]
toward
palm
center
yes
TO-CONTROL-ONE’S-FEELINGS
[all]
downward
radial
contra
yes,contra
TO BOTHER
[all]
upward
tips
center
yes
ANGRY
[all]
upward
tips
center
yes
TIRED
[all]
downward
tips
center
yes
DISAPPOINTED
[one]
downward
tip
center
yes
SON
[all]
forward
back
center
yes
TO LOVE
[all]
upward
palm
center
moderate
TO LAUGH
[all]
downward
tips
center
moderate

194

CHAPTER

3

As with the locations on the head I asked three native signers for their judgment on
the well-formedness of shifted locations on the chest. The directions of the shift are
the same as in §3.4.2.: higher, lower, more to the ipsilateral side, more to the
contralateral side and more to the front.
(3.26)

Sign

Change

Higher
until

Lower
until

More ipsi
until

More contra
until

To the front
(into space)

1. NORMAL

shoulder

diaphragm

center

arm

yes

2. COLLEAGUE

slightly

slightly

no

slightly

no

3. HEART-BEAT
4. to LAST
5. PEOPLE

slightly
neck
-

slightly
diaphragm
diaphragm

no
center
next to side

slightly
yes
yes

6. ALSO

shoulder

diaphragm

center

no
arm
center +
contra side
arm

7. FUN
8. SOLDIER
9. SATISFIED

shoulder
no
neck

diaphragm
no
diaphragm

arm
no
ipsi nipple

contra nipple
no
contra nipple

in front of
side of chest
yes
no
yes

The phonetic space of some signs made on the chest193

(3.27)

1

3

2
x

x

x

4

5
x

6
x

x

x

x
7
x

x

193 The shoulder in bold is the ipsilateral shoulder,

articulator.

9

8
x

x
x

i.e., the shoulder that is connected to the active
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In these shifted locations on the chest some tendencies can be observed that were
also found on the head. Signs that have contacting movement (2, 3 and 8) tend to
shift less than signs with downward movement (1, 5 and 9) or lateral movement (4
and 7).
The sign SOLDIER is a remarkable sign in two ways. It is illustrated in (6.1).
Firstly, it is not made in the expected location for one-handed signs with palm side
contact on the chest, i.e., the center, but it is made on the ipsilateral side of the chest.
Moreover, no shifting of the location is allowed to any side. As in the contacting
movements on the head, little shifting is expected. However, the other contacting
signs COLLEAGUE and HEART-BEATING (2) do allow slight shifting. In §3.5 I propose
to account for the deviant location of this sign by semantically motivated phonetic
prespecification.
3.4.4

Arm

Of the 10 signs stored in SignPhon that were made on the arm, 5 were so called
variable locations (cf. §3.5.4). Examples are: TATTOO, and PAIN-ON-THE-ARM.
Furthermore, there were two signs that were made on the lower arm: COMPUTER and
FROG. Signs on the lower arm can be shifted from the elbow to the hand, and may be
analyzed as weak hand signs.
The 3 remaining signs on the arm are made on the elbow (MEAN and TO CHEAT )
and on the upper arm (SHEEP). Other signs on the upper arm that I collected
separately are MILITARY RANKS and BROTHER/SISTER. The location in MILITARY
RANKS is motivated and the upper arm location in the sign BROTHER/ SISTER is a
variant of the chest location. For the two – semantically related – signs in the
database (and probably in SLN as a whole) that make use of the elbow location I
propose a somewhat unorthodox analysis. The motivation for this analysis is that in
the one-handed variant of the sign MEAN the moving B-hand drops, and the upper
arm moves instead.194 The two variants of MEAN are illustrated in (3.27).

194 This variant was spontaneously produced by one of our informants. In a sign language course at the

interpreters training it was presented as a less formal variant of the sign MEAN.

196
(3.27)
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Two variants of MEAN

In the model proposed in §1.2.4 the active articulator and the passive articulator (the
location of the sign) are formally separated. The strong articulator is the one that
moves. The sign MEAN would be represented with a strong articulator ‘B-hand’, and
location ‘elbow’. What is strange in the variant of the sign MEAN is the fact that the
strong articulator (the tapping B-hand) drops and the movement of the sign is
transferred to the passive articulator node. In the reduction process discussed in
Chapter 5 (Weak Drop), it is very uncommon to drop the moving hand. If we
analyze the sign as reverse hand dominance, i.e., the strong articulator is the elbow,
the weak hand is the B-hand, the reduction process is as expected. We only have to
explain why in the standard pronunciation of the sign, the weak hand moves. The
answer would be in the phonetic implementation. It is easier to move the weak hand
than it is to move the upper arm. Other examples of signs in which the weak hand
moves (phonetically, that is) are symmetrical signs in which the hands cross the
midsaggital plane while contacting the lateral side of the other hand (e.g., TO
EXPECT, TO WORK ), In the citation form of these signs the weak hand (analyzed as
the location of the moving strong hand) has no movement. In running signing a
phonetic effect based on ease of articulation is the weak hand moving in the
direction of the strong hand. I propose that this same effect, ease of articulation, is
responsible for moving the B-hand in the citation form of MEAN. Underlyingly the
strong articulator is the upper arm, and the location is the weak hand. Under the
process of weak drop it is the moving upper arm that remains, as expected, and not
the weak B-hand.195
Summarizing this section, locations on the lower arm locations are represented
as [weak hand:broad:reverse]. The elbow in SLN is not analyzed as a distinct

195 Of course this analysis is not feasible in a language that has more distinct movement types on or near

the elbow (for example in Uganda Sign Language, Nyst 1999), where we would have to assume the
elbow as a distinct location. However, a consequence of the analysis I propose here is that we also expect
a different variant pattern in Uganda Sign Language, i.e., we expect the moving articulator in the reduced
form to remain.
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location but as a very atypical articulator. Consequently, the default implementation
of the location feature [arm] is the ‘dorsal’ side of the upper arm.
3.4.5

Weak hand

I distinguished three distinctive sides on the weak hand: palm side, dorsal side and
radial side. The most frequent and consequently unmarked weak hand value is
[broad], the palm side. For the weak hand I varied the exact locations on the weak
hand in the same way as I did for the head and the chest locations. Varying the exact
location on the different sides of the weak hand I asked the informants whether the
sign was still acceptable.
(3.28)

The variation space on the hand

gloss

location

Location [broad]
CLOSED
MCP196
BREAD
MCP
RULES
Whole hand
TO PAY
MCP
BUTTER
MCP
TO USE
MCP
WRONG
MCP
TO NEED
MCP
SHARP
Finger tip
Location [broad:reverse]
TO FEEL
MCP
GAY
MCP
PIP to tip
Finger
Location [narrow]
TO DIVIDE
MCP
MIDDLE
Near PIP
KNIFE
Near PIP
TOOTHPASTE
Finger
GREEN

PURPLE

sel.fing.

proximal-distal
shift

palm-dorsal shift

all
all
all
all
all
all
all
all
one

Whole hand
Whole hand
Whole hand
Whole hand
Whole hand
Whole hand
Whole hand
Whole hand
Whole finger

all
all
two
one

Whole hand
Whole hand
+ wrist
no
Until thumb pit

Shift to dorsal?
no
no
no197
no
no (results in CREAM)
acceptable
doubtful
acceptable
yes
Shift to palm?
no (results in PALMIST)
no (results in
APPLAUSE)
no
yes

all
all
one
one

Whole hand
no
Whole finger
Until thumb pit

-

196 MCP stands for metacarpophalangeal joint, the base joint that links the fingers to the palm (see

§2.2.1).
197 The informant commented that the palm of the hand was the side where the rules were written down.
This is in accordance with all other signs related to books, reading and writing. The palm side in these
signs all refer to the side of the (paper) surface that contains the letters that are read or written.
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The size of the phonetic space associated to the side of the weak hand seems to
depend on the selected fingers specification. In general, in handshapes that have all
fingers selected, our informant allowed shifting of the active articulator along the
whole length of the hand, from the fingertips to the wrist. If one or two fingers are
selected, shifting is allowed along these selected fingers (i.e., from the tip to the
metacarpophalangeals or the thumb pit). This implies that the size of [all]-hands
involves the palm of the hand and ‘less-than-all’ hands only involve the selected
fingers (excluding the palm). In end contact signs, this generalization can be
observed by the fact that the strong hand tends to touch the weak hand halfway in
the center of the phonetic space. In signs with all fingers selected, the default
location is near the MCP-joints, and in signs with fewer than all fingers selected the
default location is near the PIP-joint. At the palm side of the hand shifting is
therefore allowed from the tip of the fingers to the wrist. However, to have a palm
side more than one finger has to be selected. For instance, the sign PURPLE, which
involves two [one]-hands (extended index fingers) allows for variants on all sides
(back, radial and palm) of the selected finger.
The palm side of the hand is typically associated to the part of the referent that is
touched, contacted or handled by the articulator (e.g., the inside of a manuscript in
TO READ or RULES, the surface of a virtual object in TO SMEAR, TO COVER, BUTTER or
SLIPPERY). The substitutions of the palm side of the weak hand by the dorsal side
were judged less bad in signs where the weak hand was not clearly associated with
touching or handling (e.g., TO USE, TO NEED/NEEDED and MISTAKE).
Radial signs, i.e., unbalanced signs in which the strong hand touches or relates to
the thumb side of the weak hand, showed a similar pattern. There was a difference in
variation space between two signs that are minimally different: KNIFE and MIDDLE.
KNIFE allows for variation along the whole index finger, whereas MIDDLE cannot
vary. According to the informant MIDDLE must be realized approximately on the
PIP198 for semantic reasons; if the movement were made more toward the finger tips
or toward the wrist, the idea of “in the middle of” would be lost.
3.4.6

Space

As I argued in §3.2.1.1. there are no phonological specifications in neutral space,
except for the horizontal plane. This implies that locations in neutral space with
respect to which the hand can move are determined by some referent, real or
virtual199, by the use of time lines, or by the phonetics of articulation and perception.
Generalizations with respect to the phonetic placement of the articulator(s) in space
are formulated in (3.29).

198 PIP (proximal interphalangeal joint) is the finger knuckle that is closest to the palm (see §2.2.1).
199 Localization of signs in space for pragmatic or syntactic reasons and spatial modification of verbal

and adjectival signs is beyond the scope of this study.
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(3.29)

199

Spatial location tendencies for one- and two-handed signs
•
•
•

One-handed signs tend to be located in the ipsi-central region
(approximately in front of the shoulder/side of the body).
In two-handed balanced signs (both hands make the same movement) the
articulators tend to be on the ipsilateral side of the midsaggital plane (on
their own half of the space).
In two-handed unbalanced signs (in which one of the hands serves as a
location for the strong / moving hand) the location of the weak hand and
thus of the whole sign tends to be in the center of the signing space (in
front of the chest bone).

In signing space the default height is chest height, both for one-handed and for twohanded signs.
3.4.7

Setting pairs

Based on frequency of occurrence in the database I established three default
implementations of setting pairs in (3.16). The unmarked orders of the setting pairs
contra-ipsi, high-low and proximal-distal are the following. In §3.5.4 I give
frequency figures and show that the marked orders are usually semantically
motivated.
(3.30)

Default implementations of setting pairs
•

•
•
3.5

The articulator(s) tend to move from higher in the neutral space to lower
in neutral space. In other words most path movements are downward.
When the order is low-high (an upward movement) this direction of
movement is motivated by the semantics of the sign (see §3.5).
The articulator(s) tend to move from contra to ipsi, both in one-handed
and in two-handed signs.
The articulator(s) tend to move away from the body.
Motivated locations

In this section I give an overview of semantically motivated locations and setting
pairs (i.e., directions of path movements).
Friedman (1976) argued that in the phonological description of signs, iconicity
must be referred to because it is highly conventionalized in sign languages. She
claims that in the location aspect of signs iconicity plays an important role.
Following Stokoe (1960) she argues that iconic locations should be considered
allophones of the phonemic location that is most closely related. I will take a similar
approach here. The semantic implementation rules are formulated as specific
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implementations of some phonological location. Not only does this approach allow a
reduction of phonological distinctions, it also predicts what elements may be used in
newly formed signs. If the concept that is to be formally expressed contains some
semantic element that is associated with some formal element in the lexicon, we
expect this formal element to appear in the newly formed sign. Diachronically, this
approach predicts that when the meaning aspect gets lost over time, the phonetic
default interpretation of the phonological category will determine the phonetic form
of the sign.
In (3.31) Friedman’s distinctions on the head and their iconic allophones are
presented.
(3.31)

Iconic allophones of head locations (Friedman 1976)

locations on the head:
the whole face
the upper face
the nose
the lower face
under chin
cheek
neck

iconic variants:
top of head
eyes
mouth
ear

In Friedman’s analysis, nose, under chin and neck are non-iconic locations that
could not be related to any other phonemic location. In SLN, signs made in these
locations are also found to hold an arbitrary relation to their meaning. For example
TO TRY is located on the side of the nose, YOUNG is located under the chin, and the
location of SENSE/DESIRE is the neck .
In many other locations I did find a correlation between a phonetic location and
some aspect of the meaning. Most of these locations are on the face, which,
compared to other major areas, physiologically contains most landmarks, that is
elements that are associated to specific functions like eating, speaking, hearing etc.
However, also height levels on the chest – for instance the shoulders, mid chest and
the abdomen – seem to be semantically loaded. In the next sections I will discuss
these various motivated locations and their distribution in the lexicon.
3.5.1

Head locations

In the section on the perceptual center, it was already mentioned that the head is the
major location that contains most ‘landmarks’. In the subsequent sections200 I
systematically discuss these motivated locations on the head. Based on a review of

200 These sections are partly based on a class I taught with Onno Crasborn in 1997 on the location

parameter. We studied 1055 SLN signs with respect to the location aspect.
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the SignPhon lexicon, I present the rate of motivated occurrences of a specific
phonetic location and what the motivation consists of.
In (3.32) I repeat the location distinctions on the head of §3.2. The semantically
motivated locations discussed here are all categorized as specific instances of the
following location distinctions.
(3.32)

Location distinctions on the head
1

3

2

3

4

The different areas on the head are represented as follows:
The whole head
[head]
The upper part of the head (1)
[head: high]
The center of the face(2)
[head: mid => high]
The side of the face (3)
[head: high => mid]
The lower part of the face (4)
[head: mid]
3.5.1.1
Top of the head
Only 6 signs in SignPhon were made on or near the top of the head, either in the
center or to the side. These signs are SHOWER, HAIR, INDIAN, CROWN, NUN and
HORN. All sings have an iconically motivated location, some referring to things you
typically put or have on top of your head, like crowns, hairs and horns (in case you
are a cow). Likewise, the typical location of a shower is over the head. As a pars pro
toto, the top of the head is used as the location where the typical hat nuns used to
wear is situated, or expresses the way Indians have been conceptualized as wearing
feathers on the back of their heads. All signs discussed here bear a non-recurrent
form-meaning relation to their referent. Hence, the motivated location in these signs
is prespecified. The location ‘the top of the head’ is associated to is [head: high].
If a certain referent or activity occurs on the top of the head, [head:high] is
realized as top of the head
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3.5.1.2
Mouth
Of the 51 signs made on or near the mouth 96% was semantically motivated. 16
signs (31%) were connected to verbal action. The list of signs connected to verbal
action contains a.o.: TO TELL , TO SAY, TO CURSE, TO TALK , TO PROMISE, TO ANSWER,
TO GRUMBLE , FAIRYTALE, TO SPEAK , TO EXPLAIN , JOURNALIST, GOSPEL, QUIET, TO
CRITICIZE, etc. There were 8 signs (15%) that were associated to eating/food, for
example: RESTAURANT , ICE-CREAM, SOUP, CONSUMER, FRUIT, TO FEED, PILL.
A quarter of the signs made on or near the mouth (13 signs) were related to other
activities of the mouth. Examples are: BLOWING, LICKING, KISSING, SMILING,
YAWNING, SUCKING and SLOBBERING.
A final category was more diffuse and included signs like ELEPHANT (referring to
the trunk), TOOTH , TONGUE, CHICKEN (referring to the beak) and OXYGEN (referring
to the oxygen mask).
For only 3 signs (about 6%) there was no clear semantic motivation. These signs
were: ROME, FASHION and MIRACLE. MIRACLE makes contact near the ipsilateral
corner of the mouth; FASHION makes palmar contact on the chin. These nonmotivated signs made near the mouth both consist of default interpretations of
location and relative orientation values. The phonetic location of ROME is the
mouth, but can presumably be lowered to the chin (cf. Frishberg 1975).
The major location feature that covers all signs made on or near the mouth is the
feature [head:mid]. The semantic implementation rule that provides the specific
location in the lower face can be formulated as follows:
If a certain activity or function of the mouth is expressed, [head:mid] is
realized as mouth
3.5.1.3
Ear
All signs made on or near the ear were related to hearing or hearing loss, e.g.,:
HARD OF HEARING, HEARING, DEAF, AUDIOLOGICAL CENTER, TO HEAR.
There were some signs that were related to the Dutch word for hearing (horen),
like: TO OBEY (gehoorzamen), DISOBEYING (ongehoorzaam) and TO BELONG TO
(horen bij).
The sign WOMAN is also made near the ear, denoting the earring. This is a
relatively frequent sign that I observed to have undergone displacement in many
contexts. It is often made in front of the neck but can be made even lower, in front
of the ipsilateral side of the chest.
The semantic implementation rule that provides the specific location on the side
of the face for the specification [high=>mid] can be formulated as follows:

If a certain activity or function of the ear is expressed, [high=>mid] is realized
as ear
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3.5.1.4
Eye
Most of the signs made near the eyes (14) were related to 'vision' (11). Examples
are: TO PAY ATTENTION, TO SEE, TO STARE, TO LOOK FOR , TO CHECK, OVERVIEW, and
TO NOTICE . And all of the other signs made near the eyes are related to 'tears' (e.g.,
TO CRY, SAD). The signs for being surprised and for waking up both relate to the
opening of the eyes (widely in case one is taken by surprise)
All signs made near the eyes are represented by the feature [head: mid, high].
The semantic implementation rule that provides the specific location on the
center of the face can be formulated as follows:
If a certain activity or function of the eye is expressed, [mid=>high] is realized
as eye

3.5.1.5
Temple
Almost without exception (45 of the 50 signs = 90%), signs made near or on the
temple201 could be associated to some mental state or activity. Examples are: TO
THINK, TO DREAM, TO GUESS, WORRIED, OPINION, IDEA, PLAN, TO REMEMBER, TO
FORGET, TO KNOW, THOUGHT, TO MAKE UP, CONFUSED, TO FORGET, RELAXED, TO
RECOGNIZE, TO UNDERSTAND, INSPIRATION, BELIEF.
All of the exceptions to the generalization that signs near the temple could be
associated to mental state or activity were otherwise (i.e. iconically) motivated. The
signs for COW, RABBIT and BEAR expressed features of animals (horns and ears,
respectively).
In order to check whether there was a strict correlation between the location near
the temple (or to the side of the head) and the meaning aspect of mental state or
activity, I checked what the signs were for a random list of Dutch words that I felt
were related to mental state or activity. This list of Dutch words was offered to an
informant. Except for one, all response signs were made near the temple.
(3.33)

Control list of Dutch words involving mental state or activity, and the
locations of their corresponding signs.

Gloss (Dutch word)

Location

CRAZY (gek)

upper head (center)
upper head
temple (second part)
temple
temple
temple

MENTALLY DISTURBED (geestelijk

gestoord)
MENTALLY RETARDED (zwakzinnig)
INTELLIGENT (intelligent)
CLEVER (knap)
SMART (slim)

201 The mental activity component was also found in some of the signs that were coded 'sh' (side of

head). In these cases we could refer to a process of displacement, lowering, which is arguably both
perceptually and articulatorily motivated.
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de war)

DUMB (dom)
EAGER TO LEARN (leergierig)
IDIOT (idioot)
MEMORY(geheugen)
FORGETFUL (vergeetachtig)
SENILE (dement/seniel)
SPIRIT (geest)
TO REMEMBER (onthouden)
TO PONDER/BROOD (overpeinzen)
TO WORRY(piekeren)
DAYDREAMING (dagdromen)
TO UNDERSTAND (begrijpen)
TO DREAM (dromen)
UPSET (overstuur)
MAD (niet-goed-bij-zijn-hoofd)
CONSCIOUS(bewust)
WELL INFORMED (goed
TO FORGET ABOUT (uit

op de hoogte)
het hoofd zetten)

3
in front of the head
upper head (center)
upper head first part)
upper head (center)
temple
temple
temple
near temple
near temple
temple
temple
temple
temple
temple
in front of the head
neutral space
temple
temple
temple

The sign TO HALLUCINATE that I included in the list of Dutch words was not part of
the vocabulary of the informant. He invented a new sign on the spot, starting with a
two-handed version of the sign DREAM, a sign made near the temple, fluently
followed by a sign that looked like MIST.
The list shows that if we go from concept to sign, the correspondence between
meaning and form is a strong one as well. Except for the expression ‘niet-goed-bijzijn-hoofd’202, which is located in neutral space, all signs are located on the upper
head, mostly on or near the temple. The expectation that new formations will also
make use of this strong association between an aspect of the form (the temple) and
the meaning of the concept that is to be represented is affirmed by the newly coined
sign TO HALLICUNATE.203
In the center of the forehead the signs
CRAZY, DUMB, IDIOT and ZERO -HEAD
(Dutch ‘leeghoofd’, a T0-hand on the forehead) are made. These signs also occur as
gestures accompanying spoken Dutch conversation. Other signs have the obligatory
central high location because of an iconic motivation (for instance GERMANY), or a
metaphorical motivation (for instance COMPLIMENT, TO APPRECIATE and TO
RESPECT, all associated with taking a cap off one’s head). It is thus hard to say what
the default location on the forehead is, as both the center and the temple are
semantically non-neutral. However, in casual conversation, I observed variants of
202 The form of this sign may be related to the Dutch idiom ‘er zit een steekje los’ (‘to have a screw

loose’).
203 To further test this form-meaning association, nonsense signs located at the temple could be offered
to see if the mental meaning component surfaces.
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these signs made in the center of the forehead that were made more to the side of the
forehead. I therefore assume that the ipsilateral side of the head is the default
upperhead location.
Concluding this section, all signs made near or on the temple reside under the
specification [head:high].204 The semantic implementation rule that provides the
specific location on the center of the face can be formulated as follows:
If a certain mental activity or state is expressed, [head: high] is realized as
temple

3.5.2

Body locations

In §3.2.2.2 only one distinction on the body was proposed: [trunk]. Some finer
distinctions on the chest were accounted for by phonetic implementation rules
referring to the orientation of the hand and whether the sign was made one or twohandedly. For instance the sign SOLDIER seems to escape the general tendency that
one-handed signs with palm contact tend to be made in the center of the chest. As
the iconic relation to the reference of the sign – the carrying of a gun – is
idiosyncratic, I propose Phonetic Prespecification in this case. In the rest of this
section I discuss the various recurring motivations of areas on the body.
3.5.2.1
The center of the chest
Of the 299 signs made at the center of the chest, 119 (i.e., almost 40%) were related
to ‘feeling' . Examples are: DISAPPOINTED, PATIENT, SATISFIED, IRRITATED, SAD,
ANGRY, TO LOVE , AT EASE , TO BE BOTHERED WITH SOMETHING, EGOISTIC, TO PITY ,
HAPPY, AFRAID, GUILTY , SORRY. The center of the chest is the neutral interpretation
of the feature [trunk] in one-handed signs. It converges with the result of the
following semantic implementation rule:
If a certain feeling is expressed, [trunk] is realized as center of chest

3.5.2.2
Shoulders
Most of the signs that are made higher up in the trunk (e.g., also, BROTHER/SISTER)
were accounted for by phonetic implementation rules (§3.4.3). Some of the other
signs (21 in SignPhon) made at shoulder height were iconically motivated.
Examples of these motivated signs are: (UNDER-)SHIRT, COAT, SWEATER, BEAUTY
QUEEN, PROFESSOR. These signs all refer to the shape of a piece of cloth and the way
204 We could even decide to represent the locations on the forehead and temple with the feature [head].

Although I did not find any unmotivated signs that were located on or near the temple, the specification
high is chosen: 1. in case unmotivated temple locations were found, 2. in order to distinguish it from the
locations lower on the head.
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people wear it.Other signs made at shoulder height that I collected separately are:
GYMNASTICS, BAG, TO CARRY, FUNERAL/BURRIAL, MILITARY RANKS, TO CARRY
RESPONSIBILITY BROAD SHOULDERED, SEAT BELT, YOKE. Except for GYM and BROAD
SHOULDERED, all these signs relate to carrying things (on the shoulders). The major
location feature that covers all signs made on or near the shoulders is the feature
[trunk].

If the concept expressed refers to carrying, [trunk] is realized as shoulders

3.5.2.3
The lower body
Five signs in SignPhon were made at waist level. These signs were: TROUSERS,
UNDER TROUSERS/PANTIES, SKIRT, LIVER and ORGANS . Other signs made on the
lower part of the trunk that I collected separately are: BELLY, FAT ROLLS (ON THE
BELLY), KIDNEYS, INTESTINES, APPENDIX/APPENDICITIS, SEX ORGAN (M/F),
ERECTION, SEXUAL INTERCOURSE, PREGNANT, SICK, ABORTION, MISCARRIAGE,
STERILIZATION (M/F), DELIVERY, CAESARIAN SECTION , UMBILICAL CORD , UMBILICAL
BANDAGE, CORSET, and WRAP UP SKIRT.
It is clear from the meaning of these signs that they are all related to the lower
part of the body, either to the inside (the organs and functions thereof) or to the
outside (clothes typically worn on the lower side of one’s body). If the meaning
aspect ‘lower part of the body’ is involved, the location on the body is typically
made on the lower part of the trunk.205 Since the exact location on the trunk can be
predicted by the meaning of the sign, the feature representing the signs illustrated in
this section is [trunk].

If the concept expressed refers to (some function of) either the inside or the
outside of the lower body, [trunk] is realized as lower part of the trunk

3.5.3

Neutral space

In the SignPhon database every sign is attributed a phonetic location value. Many
signs are located in ‘neutral space’. In SignPhon the space in front of the body is
divided into three dimensions; horizontal, vertical and parallel to the body. There
were no minimal pairs of signs that differed either in their distance to the body (or
parallel plane) or in their relative distance to the midsaggital plane only. Except for
the vertical dimension (differences in height) there is no evidence that these
different locations in front of the signer are distinctive at a lexical level. Differences
205 Although I did not investigate this systematically, I observed that at least some of these signs made
lower on the body can be raised toward the center of the signing space.
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in height may be distinctive. Examples of signs that may need height specification in
space are WEATHER, SUN which are made high in neutral space and CARPET,
GROUND, FEET, which are made at waist level. All signs I found requiring a height
specification were semantically motivated.
3.5.4

Setting

Setting pairs express direction of movement. At first sight we need to linearly order
these setting pairs, as downward movements have to be distinguished from upward
movements. For instance, [high-low], as in the sign TIRED, represents a downward
movement, whereas [low-high] expresses an upward movement, as in the sign COZY.
Both signs are made on the chest. The question addressed here is whether these
setting pairs actually need to be linearly ordered, or whether there are default orders.
From the distribution of vertical directions of movement it is clear that
downward movement is less marked than upward movement (289 vs. 66).
Moreover, upward movement is semantically motivated in most cases.
Of the 289 signs in SignPhon that involved a downward movement, only 31
(10%) were motivated. Examples include: TO CRY, RAIN, HAIL (water or other
substances falling down), TEA (the sinking of the teabag into the cup), SMALL and TO
FALL DOWN . Six signs involved the metaphor DOWN IS SPECIFIC (cf. Taub 2001),
including HERE, NOW, TODAY, NOWADAYS.206
In SignPhon, 66 signs were specified as upward. Of these 66 signs, 13 signs have
phonetic upward movement, resulting from other phonetic factors. For instance, the
opening movement in YELLOW causes the slight upward movement of the whole
hand. The sign LAMP also has an opening movement of the hand. Moreover, it has a
variable location depending on the shape of the lamp (see §3.5.4). Thus, only 53 of
the 66 signs with an upward movement receive a setting pair (= direction)
specification.
Of these 53 signs that are specified by the setting pair down-up, 90% are
motivated for direction. Iconic motivation accounts for 38 signs. Examples are:
UPWARD, BIG, TO PICK UP/TO FIND, SMOKE, TO PUT ON TROUSERS, ELEVATOR and
ERECTION. 10 signs involved a metaphoric motivation in line with the metaphors UP
IS MORE, UP IS IMPROVEMENT, UP IS POWERFUL (cf. Taub 2001).
Examples include: PROFIT, TO PROMOTE, TO GROW, TO WIN.
These data indicate that downward is the unmarked direction, not only by its
relative frequency but also by the fact that upward is far more often semantically
loaded. So, in principle, a setting pair specification is not ordered.207 The default
implementation of direction is downward, high-low. In case of an iconically
206 Some 14 signs involved downward movements that I analyze not to result from a setting

specification. These signs involve: ‘to photocopy’ and ‘to be ashamed’, resulting from a closing handinternal movement, and ‘to change’, resulting from a rotating movement of the lower arm.
207 In principle, and certainly more in accordance with Occam’s razor, we could opt for direction features
here (cf. Crain 1996). In case no unmotivated marked directions existed, three direction features
[horizontal], [vertical], and [lateral] in combination with the default interpretations and semantic
implementations of the motivated directions would suffice.
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motivated direction the (upward) direction is phonetically prespecified, i.e., the
setting specification in the feature tree is associated to the linearly ordered X-slots.
In case the metaphors UP IS MORE, UP IS IMPROVEMENT, or UP IS
POWERFUL apply, the following semantic implementation rule accounts for the
non-default direction.
If one of the metaphors UP IS MORE, UP IS IMPROVEMENT, or UP IS
POWERFUL is expressed, the setting pair [high, low] is realized as low > high
I did not investigate in depth the other setting pairs, ipsi-contra and proximal-distal.
The default order for the horizontal-bilateral dimension (ipsi-contra) appears to be
contra-ipsi. Contra-ipsi also appears to be the default order in space (both in onehanded and in two-handed signs). With respect to the signs that involve a double
contact on the chest (for example DIRECTOR) the default order is also contra-ipsi.
The same default order holds for continuous contact signs as well. As I set out in the
§3.2 double contact signs and continuous contact signs only differ in their prosodic
structure (the way the end node specifications are lined up with the temporal
skeleton). I only found four examples of signs that need an ordered contra-ipsi
specification; ISRAEL, OTHER, TO LIE and WEST.
In the horizontal-parallel dimension the default order appears to be forward (i.e.,
from close to the body to distal from the body). Examples of signs that needed a
‘backward’ specification (distal-proximal) were: GREEDY, TO PARK, DRAWER, BACK,
YESTERDAY, BEHIND, TO IMITATE, PREVIOUS and TO ACCEPT.
For ASL it has been noted that in some double contact signs the order of the
contacted locations may be reversed or metathesized. For instance the sign DEAF,
first touching the area near the ear, and then the cheek, can also be pronounced the
other way around, first touching the cheek, and then the ear-area. Liddell & Johnson
(1989) have suggested that the actual articulation is influenced by the preceding
and/or following sign, although Lucas (1995) shows that there is much
unpredictable variation.
Based on a small study with two native signers on potential metathesis of double
contact signs in SLN, it turned out that both in the high-low dimension and in the
proximal-distal dimension no reversal of settings was allowed, whereas the lateral
dimension allowed reversal at least on the body (TO CHECK ).208 This complies with
the expectation that we may find reversal more easily if the order of setting is not
important, i.e., meaningful. Both in the high-low dimension (MORE IS UP,
IMPROVEMENT IS UPWARD, POWERFUL IS UP, SPECIFIC IS DOWN) and in
the proximal-distal dimension (THE FUTURE IS AHEAD, INTIMACY IS
PROXIMITY) the direction of movement can be motivated. For the ipsi-contra

208 Of course we do not know how valid these judgments are. We will have to see how reversal of

direction works in connected signing for these different signs.
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dimension, I found no mention in the literature of motivated directions, except for
the use of this dimension in verb agreement paths.
(3.33)

Reversal of settings in different dimensions

Sign

Dimension
high-low
high-low
high-low
high-low
ipsi-contra
ipsi-contra
near-far
proximal-distal

OWN, EGOIST
BREAST
SWEATER
HEAD
TO INSPECT
A LOT
NEXT
BIRTHDAY

3.5.5

(Groningen variant)

Signer A
no
no
no
n.a.210
yes
yes
no
n.a

Signer B
no
no
no209
no
yes
no
no
yes

Variable locations

In this final section I identify groups of signs that are not lexically specified for
location. These signs have variable locations. The surface or phonetic location of
these signs are determined by their morphosyntactic or pragmatic context, or by
auto-reference. Sign-morphemes that are not lexically specified for location include:
• Hand configurations representing Letters and Numbers
• Classifier hand configurations
• Signs containing self-referring body locations
Letter and Number hand configurations are all bound morphemes that, in phonetic
spell-out, need some location and movement value that may be specific for these
lexical subclasses. For instance, in finger spelling the default position of the
articulator is forearm in vertical position, the palm of the hand facing the
interlocutor. Signs for days of the week and months may involve a Letter hand
configuration in combination with a specific movement and/or orientation; a rotation
in day signs (MONDAY, TUESDAY, WEDNESDAY, THURSDAY and FRIDAY) and a
circular movement in the month signs (FEBRUARY, MARCH, OCTOBER, NOVEMBER).
Other meaningful hand configurations that can be incorporated into movement
predicates are classifier hand configurations, referring to some object of a specific
shape, size, semantic content or to the way this object is manipulated. These hand
configurations are not lexically specified for location or setting. In the phonetic
implementation the setting slots associate to morphosyntactically determined

209 In case the direction is reversed in this sign, it means BATHING SUIT.
210 The signs HEAD and BIRTHDAY were not used by informant A.
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phonetic locations. A detailed elaboration of this idea goes beyond the scope of this
section.
Another group of underspecified signs, as far as their location is concerned, are
signs that have a variable meaningful (body-) location referring to the exact location
on the body where the sign is made. Examples of these signs with self-referential
locations are OPERATION, PAIN , TATTOO, BLOOD, PIMPLES. The phonetic locations of
these signs are meaningful as they refer to themselves.

4

Orientation

In this chapter I discuss the orientation of the articulator. This potentially distinctive
component of SLN signs has traditionally been described and analyzed in terms of
an absolute direction of the palm and/or the fingers in space. In Crasborn & Van der
Kooij (1997) we argue that orientation is better conceived of as the relation of a part
of the articulator to the place of articulation. This view of orientation correctly
predicts patterns of phonetic variation that are found in the articulation of hand
orientation. Another advantage of this analysis lies in the lexical description of
spatially inflecting verbs.
In §4.1 I will briefly review other proposals regarding the orientation of the
articulator. The proposal of Crasborn & Van der Kooij (1997) and the arguments put
forward in this article are outlined in §4.2. In §4.3 I discuss some potential problems
for the analysis. Again semantic motivation appears to play a role. The
representation of orientation changes is the topic of §4.4.
4.1

Orientation proposals: absolute and relative orientation

In the first modern linguistic analysis of sign language phonotactics in 1960, Stokoe
did not distinguish orientation as a separate parameter of signs: it seemed at the time
that the way the hand was oriented in space did not systematically distinguish pairs
of signs (Stokoe 1978). To cover the few signs that were distinguished only by palm
orientation, such as CHILD and THING in American Sign Language (Klima &
Bellugi 1979:48), Stokoe used a diacritic, added to the symbol for hand
configuration in his notation system, indicating the position of the forearm bones.211
In the literature since 1960, orientation has been systematically attributed the status
of ‘parameter’ (Battison 1978; Battison et al. 1975; Sandler 1989).
Orientation has been described in two different ways, which I will refer to as
absolute and relative. Absolute orientation refers to the orientation of the hand in
space, or, more informally, the direction that the sides of the hands are pointing at
(Brentari 1990; Sandler 1989; Stokoe 1978). As the hand is a three-dimensional
object, specifying the orientation of two sides of the hand describes its full
orientation. In the sign language literature, the palm side and the finger side have
been chosen without exception and without explicit motivation.
To give an example, the SLN sign HOLIDAY (see (1.2) in §1.3) is made with a Bhand (all fingers extended and adducted) that touches the cheek repeatedly. In a
211 If the elbow is bent at 90q, and the fingers of the flat hand point forward, ‘prone’ indicates the

position of the hand, where the palm is pointing downward and ‘supine’ indicates the position where the
palm is pointing upward.
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lexical specification that makes use of absolute palm and finger orientation, the palm
is pointing to the contralateral side, and the fingers are pointing upwards.
However, the direction of the fingers may be harder to determine when they are
in curved or bent position. To facilitate the description of signs with different
handshapes, finger orientation has frequently been interpreted as ‘extended finger
orientation’, describing the direction in which the fingers point in a sign if the
fingers were extended (Greftegreff 1992). Another way of characterizing this
revised view on finger orientation is by saying that it is not the direction in which
the fingers point that is relevant, but rather the direction in which (the distal end of)
the metacarpal bones in the hand point.
Alternatively, orientation can be described by specifying how the articulator
relates to the place of articulation (Friedman 1976; Mandel 1981); this I call relative
orientation. The relative orientation of the articulator in the sign HOLIDAY would
then be the radial (or thumb) side of the hand that is related to the place of
articulation (the cheek).
In the literature various terms have been used for relative orientation. Among
these terms are focus, facing, and point of contact. Focus often refers to the part of
the hand that is pointing in the direction of the movement. Facing often means the
part of the hand that is oriented towards the location, and point of contact is the part
of the hand that touches the location. 212 It may be clear that these notions are partly
overlapping in content. If, for instance in the sign HOLIDAY, the radial side of the
hand is in focus, facing the cheek, it will naturally be the point of contact.213 In our
proposal, these three aspects are all subsumed under relative orientation. The
interpretation of relative orientation depends on the specified movement and
location aspects of the sign.
In the phonological models that have been designed, absolute orientation has
been the dominant perspective. In the few models where relative orientation has
been proposed, this has always been in addition to a full absolute orientation
specification; see e.g., Liddell and Johnson (1989). Only Greftegreff (1992)
emphasizes the importance of relative orientation in her discussion of indexical
signs. These are signs in which the hand (generally, only the extended index finger)
points to a location in space which has been assigned a grammatical role.
Greftegreff argues that variation in handshape of indexical signs, from variants
where the index finger is fully extended to variants where it is bent to various
degrees at all joints, makes the position untenable that it is the (palm and finger)
orientation of the hand in space which is crucial in these signs. Rather, the pointing
of the fingertip in the direction of the (grammatical) locus is what matters, allowing
the actual orientation of the hand to vary from utterance to utterance.

212 In Van der Hulst (1993) ‘facing' was interpreted as a part of the hand that points in the direction of the

movement. This feature was represented under the node hand position.
213 In Van der Kooij (1997) it is argued that contact is redundant, and therefore should not be
represented.

ORIENTATION

4.2

213

Arguments for relative orientation

In Crasborn & Van der Kooij (1997) we expanded the argument made by
Greftegreff, by forwarding the hypothesis that it is always relative orientation only
that is specified in the representation of the sign. There are two types of arguments
in favor of this proposal. In the first place, specifying both relative and absolute
aspects of orientation leads to redundancy in the phonological representation. This is
especially true if contact features are also present in the representation (Van der
Kooij 1996a, 1997). To properly characterize the phonotactic patterns of the
language, one should strive towards eliminating such redundancy, and opt for either
of the two types of orientation features, but not both. That is, we do not want to
specify both at a phonological level. When opting for relative orientation at a
phonological level, this does not preclude a description of orientation of the
articulator in absolute terms at a phonetic level.
In the second place, there are several arguments in favor of relative orientation.
These have to do with variation in handshapes, variation in orientation, and
morphosyntactic phenomena.
The handshape variations described by Greftegreff (1992) for indexical signs
seem to occur widely in other signs as well. For example, the SLN sign PEOPLE in
the citation form is uttered with a hooked-B handshape (cf. KOMVA 1989).
However, one frequently encounters variants where the handshape is quite different,
looking more like a C-hand (all fingers slightly bent at all joints) with the thumb in
non-opposed position. The same goes for many signs with B- or 1-handshapes in
which the fingertips touch the location. It seems, then, that it is not an absolute or
concrete specification of handshape and hand orientation that is called for in the
representation of such signs, but rather a more abstract representation. As for
orientation, this representation would have to contain the relationship between the
fingertip of the hand and the place of articulation. As for the handshape, it seems
that all that needs to be specified is information on the selected fingers ([all] in case
of the sign PEOPLE). The finger configuration is what varies in different utterances,
so it should be left unspecified at a phonological level. Again, in this proposal
underspecification plays a crucial role. The specific position of the fingers here is
left to the phonetic implementation.214
Another source of variation is the actual, or phonetic, orientation of the hand.
Here, too, for many signs we find tremendous variation from utterance to utterance.
For example, the sign IDEA (index finger extended, moving from ipsilateral temple
outwards) may be produced with many different palm orientations. In the
‘dictionary form’ (KOMVA 1993) the palm orientation is diagonally downwards
contralateral. However, both in connected signing and in productions in isolation the
palm orientation seems to vary from almost straight down to almost fully
contralateral to backwards. What remains constant in all these utterances is the
relation between the tip (or pad) of the index finger and the place of articulation (the
214 For a more extensive discussion of phonetic implementation, see Crasborn (2001).
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ipsilateral temple). Thus, whereas the actual or phonetic orientation would require
different absolute orientation values for each variant, the relative orientation is
constant for all variants. We interpret this as another source of support for
representing signs like IDEA with a relative orientation value, and not an absolute
one.
A third source of evidence for the importance of relative orientation comes from
morphosyntactic agreement. In agreement verbs, the beginning and end locations of
the path movement and the orientation of the hand may differ depending on the
referential loci of the arguments of the verb (Bos 1993; Meir 1995). The first
problem we face when describing the hand orientation in different spatial forms of
these agreement verb signs in absolute terms is that all forms have different
phonological descriptions. For instance, in the sign TO VISIT (see (2.32) in §2.4.4.2),
the sign for I-VISIT-YOU would have contralateral palm orientation and forward
finger orientation, and the form SHE-VISITS-ME would have backward palm
orientation and contralateral finger orientation. Not only would we miss the
generalization that it is always the fingertips that point in the direction of the object
(and goal) in this verb, we would also need different phonological descriptions for
the different inflected forms of this verb sign.
As pointed out by Meir, much is gained if we distinguish between syntactic roles
(subject and object) and semantic roles (source and goal). The default
implementation of these roles is that the beginning point of the movement usually
indicates the subject and source of the verb and the end point of the movement
indicates the object and goal of the verb (e.g., in the verb sign TO GIVE). The socalled ‘backward verbs’ (Meir 1995) show that the syntactic and semantic roles are
expressed by different formal aspects of the sign. While the transfer of the theme
from source to goal is expressed by the direction of the movement (i.e., the
transition between the specified starting and end point), the grammatical functions
(subject and the object) seem to be indicated by the facing of the hand. She proposes
that the normal association between the source and subject on the one hand and the
goal and object on the other, is reversed in verbs of this type. Here the notion
relative orientation appears to be useful as well. In the ‘normal’ verb TO VISIT the
tips of the selected fingers point in the direction of the object in all inflected forms.
Like in normal verbs, in backward verbs a part of the hand can be specified as well
that points in the direction of the object of the verb. In the SLN backward verb TO
ADOPT, it is the back of the hand that is pointing in the direction of the subject, and
again the fingertips that are pointing in the direction of the object. However, the path
movement (expressing the semantic roles) goes from the object to the subject. Since
the starting and end point of the path reflect source and goal, the source in this
backward verb coincides with the object, and the goal coincides with the subject of
the verb. An absolute description of orientation would not be able to capture this
generalization elegantly.

ORIENTATION

(4.1)

215

TO ADOPT

To conclude this section, there are three types of arguments favoring the use of
relative orientation as opposed to absolute orientation; variation in absolute
orientation, variation in handshape and the representation of spatially agreeing
verbs. Although based on initial and informal observations, variation in absolute
phonetic orientation seems to be overwhelming. 215 Which variant occurs under what
circumstances, and how exactly the actual finger positions are derived from the
underlying representation in terms of relative orientation is a topic for future
research (and see Crasborn 2001). In other words, we need to develop a picture of
the phonetic implementation of the phonological specification of signs.
4.2.1

Relative orientation features and their phonetic interpretation

Having argued for a relational interpretation of hand orientation, I will now address
the question what orientation values are needed for the phonological description of
SLN lexical items. I propose the following feature set, indicating the side of the
articulator that points towards the place of articulation. As it concerns a part of the
articulator, in principle we look at a part of the specified selected fingers, thus
accounting for the handshape variation discussed in §4.2. For instance, in pointing
signs the tip of the selected finger is specified. If no configuration feature (for
example [curve]) is specified, the actual position of the selected finger is irrelevant,
as long as the tips face the specified location216 (cf. Greftegreff 1992).
I illustrate all six relative orientation features in four categories of example signs
in (4.2). Next to simple contacting signs on the body and on the weak hand (end
contact signs), I distinguish simple linear path movements in space. In the last
column I give examples of continuous contact signs on the head or body. The signs
in the shaded cells are illustrated in (4.3).
215 One last anecdotal remark on the benefit of relative orientation over absolute orientation is that,

surprisingly, Deaf co-workers without linguistic training who helped us to encode signs before entering
them into the database took to the idea of relative orientation very well. They reported that it felt
completely natural and they had no problem identifying the relative orientation values for signs.
216 For all pointing signs, the value [tips] is relevant, whether the pointing occurs with the index finger,
all fingers or the thumb.
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Orientation features: realizations in different sign types

sign.....
type
feature

body end contact

[ulnar]
[palm]
[tips]217
[back]
[radial]
[root]219

T-SHIRT
EASY
YOU-CALL-ME

(4.3)
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weak hand end contact

space path movement

body continuous
contact

TO EXPECT

ALREADY

YUGOSLAVIA

MARKET

TO WAIT

LONG/LATE

POLITICS

I-CALL-YOU

ANGRY218

ENOUGH

DAFFODIL

LIFT

SWEET

SUPPOSE

SYMBOL

WITH/ALONG

RELIEVED

ROOSTER

(BILINGUAL?)

DEPENDENT

?

Signs illustrating the different orientation values

Orientation is [ulnar]: ALREADY

Orientation is [palm]: EASY

217 In case no fingers are selected [tips] is interpreted as the distal end of the metacarpals (the knuckles at

the finger end of the back of the hand). This interpretation is rare as the only sign that comes to mind is
‘to hit someone or something with the fist’.
218 In the sign intended here, the tip of the index finger slides down the nose, the fingertip making
continuous contact.
219 Following Crasborn (2001) I use [root] here instead of [wrist], the name we used in Crasborn & Van
der Kooij (1997). The term [root] is more felicitous because it refers to the root of the selected fingers,
which may or may not be in line with the wrist.
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Orientation is [tips]: POLITICS

Orientation is [radial]:
SUPPOSE
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Orientation is [back]: SWEET

Orientation is [root]:
DEPENDENT

Relative orientation is a specified part of the articulator that is facing either a
specified location or a final setting. This implies that the relative orientation features
get different interpretations for different location and movement types. We need to
distinguish between facing the specified location, and facing the final setting in case
a path movement is specified. In the first two categories in (4.2), the two
interpretations of relative orientation coincide. Facing the specified location is the
same as facing the final setting. In these so-called end contact signs the relative
orientation is the same as the ‘point of contact’, the ‘focus’ and the ‘facing’ (see
§4.1).
In the third category relative orientation indicates the part of the hand that points
in the direction of the end point of the movement. As will be elaborated in §5.1.2,
path movement is represented in the current model by specifying two setting values
for the beginning and end of the movement trajectory. So, in linear movements in
space (the third category in (4.2)) the final setting is taken as the reference point that
the specified part of the articulator points to or faces (i.e., the specified part of the
articulator faces the final setting).
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The question arises how to interpret relative orientation in signs that consist of a
linear movement in contact with the head, hand or body; so called continuous
contact signs in the fourth column. In these signs the part of the hand that faces the
specified location and the part of the hand that face the final setting do not coincide.
Either the major location, or the final setting can serve as a point of reference in
these signs. At this moment I have no specific arguments for choosing one over the
other. I choose to interpret relative orientation in continuous contact signs with
respect to the specified location.220
4.2.2

Markedness and orientation features

In the SignPhon database there was no specific field that represented relative
orientation as it is defined here. A frequency table is thus not available. However,
the field ‘leading edge’, that specifies which part of the hand faces the direction of
the movement can give some impression of what values are more frequent than
others. [Ulnar] and [palm] are the most frequent values. [Tips], [back] and [radial]
are less frequent and [root] is very infrequent. [Ulnar] is especially frequent in two
types of signs in space. Firstly in outlining signs, e.g., HOUSE, MOUNTAIN, GARDEN,
and secondly in signs with a linear movement to the side, e.g., NEVER, TO FINISH,
DIFFERENT. In signs ending in contact body location the value [root] did not occur in
SignPhon. In space [root] does occur, but is not at all common (e.g., SUBTITLES,
DEPENDENT). Moreover, when [root] occurs in closing hands (e.g., TO ACCEPT, NICE)
it cannot be distinguished from [back].
4.3

Potential problems for the relative orientation analysis

Is there no place at all, then, for absolute orientation values? In the introduction I
mentioned the possibility of a division of tasks between relative orientation features
in the phonological representation of signs and absolute features used in the
phonetic description of signs. So, for every realization of every sign its phonological
orientation specification (or lack thereof) would be linked to a surface orientation
that may be described in absolute terms. The range of surface orientation values in
the phonetic implementation awaits further research. In this section I try to address
the question what signs constitute a problem for a relative interpretation of
orientation. What signs are counterexamples to what would be the (non-described,
220 If, for instance, we were to find variants of these continuous contact signs in neutral space (i.e.,

without the actual contact), the setting-interpretation of relative orientation would be preferable, because
the relative orientation specification would be the same for both variants. The difference between the
variants would lie in the specification of a distinct body location. An example of this imaginary variation
is illustrated using the sign MOTHER (see (2.31)). In the location interpretation it would be specified
[radial]. In the setting interpretation it would receive the value [root]. If in the imaginary variant of this
sign, the location ‘chin’ would be lost, the orientation specification would have to change from [radial] to
[root] in the location interpretation, but would remain unaltered in the setting interpretation. However, I
am not aware of such variation in SLN.
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but secretly assumed) default interpretations? In other words, are there signs that
need to be specified in absolute (i.e., phonetic) terms?
I identified three major groups of potentially problematic signs.221 The first
group consists of signs in space that have no path movement, i.e., signs that have no
initial and final setting specified. The second group consists of two-handed signs.
Both in balanced and in unbalanced signs the orientation of the weak hand has to be
made explicit. The third group consists of signs that have a semantically motivated
orientation. Two major groups can be identified; the motivated orientation of object
classifiers and the outlining orientation in depicting signs.
4.3.1

No path movement

Some signs have no specified location in their underlying representation. Relative
orientation is defined as a relation between a part of the hand and a location. If there
is no location specified, as in the signs in neutral space (that do not have [plane]
specified), the relative orientation is interpreted with respect to the final setting.
What do we do with the signs that lack both a location specification and a path
movement (i.e., have no final setting? Two types of path-less signs come to mind.
Firstly, a limited number of non-body related signs occur with only a local
movement (e.g., WET, TO DO, HOW). Secondly, there are signs with circular
movement (e.g., TO REHEARSE, TO RIDE A BICYCLE). These two types of signs are
illustrated in (4.4).
(4.4)

Signs with a local movement only (WET, TO DO, HOW), and signs with
circular movement (TO REHEARSE, TO RIDE A BICYCLE)

WET

221 Thanks to the participants of the workshop on orientation organized by the Dutch Interpreters

Association (NBTG) in October 2000. In this workshop we started thinking about signs that were
potentially problematic for a relative orientation analysis.
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TO DO

HOW

TO REHEARSE

TO RIDE A BICYCLE

The set of pathless signs in (a.) all consist of a closing [all]-hand; only the
orientation of the palm and/or fingers differ.
WET – palms face each other, the position of the forearm bones is neutral
TO DO – palms face forward, the position of the forearm bones is pronated
HOW – palms face upward, the position of the forearm bones is supinated

There are several ways in which we could accommodate these signs in terms of
relative orientation. We could, for instance, propose a plane parallel to the body that
would serve as the point of reference for interpreting the relative orientation values.
This would require the assumption of an otherwise unnecessary location
specification. Therefore, I propose to use the articulatory orientation features
[supine] (i.e., clockwise rotation of the forearm) and [prone] (i.e., counterclockwise
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rotation of the forearm) in these cases. These features are needed in dynamic
contexts, i.e., for the representation of orientation changes. The representation of
orientation changes is discussed in §4.4. The signs in (4.4) are specified as follows.
No orientation specification is needed in WET; the default position is neutral, and
neither pronated nor supinated. The sign TO DO is specified [prone] and the
orientation of HOW is [supine].
Hence, only pathless signs that have no location specification (i.e., signs in
space) can be specified for the dynamic orientation features [supine] and [prone]
that are necessary anyway.
Spatial signs with circular movement (illustrated in (4.4)) constitute the second
set of ‘pathless’ signs. Most of these signs only need to be specified for movement
shape (i.e., [circle]) and a direction (i.e., [clockwise] and [counterclockwise]). In
§5.1.3.1 the representation of these circular movements is addressed. Most circular
movements in space need no orientation specification on top of the direction of
circling (i.e., have a phonetically predicted realization based on articulatory ease).
For instance, the clockwise circling of the fist in the sign TO REHEARSE has no
specific orientation specification. In this sign the orientation can vary from neutral
forearm position, palm facing backward/contralateral to supine position, palm facing
upward. I consider the fact that the palm may face upward to be a phonetic effect of
the direction of circling, i.e., [clockwise].
In the sign TO RIDE A BYCICLE, which also has a clockwise circling movement,
the absolute orientation of the palm does seem to matter, at least in careful
pronunciation of the sign. The palm of the hand is pointing downward. Not only is
the shape of the circling alternating movement semantically motivated in this sign,
but conceivably the orientation of the hands, referring to the pedals, is as well. We
may need to specify an absolute orientation of the palm in this sign. In §4.3.3
semantic motivation of orientation is discussed in more detail.
4.3.2

The weak hand in two-handed signs

Orientation specifications always refer to the orientation of the strong, moving
articulator. What happens if a sign involves two hands? The description of
orientation depends on the type of two-handed signs (cf. the typology proposed in
Van der Hulst 1996b). In balanced signs, such as TO REHEARSE and TO RIDE A
BYCICLE both hands move, either in tandem or in an alternating manner. In
unbalanced signs the non-moving weak hand serves as a location for the moving
strong hand and the handshape and orientation of the weak hand may differ from
those of the strong hand (Van der Hulst 1996b). I propose to interpret the orientation
specification according to these types of two-handed signs.
What seems to be relevant in many two-handed signs is the relation between the
hands. In the literature this relation is described by ‘hand arrangement’ features such
as [on top of], [next to], etc. Instead of using an additional set of articulator relation
features, as suggested in Crasborn and Van der Kooij (1997), I propose to use
relative orientation features instead. By interpreting the orientation specification of
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the (strong) hand with respect to the other hand (and vice versa), these features can
capture the relation between the hands as well. The actual orientations result from an
interaction between handshape specifications and the relative orientation
specification interpreted with respect to the other hand.
At least for all cases where the orientation of the weak hand differs from that of
the strong hand, we need to specify the orientation of the weak hand. I propose to do
so in a similar manner, i.e., to interpret the orientation of the weak hand with respect
to the strong hand.
In some two-handed signs the specification of relative orientation for one or both
hands does not render the correct surface form. In these cases, there is semantic
motivation involved. The issue of motivated orientation is elaborated more in the
next section (§4.3.3).
In (4.5) an overview is given of the (phonetic) interpretation of relative
orientation specifications for the different types of two-handed signs. I subdivide the
unbalanced signs in signs that have the same handshape on both hands and signs that
have different handshapes. A further distinction is made in both balanced and
unbalanced sings that have the same handshape on both hands. This distinction
concerns the motivation of the orientation. Motivated orientations are indicated in
italics.
(4.5)

Overview of the interpretation of orientation in two-handed signs

Balanced
H1 = H2
Unmotivated

Motivated

TO REHEARSE

TO

ori.= ø

BICYCLE

TO SIGN

ori.= [radial]
palm down

RIDE

A

Unbalanced
H1 = H2
Unmotivated

Motivated

H1 z H2
Motivated

TO EXPECT

TANGERINE

TO PHOTOCOPY

H1: ori.= [ulnar]
H2: ori.= [radial]

H1: ori.= [palm]
H2: ori.= [palm]
palm up

H1: ori.= [tips]
H2: ori.= [palm]
palm down

ori.= [palm]

(4.6)

Motivated weak hand orientation

TANGERINE

TO PHOTOCOPY
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Signs in the first two columns of (4.5) are symmetrical; movement of both hands is
either the same (TO REHEARSE) or alternating (TO SIGN, TO RIDE A BICYCLE). The
orientation specified for the strong hand is the same for the weak hand. Note that the
orientation specification is used in a reciprocal manner here. The palm of the strong
hand in the sign TO SIGN faces the palm of the weak hand, which in turn faces the
palm of the strong hand, because it receives the same orientation specification as the
strong hand. This is the default situation in balanced signs. In unmotivated signs not
only the orientation of the weak hand, but also the orientation of the strong hand can
be underspecified, as in TO REHEARSE. This underspecified orientation is
phonetically interpreted as any position that feels comfortable while performing
clockwise circles. Surface orientations can vary from palms facing up to palms
facing contralateral and from fingers pointing forward to fingers pointing upward.
In motivated balanced signs such as TO RIDE A BICYCLE, the relative orientation
gets a reciprocal interpretation as well. The radial sides of the hand are facing each
other. In this sign, however, variation in the surface orientation seems to be highly
restricted. The palms of the hands representing the pedals are pointing down in this
sign. Similarly, the relative orientation specification of the unbalanced sign
TANGERINE, which has the same handshape on both hands, renders a sign that has a
neutral position for the weak hand.222 However, in the citation form of the sign the
palm is facing up, referring to the way one holds a tangerine on one hand, implying
that this sign would need a surface or absolute orientation specification (at least of
the palm orientation) in its lexical representation.223 The account of iconically
motivated orientations in terms of prespecified absolute orientations is discussed in
more detail in the next section.
In unbalanced signs in which the handshapes are not the same, the weak hand is
often related (i.e., has the same form as) to so called classifier handshapes in
complex predicates. These signs may have originated from classifier constructions
historically (Brennan 1990). Because in these signs the orientation of the weak hand
is semantically motivated in a similar manner as in the signs discussed in the next
section, I will discuss the last example TO PHOTOCOPY there.
4.3.3

Motivated orientation

In many signs the absolute orientation in signing space seems to be less relevant.
However, there are signs that cannot be accounted for only by specifying a relative
orientation and the default implementation thereof. The predicted form of TO
PHOTOCOPY using the description in §4.3.2 would yield the palm of the weak hand
pointing in the contralateral direction. However, the palm is supposed to point

222 Arguably, the neutral position is palm facing contralaterally.
223 As we would expect in connected signing, I observed a realization of this sign in the instruction video

of the interpreters’ training with a weak hand in the phonetically unmarked position (palm facing
contralaterally).
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downward in this sign. 224 The piece of equipment this sign refers to has a horizontal
transparent flat surface on which the book or paper to be copied is placed. The palm
of the hand typically is the ‘contacting’ part of the hand, facing the photographic
device of the machine. The palm represents either the transparent flat surface or the
book or paper that is placed on it. In either case the palm is facing downward. I
therefore propose to account for this ‘deviant behavior’ by semantic implementation,
that is, by phonetic (pre-)specification of the direction of the palm of the weak hand.
For many classifier handshapes, the orientation of the hand seems to be part of
the underlying representation. Classifiers have no inherent place of articulation: they
are articulated at a certain location only when combined with other phonological
characteristics in forming a predicate. Thus, they are bound morphemes. For
example, the human being classifier in NGT consists not only of the 1-handshape,
but also of the information ‘finger pointing upwards’. Modifying this information
leads to a change in meaning, viz. a change in the posture of the human being.
Similarly, the classifier for relatively short and wide vehicles (cars, small boats) is
distinguished from the classifier for relatively long and high vehicles (bikes, buses)
by its orientation only: both have a B-handshape, the former with palm pointing
downwards and the latter with the palm pointing sideward. The legs classifier is a Vhandshape with the fingers pointing downwards. In all these cases, the absolute
orientation in space seems to matter. However, there is a viable relative orientation
interpretation to classifier handshapes as well.
In classifiers, the hand (shape) symbolizes a certain object, the referent. This
referent in reality typically has a specific orientation. For example, if a handshape
(the symbol) symbolizes a car (the referent), this car typically has a fixed, absolute,
orientation in space: the bottom of the car is normally pointing towards or parallel to
the ground. The same holds for the hand (shape) symbolizing a car: its palm is
typically pointed downwards. The palm of the hand, then, is associated with the
bottom of the car, and the back of the hand is associated with the top of the car. If
the car classifier is used with the palm pointing in a different direction than
downwards, this is interpreted as a change in meaning, too: the interpretation of the
sign could then be, for example, that the car is located on a non-horizontal surface
(for example, a hill), or that the car is upside down. Summarizing, the orientation of
the hand is meaningful in these cases, and the meaning is interpreted with reference
to the absolute space around the signer, where the signer is standing perpendicular to
the ground. A parallel case can be made for the other classifiers.
In the case of the car classifier, then, we see that although it is the absolute
orientation in space that matters, it could still be considered relative orientation: it is
relative to the construed three-dimensional space that the signer envisages. There is
a significant sense in which the relativity here is important, namely that it is not just
the physical space around the signer to which a part of the hands relate, say the
ground surface that the signer is standing or sitting on, but rather a part of the hand
relates to a part of a conceptually construed, imaginary, space. This becomes more
224 At least when carefully articulated in isolation, the palm points downward. In natural signing I
observed versions with a more contralateral direction of the weak hand palm.
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clear when we consider the example of a car going uphill: we still want to assume
there that the bottom of the car (symbolized by the palm of the hand) is pointing
towards (or even ‘contacting’) the ground surface, but we can only do so if we
assume that the conception of the ground surface has changed, such that it is no
longer identical or parallel with the physical ground surface that the signer is located
on.
Not only the palm but also the other parts of the hand are meaningful: the
fingertips typically refer to the front of the car. In the example of the car driving
uphill the fingertips would typically point in the direction of the movement in case
the car is intended to move forward. This would require a double specification of
relative orientation, [palm] interpreted with respect to the ground surface (or major
location) and [tips] with respect to the direction of the movement (or final setting).
Both relative orientation values are semantically motivated.
The problem with this analysis of absolute orientation of classifiers in terms of
relative orientation is that, typically, I considered relative orientation to mean
‘relative to the phonologically specified place of articulation’. In the cases just
discussed, the relation of a part of the hand seems to be rather to a specific part of
neutral space, which has not traditionally received a specific location specification.
In most phonological models, there is a location feature value [neutral space], but no
subdivisions have been made according to the construction of imaginary objects and
surfaces -- which are argued to be highly flexible and productive (Liddell 1990;
1995). Some researchers have identified loci in so-called syntactic signing space (in
which neutral space is embedded). As I argued in Chapter 3, in the lexical
specification of agreement verbs, the location information is underspecified and
filled in by the syntactic context (Engberg-Pedersen 1993; Uyechi 1996). Regarding
the interpretation of relative orientation values, these loci can have the same
function as the lexically specified locations. The phonological form of agreement
verbs arguably contains a relative orientation value, but no location information.
The phonological location feature [plane] in neutral space was proposed on
similar grounds. Because the contacting movement types we find on the body look
so similar to the movements we find in neutral space I proposed to assume a
horizontal plane that can serve as a virtual reference point for the specified relative
orientation values (see §3.2.5). We can even push the analysis one step further by
not only allowing reference to this virtual horizontal plane, which has lexical status,
but also allowing reference to virtual objects. Allowing reference to virtual objects
enables an analysis of classifier constructions and lexical depicting signs in terms of
relative orientation. Consider the lexical depicting signs HOUSE, MOUNTAIN, BALL,
and WALL among others. As far as their orientation is concerned, these signs all
share the property that it is the palm of the hand that is depicting, by ‘contacting’ the
outline or surface of the virtual object of reference. If we always use the palm of the
hand to indicate the part that is ‘contacting’ any virtual object, which seems to be
the case in the ad hoc depicting of shapes of objects as well, then we may consider
the palm of the hand to be a productive and identifiable part of signs that is used to
depict analogical meaning.
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Liddell (2001) is skeptical of a full morphological analysis of classifier
constructions (cf. Supalla 1982). He emphasizes that before we can address the topic
of productivity in these constructions, we first need to identify parts of signs that
express (parts of the) meaning. He expects that especially the orientation of the
articulator in classifier constructions will vary from sign to sign. An example is the
‘car’ classifier mentioned above. The orientation of the articulator representing the
car is analogous or iconic. In absolute terms (cf. the orientation description in the
MH-model of Liddell & Johnson 1989) the orientation is not identifiable as a formal
part of signs that expresses a part of the meaning. However, if we assume that
orientation is a relative notion, orientation appears to be much more systematic. We
assume that the palm of the hand represents the bottom of the car and that the tips of
the fingers refer to the front of the car. By moving in space, the articulator
establishes a virtual map. The orientation is constant. In this sense an analysis in
terms of relative orientation also formulates a partial answer to Liddell’s quest for
identifiable units that may be used productively.
By relativizing the notion of orientation, we can make explicit and testable
predictions about the form of signs. In the first place, much more variation in actual
orientation than hitherto assumed is predicted. Second, we predict that the phonetic
or absolute orientation values are predictable by a set of phonetic implementation
rules. These two predictions are connected, of course: phonetic implementation rules
are dependent on contexts of different sorts (sentential, sociolinguistic, etc.) in
which different variants arise (cf. Lindblom 1990; Pierrehumbert 1990).
I arrived at a reduction of the set of possible distinctive feature classes by
showing that in our model point of contact, focus and facing can all be analyzed as
the phonetic interpretations of one feature class – relative orientation – in
combination with information about the articulator and the location.
The cases that seemed to pose counter-examples to the relativized approach –
signs without a path, weak hands and classifier hands – were shown to yield to the
relative orientation approach. Specification of absolute or phonetic orientation
appears to be necessary as lexical prespecification only when the orientation is
iconically motivated (that is, when there is a motivated or analogous relation
between the orientation of the sign’s referent and the orientation of the articulator).
4.4

Orientation changes

In this section I address the representation of orientation changes. Orientation
changes are phonologically relevant local movements.225 I start with an overview of
phonetic orientation changes. I will then argue that only one type needs
225 The set of non-path movements consists of local (or hand-internal) movements and secondary

movements. Local movements are lexical changes in finger position or changes in the orientation of the
hand. Secondary movements are rapidly repeated local movements (including finger wiggling) or path
movements (including circling and zigzagging). In principle, both local and secondary movements can be
combined with a path movement.
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phonological specification, the rotation of the forearm. For the other two types, I
found no evidence that they are distinct from path movements. Furthermore, they
seem to coincide with path movements, and I propose to represent the latter in terms
of a setting change.
Phonetically three types of orientation changes can be distinguished.226
(4.7)

Phonetic orientation changes

Change in palm orientation only: rotating
prone > supine (clockwise)
supine > prone (counter clockwise)
repeated
Change in finger orientation only; pivoting
radial > ulnar (pinkywards)
ulnar > radial (thumbwards)
repeated
Change in palm and finger orientation; nodding
back > palm (palmwards)
palm > back (backwards)
repeated

(4.8)

DIFFICULT
RECOGNITION
WHICH
QUARTER HOUR
GET-LOST
WHAT
WEAK
BETTER
SUGAR

Sign illustrating the different phonetic orientation changes

prone>supine: DIFFICULT

supine>prone: REGOGNITION

226 A fourth phonetic orientation change would be a combination of pivoting and nodding, as in the ASL

sign ‘only one’ (Sternberg 1994), resulting in a circling movement pivoting around the wrist. I know of
no SLN sign with this movement.

228

CHAPTER

4

repeated rotation: WHICH

radial>ulnar: QUARTER HOUR

ulnar>radial: GET-LOST

repeated pivot: WHAT

back>palm: WEAK

palm>back: BETTER
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repeated nod: SUGAR
Sign linguists differ in the representation of these changes in the phonological
structure of signs.
Stack (1988) represents all three phonetic changes in terms of two stages and
two directions. These directions are represented as sequences of two absolute
orientation values (up and down, prone and supine). I adopted this type of
representation, which is in line with the representation of other movements as
branching nodes (see Chapter 5). Sandler (1989) and Liddell & Johnson (1989) only
represent rotating and nodding movements. Sandler (1989) does so in terms of an
additional absolute palm orientation value in a branching palm orientation node.
Brentari (1990) represents all three phonetic orientation changes. She uses the
dynamic articulatory feature values ‘nod’, ‘twist’ and ‘rotate’, which are associated
to the feature [joint2]. This feature specifies the choice of the joint involved in the
movement, i.e., either the elbow or the wrist. The combination of these features
results in the phonetic six-way distinction illustrated in (4.7). In Brentari (1998) only
five contrastive prosodic orientation features are distinguished.227 These are:
supination, pronation, flexion (nodding palmwards), extension (nodding backwards)
and abduction (pivoting thumbwards).
In the SLN data I have found no evidence that nodding and pivoting are
distinctive orientation changes. Following Van der Hulst (1993) I propose to analyze
nodding and pivoting as regular setting changes. In addition to the fact that I found
no minimal pairs based on the specification of these orientation changes there are
two observations that support the idea that rotation is the only phonological
orientation change.
First, we find a lot of variation in the realization of pivoting and nodding
movements. In many cases they alternate with regular path movements. For example
the sign MORNING has an upward, sideward movement, palm facing the body and the
thumb side leading (relative orientation is [radial]). In citation form and in careful
signing this sign is realized with a full arc-shaped path movement, where the pivot
point is the elbow. In fast or tensed signing this sign can be realized as a finger
orientation change only; a thumbward pivot, where the pivot point is the wrist. In
many cases pivoting and nodding are phonetic effects of relative orientation
227 Brentari (1998) uses the term ‘prosodic’ in a similar way as I use the term ‘dynamic’ here.
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specifications in combination with a setting change. The side of the hand that is
specified as pointing in the direction of the movement (the relative orientation
specification) always coincides with the direction of the pivoting or nodding
movement. For instance, the radial movement (the thumbside of the hand pointing in
the direction of the final setting) in GET-LOST has a radial pivot as a side effect. The
ulnar movement (the pinky side of the hand pointing in the direction of the final
setting) in ALREADY has an ulnar pivot as phonetic side effect. An example of
nodding as a phonetic effect can be found in the sign BETTER. This phonetic effect is
also automatic. However, there are signs that overrule this automatic effect. For
example the sign WALL is similar to the sign ALREADY, except for the ulnar pivot.
This sign requires a fixed wrist position. The palm side of the hand in this sign is
referring to the perceived surface of a wall. In §5.1.3.1 these signs are illustrated.
This again is an example of the special status of the palm side of the hand in
‘outlining’ signs.
Second, the distribution of rotating movement is less restricted than nodding and
pivoting. Nodding movement can only combine with path movement directions that
are not the same as the direction of the nodding. So, for instance, the sign TO
CONTROL has a nodding movement (palm ward) on a sideward path (ulnar). The sign
TO WALK SOMEWHERE has a nodding movement (palmward) on a forward path
(front). What seems to be excluded is a combination of nodding movement on a
downward path.228 The same restriction applies to pivoting movements. We find
signs like TO SEARCH with pivoting movements on a forward path, and ART with a
pivoting movement on a downward path, but I know of no sings that have pivoting
movements on a sideward path. In case we represent the nodding and pivoting
movements as setting changes, the constraint on the combinations that are discussed
above would be that in case two path movements are combined, one of which is
repeated, they cannot have the same setting and relative orientation specifications.
Unlike the other two phonetic orientation changes, rotating movement can
combine with path movements in all directions (e.g., FAR-AWAY has a forward
movement, WATER has a sideward movement229) Moreover, rotating movement can
also be combined with a path movement when the rotation is not repeated. Examples
are TO RECOGNIZE , a pronating rotation on a downward path (in fact a path that can
be modified for its object argument), and VERY FIRST, a supinating rotation on an
upward path.
These observations support an analysis of nodding and pivoting in terms of path
movement and an independent representation of rotating movement. The
representation of the orientation node is illustrated in (4.9).

228 The representation of nodding and pivoting on a path would require a double setting specification. A

possible representation would be a duplication of the setting node by branching it. One setting node
would then represent the path and one would represent the nodding or pivoting movement. The technical
details of this representation await further investigation.
229 In fact FAR AWAY is a directional sign that can be made in all directions.
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(4.9)

Representation of the orientation node
Orientation
Dynamic Orientation
Relative Orientation
[prone]

[supine]

[ulnar]
[palm]
[tips]
[back]
[radial]
[root]
Analogous to the setting pairs representing path movements, the dynamic orientation
features [prone] and [supine] typically occur pairwise. A sequence of [prone],
[supine] renders a clockwise rotation of the forearm, and is the unmarked, most
frequent order. The sequence [supine], [prone] results in a counterclockwise rotation
of the forearm. Examples of these two directions of rotation are represented in (4.9):
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Two rotating signs on the temple:
a.

b.
Orientation

Orientation
Dyn. Ori.

Rel.Ori.
|
[tips]

Dyn.Ori.
Rel.Ori.
|
[tips]

[prone] [supine]

[supine] [prone]

TO KNOW

TO RECOGNIZE

If we represent nodding and pivoting in terms of setting changes, how do we
represent the difference between for instance TO GROW (no wrist movement, the
palm points downward throughout the sign) and LARGE(R) (with the predictable
nodding wrist movement) illustrated in (4.11):

ORIENTATION

(4.11)
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TO GROW and LARGE(R)

TO GROW

LARGE(R)

Instead of a representation that makes LARGE(R) more marked than TO GROW by
specifying the wrist movement, I choose to use relative orientation in these cases.
The sign LARGE(R) is represented by a setting change ([down], [up]) and the relative
orientation specification [back]. The default interpretation of this constellation of
setting and orientation features is the upward path movement. The fact that the
fingers point upward at the end of the sign is a phonetic effect of the unrestricted
upward movement. In the sign TO GROW, we need to specify why the palm of the
hand is pointing downward throughout the sign. We may introduce an articulatory
feature here that fixes the wrist joint (similar to the [joint2] features in Brentari
1990) we can also take a semantic perspective again. If we assume in this sign that
the palm of the B-hand is used as the ‘contacting’ part again, contacting the upper
surface level of an imaginary rising scale, a similar representation can be used as in
the outlining handshapes. The palm is the part of the hand contacting the virtual
object, a vertical scale in this case. This semantically motivated orientation can be
specified on top of the ‘regular’ relative orientation specification [back] that is
interpreted in relation to the final setting of the upward movement.

5

Further restricting the model: minimal
representations of movement and the nondominant hand

The preceding chapters have dealt in some detail with the three major formational
elements in SLN. I now turn to two aspects of sign formation that have been the
source of unresolved controversy in the sign language literature: the role and
representation of movement and of the non-dominant or weak hand.
These two categories have been the subject of lively debate because their
presence is salient in sign languages, while their role in producing lexical contrasts
is much less pronounced. I will argue for an extremely parsimonious representation
of both categories. It will be shown how the correct surface representations can be
derived through interpretation of the categories proposed in the present model
In addition to a discussion of movement and the weak hand, this chapter also
offers an integration of the components of signs discussed in the previous chapters,
resulting in the model of §5.3.
5.1

Movement

The topic of this section is the movement aspect of signs. The representation of
movement has been the subject of many articles that appeared in the nineties. The
controversy, briefly discussed in §5.1.2, concerns the question of whether movement
is a phonological primitive (more specifically, whether it has segmental status) or
whether it is best analyzed as a transition that can be predicted from the
specification of two (or more) states of the articulator. As part of the general strategy
of this thesis, redundant information is omitted from the underlying representation,
so I will defend the position that movement is primarily a transition.
From a compositional point of view, movement can result from a change of
position (or setting) of the whole articulator, a change in the position of the digits or
a change in the orientation of the articulator. The first type is generally called ‘path
movement’ and the hand-internal change and change in orientation together are
coined ‘local movement’. This classification is illustrated in (5.1).
(5.1)
Path movement
Movement

Hand-internal movement
Local movement
Orientation change
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The distribution and the representation of local movement – hand-internal
movements and orientation changes – has been the subject of separate sections in the
chapters on hand configuration and orientation. In this section I review aspects of
path movements and combinations of path movement and local movement. A
typology of SLN movements and their combinatory restrictions is offered in §5.1.2.
In §5.1.3 these potentially distinctive movement features that have been proposed in
the literature are discussed against the background of their distribution in the SLN
data in SignPhon. The representation of movement in the model at hand is offered in
§5.1.4.
5.1.2

The movement controversy

Movement can result from a change of position of the whole articulator, a change in
the position of the digits or a change in the orientation of the articulator.
Combinations of these types occur, but not in an unrestricted manner. In SLN, all
local movements can be combined with a path movement. When combined with a
local movement, the path movement cannot have a distinctive shape. It takes the
default ‘straight’ shape.
A third type of movement has been described in the literature: ‘secondary
movement’. This term is used to indicate movements that are rapidly repeated and
can be superimposed on a path. Stack (1988) argues that all secondary movements
can be analyzed as repeated ‘primary’ movements (i.e., path or local movements).230
Based on a review of movement types in SLN (Van der Kooij 1994), I argue that
this analysis can be applied to SLN as well. In (5.2) I present the attested
combinations of movement types in SLN signs.

230 Wiggling movement is the only ‘secondary’ movement without an apparent primary counterpart. I

analyzed ‘wiggling’ as a repeated, alternating closing movement in §2.2.4.6.
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(5.2) Combinations of movement types

setting change
(path)
hand-internal change
orientation change

single
repeated
single
repeated
single
repeated

In situ

On a path

+
+
+
+
+
+

?231
+232
+
+
+
+

As the chart shows, movements in SLN can consist of a single setting change (e.g.,
CORRIDOR), a single change in handshape (e.g., AWAKE), or a single change in
orientation (e.g., DIFFICULT). We also find repeated versions of each of these
changes. For example, COLOR has a repeated path movement, CHICKEN has a
repeated handshape change, and WHICH has a repeated orientation change. Both
single and repeated changes in setting, handshape and orientation can be found in
cotemporal combination with a path movement (but see footnotes below). For
instance NICE consists of a single handshape change on a path, TO ACKNOWLEDGE
consists of a single orientation change on a path. Repeated handshape change on a
path is not attested frequently, but is exemplified by the sign TO DISCUSS.233 FAR
AWAY is an example of a repeated orientation change on a path.
Can all phonological movements in SLN be accounted for in this way? Is all
movement in SLN restricted to path movement, local movement and combinations
of path and local movements? This would imply a strong polarization between path
and local movements, and it would justify a representation that divides these
movement types on phonotactic grounds.
For SLN the generalization holds by and large. There is a very small set of signs
that combine two local movements in SLN. For example, in the sign INTERNET the
two active hands both rotate and open their closed [all]-hands, while the palm sides
of the hands are in contact. The sign OLYMPIC GAMES consists of [one]-hands that
are alternatingly interlocking (specified [close] and [crossed]) while rotating.

231 What does a combination of two setting changes mean? Some researchers have suggested that

diagonal movements, as in the ASL sign KING and in the SLN sign CUSTOMS, can be decomposed into
two separate paths (Irene Greftegreff, personal communication). A formal elaboration of this idea is
captured in the way diagonals paths are expressed in this thesis. Diagonal movements are represented as
transitions between two complex settings, for instance [high, contra] to [low, ipsi] on the chest in both
example signs.
232 Signs like TO LOOK FOR , which consists of a zigzagging forward movement, and SUGAR which
consists of a zigzagging sideward movement can be analyzed as a repeated setting change imposed on a
path. In 4.4 I discuss a restriction on the combinations of path movement and orientation changes that are
analyzed as setting changes; they cannot have the same specification. The exact implementation of this
idea is left for future work. I refer to Van der Hulst (1993) for an account of zigzagging movements in
terms of a combination of Hand position (relative orientation) and Path movement.
233 This may well be a morphologically complex sign.
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Likewise, the hand-internal movement rubbing I analyze as a combination of closing
and rotating movement.
Crasborn (2001) shows that the phonetic variation found in the articulation of
some lexical signs does not always obey articulatorily defined categorical
distinctions between path movements and, for instance, orientation changes. The
prosodic model of Brentari (1998) is an attempt to formally represent the variation
in articulation of lexical signs. I refer to Crasborn (2001) for an in-depth treatment
of this problem. I want to make two remarks here. Firstly, the generalization on
cotemporal combination of movement types that by and large holds for SLN lexical
items justifies the representational distinction between setting change on one branch,
and hand-internal and orientation change on another. Furthermore, by making the
representations of signs less phonetic, that is by only specifying non-predicable,
phonological movement, the combinatorial generalization becomes even stronger.
Summarizing, movement can be a change in setting, handshape or orientation.
Combinations of movement consist of a change in setting plus either a handshape
change or a location change. Both a combination of local movements and the
combination of path movements is marked. In addition, path movements can have
distinctive shapes and all movement types can be repeated.
The representation of movement and its status in phonological models has been
debated in many articles appearing in the 1990s. Stokoe (1960) first introduced
movement as one of the three cotemporal components of the sign. Movement in his
analysis occurs simultaneously with the other categories of features. Movement
types, such as opening and closing of the hand, wiggling, rotation of the lower arm
and contacting action, are all assigned a feature. This analysis makes the sign
comparable to a spoken language segment, in that all distinctive elements occurring
simultaneously.
In the late 1970s, however, attention was drawn to the linear organization in
signs. Phonological and morphological evidence was used to indicate that, in order
to refer to the initial and final position of the hand, a sequential structure is needed.
(cf. Johnson 1986 on metathesis, Klima & Bellugi 1979 on slips of the hand, Sandler
1989 on negative incorporation, and various sources on the verb agreement system).
Notably, aside from metathesis, the arguments for the representation of a linear
structure are based on morphological and morphosyntactic evidence. Models
evolved that incorporate a skeletal tier. In all models the tier is used to linearize
articulatory information (features). The interpretation of the skeletal position differs
in the various models. Two types of sequential models can be distinguished. Models
that analyze movement as a transition – the movement-as-transition models – make
use of only one type of skeletal unit. Other models – the so-called segmental models
– distinguish between two types (labels) of skeletal units, comparable to Clements'
CV-tier (Liddell & Johnson 1989, Sandler 1989 and Perlmutter 1989). Both Sandler
and Perlmutter capitalize on the fact that static and dynamic segments (Location and
Movement respectively) are comparable to C and V and consider the LML structure
as a sign syllable. Further, both consider the LML structure as a canonical shape of
the sign.
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Liddell & Johnson (1989) propose a segmental model (partially and
schematically represented in (5.3a) in which they distinguish two types of skeletal
units, Holds (H) and Movements (M). These units associate to unorganized bundles
of features for (among other things) hand configuration, place, contact and nonmanual aspects, in an autosegmental manner. These bundles spread to the M-slot to
indicate that a transition takes place from one state of the articulator to the other. A
double association to the articulatory features thus always characterizes an M-slot.
The difference with the other segmental models is that the segments have a
durational interpretation. The M-unit is defined as the period of time that some
aspect of the sign is in transition and the H-unit as the period where no aspect is in
transition. Signs are represented as sequences of these differently labeled skeletal
units. A number of combinations of such units, or syllable types, occur in ASL,
according to Liddell and Johnson. Among them are L, ML, LML and MML, but no
(principled) restriction on the possible combinations of L's and M's is given.
Sandler (1989) introduced a feature-geometrical structure in the bundle of
articulatory features. Handshape and orientation constitute a feature class: Hand
configuration. Like Place, Hand configuration is autosegmentally linked to all
skeletal slots. Evidence for this hierarchical structure comes from assimilation
processes in compounds. In these assimilation processes, the orientation of the hand
and handshape form a unit. Hand Configuration and place of articulation tend to be
constant throughout the sign.234 In the representation these components are
autosegmentally linked to the LML-skeleton (5.3b).
(5.3)

Segmental models
a. Liddell & Johnson (1989)
H

M

H

[=]

[=]

[=]

b. Sandler (1989)
Orientation
Handshape
HandConfiguration
L

M

L

Place
Perlmutter (1989) added moraic structure to the representation of these sign
syllables. He draws an explicit analogy between spoken language syllables built up
of C and V units, and sign language syllables, built up of M and P-segments. A
sonority hierarchy is proposed to account for the shape of sign syllables and the
234 Note that in the finger configuration changes and the orientation changes these aspects typically do

not remain constant. However, there are components of these aspects that do remain constant, i.e., the
selected fingers, the relative orientation and the location are all represented as heads in the current model.
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distribution of different movement types. In this hierarchy P's are said to be less
sonorous than M's. Several syllable types are allowed, such as PMP, MP, PM, and P.
Segmental models propose two types of skeletal positions. The need to refer to
the initial and final skeletal point, which are represented as static segmental unit (L,
P or H) in these models, was mentioned before.235 The M-unit, however, can be
omitted in many cases, as pointed out by Stack (1988) and Hayes (1993). If two
skeletal points associated to feature content are present, a movement is
automatically implied. The M-unit is redundant if an initial and final setting, hand
configuration or orientation is specified. Examples of movement-as-transition
models can be found in Nagahara (1988), Stack (1988), Wilbur (1993), Hayes
(1993), Van der Hulst (1993), and Uyechi (1996). In these proposals, movement is
not regarded as a phonological primitive, but as derived from two different
specifications in one of the formational components, that is, by changes in location,
changes in orientation and changes in handshape. As an example of a movement-astransition model a simplified (and slightly revised) version of the model of Van der
Hulst (1993) is given.
(5.4)

Movement-as-transition model: Van der Hulst (1993)
Sign
Manner
Hand Configuration
Place

Handshape

Orientation

[a]

[c]

[e]

[b]
{X

X}

[d]

[f]
skeletal tier

Movement in this model is represented as a branching structure in the Handshape
node, the Orientation node or in the Place node. The actual features have variable
values such as [a], [b], [c], etc. As in the segmental models, the skeletal positions
(represented as X’s) linearize the featural information. These positions have no
(inherent) durational properties. I will adopt this type of representation of
movement, However, I have no evidence that the linear function of the skeleton is
needed at a lexical level. In the chapters on handshape, location and orientation
(Chapters 2, 3 and 4 respectively), I provided default interpretations in the orders of
235 However, Wilbur (1993) shows that no interpretation of the spoken language analysis of segments

applies to the sign language analysis in terms of sequences of static and dynamic ‘segments’. The only
task of these ‘segmental’, or rather skeletal, positions is to linearize.
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feature values resulting from branching end nodes. Most non-predictable orders are
semantically motivated.
The major evidence for an M-unit in the segmental models has been that
movement can have specific properties, such as a distinctive shape (straight, arc,
circle).236 Contact has been considered a movement feature as well. In Van der Hulst
(1993), contact is suggested to be one of the manner features. In §5.1.3.3 I analyze
contact as a phonetic effect of the specification of location feature in combination
with a setting change (i.e., direction of path movement). Following Van der Hulst
(1993), I analyze the properties attributed to the M-segment, the manner of
movement features as overall features to be specified in a Manner node. Thus, in the
Manner node I specify all distinctive properties of movements (like shape, contact
and repetition) that cannot be predicted from the transition resulting from a
branching end node.
Brentari (1998) developed a model that is characterized by a formal separation of
inherent and prosodic features by putting them in separate branches of a root node.
Inherent features do not change during the sign, prosodic features do.
In the model developed here, the non-changing character of some features is
captured by their head status (for instance, the selected fingers in the active
articulator node, and the location in the passive articulator node are head nodes). All
phonologically changing aspects of the sign are located in end nodes that are
dependent on the (non-changing) heads for their interpretation.
In the sign phonology literature a well-known generalization on the surface form
of signs is that all (manual) signs have movement. Although this is a relevant
phonetic observation, it does not imply that all signs must be specified for
movement underlyingly. In segmental models this generalization has no
straightforward representation, since only path movements – transitions from one
place to the other – require the presence of an M-segment. Movements caused by a
transition in hand configuration do not license an M-segment.
In Van der Kooij (1994) I formulated a well-formedness constraint that holds for
all signs: the Sign Minimality Constraint (SMC).237
(5.5)

A sign’s content has to be associated to at least two positions on the
skeleton.

This constraint accounts for the generalization that every sign must have movement
at the surface. The bipositional skeleton functions as a prosodic template (see, for
instance, Sandler 1989 and Stack 1988 on template-based analyses of word
formation). Arguably, the skeletal positions are, or correspond to, rhymes in a
236 Sandler (1996) offers a set of phenomena in ISL and ASL to argue for the categorical status of

Movement. All these phenomena can be accounted for by a non-segmental analysis of movement and a
clustering of the relevant movement features in the Manner node. Moreover, even if movement has a
categorical status, this does not imply that it is to be represented as a segment.
237 The Sign Minimality Constraint is slightly asimilar to the condition that Stack (1988) formulated. The
difference is that Stack's Minimality Condition refers to every individual aspect (Location, Orientation
and Hand Configuration) whereas the SMC generalizes over these aspects.
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prosodic structure. A constraint of this type is therefore comparable to the foot
binarity constraint in spoken languages (e.g., McCarthy & Prince 1993, Kager
1989).
The Sign Minimality Constraint is formalized as a bipositional domain on the
skeleton, indicated by the X’s between curly brackets. Because there is no need to
assume linearization underlyingly, no association to this bipositional skeleton is
needed in the underlying representation of the sign (except for the semantically
motivated directions of movement). A lexical specification of the sign may,
however, contain prosodic domain specifications. The default domain is a
bipositional domain (cf. the canonical LML-‘syllable’). In a double contact sign, for
instance, two such bipositional domains are specified (see §5.1.3.3 for the formal
account of these double contact signs).
5.1.3

Manner of movement

Several manner of movement features have been introduced in the phonological
literature. Characteristics of movement can be either restricted to path movements
(size and shape) or can concern both local and path movement (repetition, tense,
alternation, bi-directionality). In this section, I investigate whether these features are
necessary in the lexicon of SLN. I discuss some of the redundancies and propose
analyses that lead to a reduced set of underlying manner of movement features.
5.1.3.1
Shape
Several distinctive shapes are mentioned in the literature. For instance, Liddell &
Johnson (1989) distinguish three types of movement contours: straight, round and
seven. The latter is defined as a sharply angled movement, that first moves
horizontally and then vertically. This movement shape does not occur (at least not
recurrently) as a lexical movement in SLN. The round contours in Liddell and
Johnson’s typology contain both arc movements and circular movements. Both arc
and circular shapes occur in SLN. Sandler (1989) proposes a reduction of these
round shape features in the following way. The only shape feature is the binary
feature [arc]; with [-arc] representing the default straight movements. Circular
movements are underlyingly represented as two arcs, complementary in
concavity.238 I also reduce the two round contours to one underlyingly, but I argue
that circle is the lexical primitive. Arc-shaped movements may result from phonetic
effects, the prosodic context or semantic motivation.
In the SignPhon database we distinguished seven phonetic shapes. On top of the
four distinguished by Liddell & Johnson (1989) – straight, arc, circle and ‘7’ –, we
distinguished a ‘z’-shape, a ‘+’-shape and a category we called ‘iconic’ shape. Path
shapes were classified as ‘iconic’ if they outlined the shape of an imaginary object
that did not fit any of the other shapes. For example HOUSE and MOUNTAIN were in
238 Sandler defines two types of arc depending on the position of the center of the arc with respect to both

ends; if the center is higher or farther away from the body, the arc is [+concave], if it is lower or closer to
the body it is [-concave] or ‘convex’.
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this category. Only 1% of the signs were classified as ‘iconic’ in the path shapes
field. The ‘7-‘ and ‘+’-shape both occurred in one sign only, while the ‘z’-shape
occurred in 4 signs. The ‘7’, ‘+’ and ‘z’ shapes are all characterized by a sequence
of path movements that are oriented in a perpendicular (i.e., a cross-like) manner.
They are not primitive shapes of one movement unit, and may better be analyzed as
‘bi-syllabic’ or ‘bi-segmental’ (i.e., containing two movement units).
In the remainder of this section I focus on the representation of the three
remaining shapes: straight, arc and circle. I argue that only ‘circling’ is
phonologically specified by means of a distinctive feature.
The default interpretation of a setting change is a straight path movement.
Straight movements are the most frequent path shapes in the database (75%),
especially if we take into account the fact that many phonetic arc movements are
phonologically straight (or rather ‘shapeless’). If we analyze path movement as the
easiest transition between two settings, this transition can be characterized as
straight in a geometrical or perceptual manner, or it can be interpreted in an
articulatory manner. The perceptual interpretation implies the shortest transition
between two points (geometrically straight). From an articulatory perspective, the
easiest transition may be one that has the elbow in (fixed) neutral position, next to
the waist (Nagahara 1988).239 Consequently, the appearance of the easiest transition
between the two settings is slightly curved. If the transition between the two settings
needs to be geometrically straight for iconic reasons, the elbow cannot stay in
neutral position. The following signs illustrate the difference between a neutral and a
non-neutral elbow position. Both have an downward movement (setting [high],
[low]). In ALREADY, the elbow is in fixed, neutral position. In the sign WALL, the
palm is oriented toward the contralateral side, the hand outlining the vertical plane
of the imaginary wall, resulting in a raised elbow.
(5.6)

ALREADY, WALL

ALREADY

239 Nagahara notes that an other-than-neutral position of the elbow may be due to a body location or for

reasons of visual motivation.
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WALL

In principle, elbow position is not specified lexically. Based on a survey of the signs
in SignPhon, all signs that would require a non-neutral specification of the elbow are
either accounted for by their location (for instance locations above the chin often
require a raising of the elbow), or by their semantically motivated orientation or
straight-line interpretation of the setting transition. This finding is in line with the
claim that “straight-line movement does not exist in non-pantomimic ASL”
(Nagahara 1988:59).
Of all path movements in the database, 15% have an arc-shape, at least
phonetically. In Van der Kooij (1994) I argued that arc is not a phonological
primitive (represented as a manner of movement feature). Arc movements can either
be a phonetic effect, or the result of a specific prosodic context, or the result of
semantic motivation.
Phonetically based arcs can result from the articulatory default interpretation of a
transition between two settings as described above. So, a sideward movement palm
facing toward the body and the radial side of the hand facing the final setting
(relative orientation [radial]) looks like an arc if the elbow stays in neutral position
(e.g., the sign MORNING). This phonetic arc is not a distinctive from, and will not
contrast with a (non-motivated or outlining) geometrically straight sideward
movement.
The second type of predictable arc-shaped path movement occurs in double
contact signs, for example the signs SERIOUS, a variant of the sign DEAF and TO
INSPECT. Uyechi (1996) analyzes double contact signs as repeated end contact signs
at two sides of the Local Signing Space. The hand first touches the first setting (S1)
and then the second setting (S2). The phonetic result is a smooth arc-movement
from the first to the second setting. This is illustrated in (5.7):
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Arc movement resulting from double contact
S2'

S2'
=>
S1

S2

S1

S2

I analyze double contact signs in a similar manner, viz. as a simple setting change
within one location (the head, cheek, and the chest, respectively, in the example
signs above) that is mapped onto two movement units, i.e., two bipositional skeletal
units.
The third type of arc-shaped movement is semantically motivated. Examples are
the one-handed signs RAINBOW, LUMP and MOUNTAIN, and the two-handed signs
BALL, WORLD and GROUP.
The only distinctive shape feature in SLN is [circle]. In SignPhon 8% of the path
movements are circles. [circle] is a perceptual feature which can be realized with the
elbow or the wrist joint as the pivotal point, or by a combination of all arm joints
and the shoulder joint.240 Around this pivotal point, circling can occur in two
directions, clockwise and counterclockwise.
It is not the case that all circular movements are lexical. For instance the
expression of temporal aspect can result in circular movement. The sign TO LOOK AT
has a simple forward movement in its lexical form (or rather, forward appears to be
the default direction for a simple movement in the direction of the object that is
looked at). If the temporal aspect ‘over and over again’ is added, the movement is
repeated without pause and gets the appearance of a circular movement. I propose to
analyze these morphologically formed circles as reduplicated simple paths.
I investigated whether the direction of circling movements is lexically distinctive
and whether there are preferred or unmarked directions.241 In order to obtain a
structured overview of circling in all different planes and directions, I reduced the
direction of circling to two: 'clockwise' and 'counterclockwise' (or A and B, for that
matter). The picture in (5.8) indicates the concrete directions of circles in different
planes if the direction value is 'clockwise'. This reduction is based on articulatory
action. The articulator performs the same action242 in all these clockwise circling
movements.
240 Pivoting around the wrist only occurred in one sign in the database; HELICOPTER.
241 In the SignPhon database we encoded the direction of circles in the following way. A plane that is

constituted by the circling movement is specified, and the direction on this plane is determined by
encoding the first half of a fixed half of the circle (i.e., a quarter of the full circle). Only horizontal,
saggital or parallel planes could be specified in the database. Mandel (1981) and Liddell & Johnson
(1989) have similar ways of describing direction of circling, although they are not specific on the part of
the circle that is used to specify the direction of the circle.
242 To illustrate what 'same action' means, do the following: Extend your index finger (make a 1-hand)
finger pointing sideward, and start circling. Keep on circling in this direction (important!). Take your
other (weak) hand and make a flat hand (B-hand) palm facing sideward. The index finger points towards
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The shoulder in bold is the shoulder of the moving hand, i.e., the ipsilateral side.
In two-handed signs both hands are moving on their own side of the midsaggital
plane.
(5.8)

Clockwise circles
I. Horizontal plane:
a. hand above plane

b. hand under plane

one-handed

two-handed

II. Parallel plane:
a. hand in front of plane

b. hand behind plane

one-handed

two-handed

III. Saggital plane:

the palm of the hand. Keep on pointing toward the palm. You are articulating III now. Turn your palm up.
This corresponds to I.a. Now try to turn your weak hand palm down, continuing the same action with
your index finger. This corresponds to I.b. Note that the absolute direction of circling appears to be the
opposite of I.a. The action, however, is still the same. Finally, turning the palm outward (to the front)
gives you II.a and turning your hand palm facing the body corresponds to II.b.
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In a selection of 125 circling signs extracted from the SignPhon database, 99 signs
(80%) had a ‘clockwise’ direction, similar to the pictures above. The 26 circling
signs that had a ‘counterclockwise’ direction were predominantly one-handed (77%)
and occurred in the horizontal and parallel planes. The only ‘counterclockwise’
circling signs in the saggital plane (illustrated in 5.8III) were two-handed. These
signs all had ‘clockwise’ counterparts that were semantically opposed. For instance,
TO RUN BACKWARDS has a counterclockwise direction, whereas TO RUN has a
clockwise direction. The same holds for TO RIDE A BYCICLE, TO WALK , TO TELL and
TO SIGN . The inversed versions of these signs were not contained in the database. I
checked with two of our consultants whether there are more examples of reversible
circles with opposite meanings. Signs with reversible direction of circling they
proposed are the following.
(5.9)

Signs with reversible direction of circling
Sign
TO RIDE A BICYCLE
TRAIN
CLOCK
TO WALK
TO (EX-)CHANGE
TO TELL
TO SIGN
TO HAPPEN
REGULARLY
TO THINK OVER

Reversible meaning aspect
analogous direction
analogous direction
analogous direction
analogous direction
flection (order of arguments of the verb)
flection (order of arguments of the verb)
flection (order of arguments of the verb)
temporal (past-present/future)
temporal (past-present/future)243
temporal (past-present/future)

The meaning aspects associated to the distinctive directions of circling are threefold.
The direction of some actual reference movement can be involved, as in TO RIDE A
BYCICLE. The reversed direction of circling is analogously interpreted as (the clock,
the train, bicycle or walking movement) moving backward. In TO CHANGE , TO TELL
and TO SIGN the opposite direction of circling indicates a reversed order of the
arguments of the verb. For instance the ‘clockwise’ sign TO TELL has the signer as
subject, and the ‘counterclockwise’ sign TO TELL has the signer as object. Finally, a
reversible direction of circling can have a temporal interpretation. The ‘clockwise’
version has a present or future interpretation, the ‘counterclockwise’ version has a
past interpretation.
The observation that the direction of circling in some signs can be reversed while
resulting in an opposite meaning in some signs, leads to the question whether there
are phonetic constraints on reversion. One hypothesis could be that the reversion of
direction in a circling movement has to be visible. The parallel plane seems to be
optimal for discriminating directions of circling from a visibility point of view, at
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least relatively to the horizontal and saggital plane. There are, however, no examples
of reversion in the parallel plane. The only plane that allows for meaning distinctive
reversal is the saggital plane.
Since perception cannot offer insight into the question why the saggital plane is
favored for meaning distinctive reversal of direction, I suggest the following.
Looking at the picture in (5.8) again, the absolute directions of the value 'clockwise'
differs in both the horizontal (I) and the parallel (II) plane, depending on the side of
the plane the articulating hand occurs in. Only in the saggital (III) plane does only
one absolute direction correspond to the value 'clockwise'. Evidently, while circling,
the hands can only reside in their own (ipsilateral) side of the mid-saggital plane. I
suggest that it is this one-to-one correspondence between value and absolute
direction that allows for opposition in direction of circling.
In sum, I have argued that the only shape of movement feature is [circle]. Other
shapes – arc, z-shape, x-shape and 7-shape – are analyzed in prosodic terms (i.e., as
combinations of two sequential movement units), as phonetic effects or by means of
overall manner features.
5.1.3.2
Size, tense, repetition and (bi-)directionality
The size of path movements can vary considerably per context and situation. I refer
to Crasborn (2001) for an extensive overview of sources of phonetic variation and to
what extent these factors have been investigated in sign language research. Some of
the probable factors influencing the size of the movement are:
(5.10) Factors influencing the size of movement
a. Linguistic:
1. location of the sign 244
2. repetition of the movement in general reduces the size of the movement.
b. Paralinguistic:
1. personal style
2. distance to interlocutor(s)
3. register
4. physical context (such as a packed train)
5. speed of signing245
In SignPhon there are no sign pairs that need an underlying size distinction.
[Tense] is an overall feature of signs that controls all articulatory aspects of
signs. It can be perceived both in the configuration of the hand (for instance, so
called claw-hands are tensed versions of the curved 5-hand) and in the size and
244 The size of a path movement on the face of hand is smaller than the size of a path movement in space

(Frishberg 1979, Uyechi 1996).
245 Whether and in what way speed and size of path movements correlate is beyond the scope of this
thesis. Common sense logic says that in fast signing movements will be smaller than in slow signing, and
that large signing will take up more time than small signing.
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shape and speed of the movement. The path movement of a sign specified [tense]
will look straight. For instance, I account for the minimal pair TO SAY (arc-shaped)
versus TO MEAN (straight) by a difference in the manner feature [tense] (see also
Crasborn (1997)). The sign TO MEAN has a geometrically straight forward movement
from the chin. The sign TO TELL has a forward movement from the chin that is
slightly arced. The forward movement in both signs is specified by the setting pair
[near], [far]. I propose to consider the latter sign as the articulatory default
interpretation of this setting pair. The first sign is specified [tense].
In repeated movements, [tense] results in smaller and faster movement, as in the
sign BUSY. Tense in signs with an unrepeated path movement may result in slower
movement (e.g., the slow movement of JEALOUS vs. the normal speed sign MAD).
Repetition of the movement is an underlying characteristic of the sign.246
Lexically, this feature accounts for the distinction between the SLN signs PURPLE
and CARROT (a path movement sliding of the index finger), DRY and MUD (a closing
beak) and DIFFICULT vs. SCREWDRIVER (rotation of the fist). The movements of the
second members of these pairs are all specified for [repeated]. In case the movement
is complex and consists of a local movement and a path movement, it is always the
local movement that is repeated.
Directionality of the movement, first described as a distinctive movement feature
of ASL by Supalla & Newport (1978), appears to be distinctive in SLN signs as
well. Repeated path movement can be monodirectional or bidirectional.
Monodirectional movement consists of moving the articulator(s) in only one
direction. Bidirectional movement consists of moving the articulator(s) in two
opposite directions, back and forth. I have identified two diagnostics for
bidirectionality: the distribution of repeated secondary movement, and continuous
contact. If the secondary movement, for instance wiggling of the fingers, is
maintained throughout the sign, the sign is [bidirectional]. If, however, the
secondary movement is not maintained on the transition movement (from the end
point of one cycle to the starting point of the next cycle), the movement is
monodirectional. A minimal pair in ASL mentioned in Newkirk (1981) and
Perlmutter (1990) is the monodirectional TO FINGERSPELL vs. the bidirectional
PLAYING THE PIANO. The second diagnostic is continuous contact (Van der Kooij
1994). The sign TO LAUGH has a repeated up and down movement, the hand being in
continuous contact with the chest, whereas the sign PEOPLE has a repeated
downward movement, the hand contacting the chest only on the downward
movement, but not on the upward return movement. An SLN minimal pair on the
hand is VEGETABLES (monodirectional) vs. GREEN ([bidirectional]).
In sum, [repeated], [tense], [bidirectional] and [circle] are proposed as overall
manner of articulation features. Hierarchically dominating all articulatory nodes,
these features can affect all types of movements, as well as hand configuration itself,
246 For ASL, Supalla & Newport (1978) identified a morphological operation that makes use of the

feature [repeated]. Various verb-noun pairs are identified based on the repetition of the movement. For
example, the ASL sign TO SIT is a simple setting change ending in contact with the weak hand. The
related noun CHAIR consists of a repeated setting change ending in contact with the weak hand.
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in the case of [tense]. The scope of [circle] seems to be restricted to the location
component, although circles can be realized by only moving the wrist or even only
the index finger.
5.1.3.3
Why ‘contact’ is not a distinctive manner feature
In Stokoe's compositional analysis of ASL signs (1960), contact is a property of
movement – the touching action of the articulator – and its notation is a diacritic
mark, 'x'.
Friedman (1976) distinguishes six values of the feature ‘contact’ based on the
moment in the sign that contact with the place is established. Non-contact is one of
the values she distinguishes, but I do not include this value in the overview. Mandel
(1981) adds 'grazing' – contact halfway the path movement – to the typology of
Friedman. In (5.11) the values are given, followed by an example from ASL and an
example from SLN. The signs are illustrated in (5.12):
(5.11)

Contact values (Friedman 1976)

Contact value
a. [contact:continuous] contact during path movement
b. [contact:holding] contact during local movement
c. [contact:end] contact at the end of the movement
d. [contact:begin] contact at the beginning of the
movement
e. [contact:double] contact at the beginning and at
the end of the path movement
f. [contact:grazing] contact halfway the movement

(5.12)

LATE, MATHEMATICS, PRIZE, SON, SERIOUS

ASL example

SLN example

FEMALE

LATE

LATER

MATHEMATICS

ACCURATE

PRIZE

NOT

SON

LATIN

SERIOUS

CANNOT

WRONG

and WRONG

continuous contact: LATE

FURTHER RESTRICTING THE MODEL

holding contact: MATHEMATICS

end contact: PRIZE

beginning contact: SON

double contact: SERIOUS

grazing contact: WRONG
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In Friedman's analysis contact is a multivalent feature. However, signs with and
without actual touching of a location are not found to be distinct (cf. Greftegreff
1992). I therefore investigated the hypothesis that 'contact' is not a phonological
feature, assuming that touching of the location (phonetic contact) is the consequence
of the presence of a specific location value in the representation (Van der Kooij
1997). Given a location value on the head, body, arm or weak hand (body locations)
phonetic contact is predicted. The analysis is extended to the virtual plane, and to
syntactically or pragmatically determined place value (e.g., loci that are linked to
specific referents by means of inflection or localization) based on analogy in
movement types.
In studies on sign acquisition (Bonvillian & Siedlecki 1996) it has been argued
that place is the most prominent aspect of the sign, as young children first acquire it
correctly.247 I therefore propose that touching action (phonetic contact) is the
optimal realization of the identification of a location. A less optimal way of
identifying a location would be pointing action. In non-concrete locations (nonphysical locations) or in physical locations where touching action is inconvenient
(e.g., the eyes), pointing action may be used to identify the location.
In all models to date contact has been assumed as an underlying feature. In the
segmental models, Friedman's typology of contact signs can be represented with a
unary feature – [contact] – associated to different segments, as is shown in (5.13).
For convenience I use the segmental types of Sandler (1989); Location (L) and
Movement (M).
(5.13)

The representation of the different types of contact in segmental models
Contact type

continuous
hold
begin
end
double
grazing

L1
x
x
x
x
o

M
x
o
o
o
x

L2
x
o
x
x
o

x = [contact]
- = no segment specified
o = no [contact]

LML is proposed as a prosodic template and the canonical syllable type in Sandler
(1989). However, LML is not the only syllable type. If we restrict ourselves to the
syllable inventory that is agreed upon in all three segmental models, three types of
247 It has also been observed in acquisition studies (cf. Bonvillian & Siedlecki 1996) that the movement

that is first acquired accurately by far by young deaf children, is contacting action. The authors suggest
that this could be due to the tactile information that the child gets from touching action.
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syllables occur: LML, ML and L. Based on the possible presence or absence of the
feature [contact], the following representations are predicted.248
(5.14)

Overgeneration in segmental models

LML

*
*
*



?249

x x x (continuous)
oxx
oox
xxo
x o o (begin)
x o x (double)
o x o (grazing)
o o o (no contact)

ML

L

*
xx

o x (end)
*
xo
o o (no contact)


?

x (holding)
o (no contact)

The segmental models overgenerate, at least for SLN, since half of the logical
possibilities they generate do not occur or cannot be interpreted. In the chart above
the non-occurring possibilities are marked ‘*’, where the occurring ones are marked
with a ‘’, ‘x’ shows segments with contact and ‘o’ indicates segments without
contact. For instance, signs with contact on the first location, contact during the
movement, but not on the final location (L cMcL) and signs with contact only during
the movement and on the final location (LM cLc) are predicted. Neither of these sign
types exists. If we would take into account the syllable types that are not shared by
all three models, even more non-attested syllable types could be generated.
In the way movement is represented here, as a transition between two settings,
this type of overgeneration does not occur. The crucial idea is that, if a location is
specified, contact with that location is the optimal phonetic realization of the
phonological specification.
Although it is clear that the segmental models overgenerate, other arguments for
a feature [contact] have been advanced in the literature. Wilbur (1979) uses the
contact feature to distinguish the ASL A-handshape (SLN AS), in which the thumb
is joined to the side of the hand, from the S-handshape, a fist in which the thumb
folded over the fingers,. The AS occurs when the palmside of the hand establishes
the contact. For example, in the sign SORRY the AS-hand contacts the chest. I
account for this allophonic relation between S and AS in terms of relative
orientation in combination with a location specification. In signs with a location
specification AS occurs when relative orientation is [palm], and S occurs elsewhere
(see §2.4.4.1 where I discussed the Phonetic Implementation Rules for thumb
position).

248 For convenience I generalize over the segmental models by calling the static segment ‘L’ here.
249 It is not clear what the interpretation of an LML or an L-syllable without contact would be.
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Liddell & Johnson (1986) and Sandler (1993) show that location segments that
are specified for [contact] tend to be retained under compound reduction. This
observation is accounted for by Brentari (1998) in terms of markedness; the feature
[contact] makes a sign more marked For example in the ASL compound sign
GOOD^ENOUGH the location information associated to the beginning position of the
movement of GOOD is retained (see Klima & Bellugi 1979:212 for the illustration of
this compound reduction). In the current analysis these data can be accounted for by
the features specified in the active articulator component (specifying the distinctive
location and the direction of the movement related to this location). The prediction
is that the setting that is interpreted as ‘touching the location’ will be retained. I will
now explain the way the types of contact are accounted for in the current model.
The bipositional skeleton, required by the Sign Minimality Constraint in (5.5),
ensures that the sign contains movement on the surface. A setting pair specifies the
(direction of the) path movement. Depending on the values of the setting pair, the
contact with the specified location is initial, final or continuous. If the movement
originates in the hand configuration node (i.e., it is a local movement), and a
location is specified, the contact is ‘holding’. Grazing contact is the consequence of
a specific combination of a path movement and a location specification. The SLN
grazing sign WRONG, would be represented by specifying the palm of the weak hand
as Location – [hand:broad] -, and [high] and [low] under the setting node. The
implementation of this representation is that the weak hand is touched during the
downward movement of the active articulator.
In the representation of end contact signs no setting pair is generated. At the
surface the location specification is associated to the second skeletal position250 and
the first position gets its phonetic interpretation either by spreading the setting value
of the previous sign, or – when the sign is in isolation or stressed – by default251 (cf.
Van der Kooij 1996a).
Double contact signs differ minimally from continuous contact signs. Moreover,
their prosodic structure may alternate in certain contexts. In this model, the
difference between continuous and double contact signs are not made ‘melodically’
– using a distinctive feature -, but prosodically. The feature content for double
contact signs can be the same as for a continuous contact sign, but this content is
mapped unto different prosodic structures. I illustrate this with the sign TO EXAMINE
which is minimally different from the continuous contact sign LATE. The latter sign
is mapped unto a single movement unit (represented as a sequence of two skeletal
positions in curly brackets). The sign TO EXAMINE is mapped unto two movement
units (a ‘binary foot’). The single movement domain of LATE gives a straight
continuously contacting movement. In TO EXAMINE, the transition movement
250 A motoric constraint may underlie the salience of the second position. Poizner et al. (1983) in their

article on neuromotor constraints in ASL mention that Kelso, Holt & Flatt (1980) have presented data
indicating that the human motor system is organized to achieve the final position of a movement.
251 The default interpretation of a setting value in the context of a skeletal unit (indicated by curly
brackets) is a function of the value specified in this unit (S' – setting prime) and is interpreted as "a few
inches away from S".
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between the two contacting movements on the contralateral and ipsilateral side of
the chest is smoothed into an arc-shape movement (cf. (5.12)).252
(5.15)

Signs with one and with two movement units.

Sign:

TO EXAMINE

Setting:

[contra]

[ipsi]

Prosodic unit:

{{X X}

{X X}}

(5.16)

LATE

[contra]

[ipsi]

{X X}

TO EXAMINE

Interestingly, alternations between continuous contact and double contact exist.
Although no systematic research has been done on the conditions in which these
alternations do and can occur, I attested (within the same signer and in the same
setting) instances of double contact signs (e.g., DEAF253 and DIRECTOR254) articulated
as continuous contact signs. I also attested an instance of a continuous contact sign
(LATE, illustrated in (5.12)) articulated as a double contact sign, resulting in a
homophone of the sign that means TO EXAMINE I assume that, although the signs
LATE and TO EXAMINE are prosodically distinct, sentential position or pragmatic
context may impose a homophonous prosodic form. These informal observations
await systematic investigation. The representation of these prosodic alternations is
illustrated in (5.17).

252 In the verbal domain, a similar analysis could be proposed in case there is a transition of a theme, for

instance, in the prototypical sign TO GIVE, but also in TO TELL, where there is transition of information. A
repeated version of this arc shaped transition can explain some of the reversed directions of circling signs
– see the next paragraph)
253 The index finger briefly touches the cheek near the ear, and then near the mouth.
254 The A (dot)-hand first touches the contralateral side of the upper chest, then the ipsilateral side of the
upper chest. If this sign is articulated as a continuous contact sign, it is homophonous with the sign
EARLY.
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Prosodic alternations

a. Double is realized as Continuous:
Features:
[a]
[b]

[a]

o

Prosodic structure: {{X X}{X X}}
b. Continuous is realized as Double:
Features:
[a] [b]
Prosodic structure:

{X X}

[b]

{X X}
[a]

o

[b]

{{X X} {X X}}

In the phonetic implementation of the signs the same segmental content is associated
to different prosodic structures. Since these different structures are potentially
distinctive, the variation in phonetic realization is neutralizing. These observations
await further systematic research into the prosodic structure of SLN.
5.1.4

The representation of movement in this model

Summarizing the previous sections, I briefly point out the main ingredients of the
representation of movement in the model proposed in this thesis.
1. Movement is represented as branching end nodes (cf. Van der Hulst 1993).
2. Only branching end nodes in dependent position need linearization.255
3. Local and path movements can combine freely as they stem from different
class nodes: the active articulator (‘handshape’ and orientation) and the
passive articulator (location).
4. Phonotactic constraints on combinations of movement types can be
formulated as constraints on branching structures. There may be no more
than two branching end nodes per mono-morphemic sign.
5. A bipositional skeleton formally represents the Sign Minimality Constraint.
6. No underlying linearization on the skeleton is needed. Values of the
branching end node take on default orders, unless the order is semantically
motivated.
7. Overall features specify the distinctive manner and shape characteristics of
the movement. The manner features are [alternating], [repetition],
[tense],[bidirectional] and [circle; +clockwise]

255 In the head position of the head of the manual articulation, however, the selected finger node, the

features dominated by the branching end node are realized cotemporally, entering into a head-dependent
relation.
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Other distinctive aspects of signs

In this section I discuss some aspects of signs that are potentially distinctive:
handedness, i.e., the presence of one or two articulators (§5.2.1), hand arrangement;
i.e., the way the two articulators are spatially related (§5.2.2), and finally nonmanual aspects (§5.2.4). In §5.2.3. an investigation into the phonetic realization of
two-handed signs – Weak Drop – is presented. I show how the results fit the idea
that phonologically only one manual articulator is present per sign, and that a
structural position for a second manual articulator can only be generated by a
morphemic hand configuration.
5.2.1

One or two hands

The question I address in this section is whether a structural position for both
manual articulators is needed in the phonological analysis of lexical signs. This
question is relevant because ‘handedness’ (the involvement of one or two hands) is
potentially distinctive. Furthermore, several models make use of more than one
structural articulator position per sign, both syntagmatically in the representation of
hand-internal movements as sequences of handshapes (e.g., Liddell & Johnson
1986, 1989, Uyechi 1996, Wilbur 1993), and paradigmatically, in the representation
of two-handed signs that assume two structural positions (e.g., Brentari 1990,
Sandler 1989, Van der Hulst 1996b). With respect to the representation of twohanded signs, the controversy concerns the question if a separate weak hand position
is needed, and, in case it is, whether it is needed for all types of two-handed signs. I
refer to Van der Hulst (1996b) and Van der Hulst and Sandler (1994) for a detailed
discussion of this topic. The two types of two-handed signs are called balanced and
unbalanced in Van der Hulst (1993), a name I will use as well.
(5.18)
1.
2.

Two types of two-handed signs
Balanced signs: both hands move, having the same handshape,
orientation and location.
Unbalanced signs: one hand (the strong hand) moves independently,
the other hand (the weak hand) is the place of articulation of the strong
hand.

There are three positions with respect to the representation of the weak hand. Some
theories always represent the weak hand (Liddell & Johnson 1989, Brentari 1990).
Brentari proposes to represent the weak hand as a ‘coda’, thus expressing the idea
that the weak hand is a dependent constituent. An analysis of two-handed signs in
terms of head-dependency is developed in Van der Hulst (1996b). In this analysis
the weak hand is always structurally represented as well. In balanced signs the weak
hand nodes are all underspecified, copying the information of the strong hand. In
unbalanced signs weak hand information is specified. The fact that only a small
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number of unmarked handshapes are possible for the weak hand is accounted for by
the general idea that dependent positions cannot be more complex than head
positions.
Perlmutter (1991, 1994) never represents the weak hand structurally. The
difference between one-handed signs and the two types of two-handed signs is made
in terms of features. As this seems to be the most economical option I will propose
an analysis along these lines.
An intermediate position (the weak-hand-sometimes position) is taken by
Sandler (1989, 1993) who proposes structurally different representations for
balanced and unbalanced signs. In balanced signs there are two articulator nodes,
and the weak hand node is left unspecified. Unbalanced signs are represented by
specifying the weak hand under the Place node, thus accounting for the fact that
weak hands do not have a distinctive location.
Van der Hulst (1996b) mentions a fourth possible position. This weak-handsometimes position entails that is that two articulator nodes are represented in
unbalanced signs only, and that no structural position is needed in case the weak
hand has no independent properties. This is the position I will defend here.
Moreover, I will show that specification of a weak hand in unbalanced signs is only
needed in case it is morphemic.
I will argue that there is only one phonological articulator per sign. The
arguments in favor of one phonological articulator per sign and against a
representation with two structural positions for a second articulator, both cotemporal
and sequential, are given in (5.19). Most of the arguments I make here are similar to
the arguments made in a paper presented by Perlmutter in 1991.256 However, my
starting point was the lexical distribution of handshapes in SLN.

256 My understanding of his argumentation is based on a handout of this paper presented at The
Conference on Phonological Feature Organization, at UC Santa Cruz in July 1991.
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(5.19)
1.
2.
3.
4.
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Arguments in favor of one phonological articulator per sign
the choice of hand is non-distinct
overgeneration of types of hand-internal movement
x e.g., a change from V to T is unattested (except in finger-spelled
loans)
overgeneration of types of two-handed signs
x e.g., palm of strong B-hand touching the tips of a weak V-hand is
unattested
constraints/dependencies need to be formulated
I Selected Finger Condition (cf. Mandel 1981)
the set of selected fingers does not change in a hand-internal
movement
II Symmetry Condition (Battison 1978)
if both hands move, the shape and orientation are the same;
movement and location are symmetrical.
III Dominance Condition (Battison 1978)
the weak hand has no distinct movement or location.
if the weak hand is the location it can only choose from a
restricted set of handshapes.

By and large these arguments hold for SLN as well. The main difference lies in the
second part of the Dominance Condition. The set of handshapes of the weak hand in
ASL (A, S, B, 5, C, O and 1) is different from the set for SLN (B, S, and 5 if the
handshape of the weak hand is different from the strong hand. C, 1 and O are highly
infrequent).
As I showed in Chapter §2.2.2.2, the representation of hand-internal movements
as sequences of two or more handshapes faces the problem of overgeneration. This
was the main argument for representing hand-internal movement as branching
structures in one of the finger configuration nodes, yielding ‘dynamic’ articulators
(vs. non-branching static articulators). This representation captures the
generalization of the selected finger constraint (see 5.19, argument 4), as first
formulated by Mandel (1981), by keeping the representation of selected fingers
separate from that of their internal movement.
In this section I will focus on the representation of two-handed signs. The
question to be addressed is whether two articulators are needed structurally in the
phonological representation. The anatomic fact that we are equipped with two arms
and hands yields a potential lexical contrast between one-handed and two-handed
signs at a phonological level. There are, however, very few sign pairs that are
distinguished on the basis of one hand or two hands. Two SLN examples are TO
STIMULATE vs. DIFFICULT and TO-CHOOSE vs. BEDSHEET.
Moreover, signs that involve two hands in their lexical specification can be
realized one-handedly in some contexts. This process is called Weak Drop in
Padden & Perlmutter (1987). Whether this is a phonological or a phonetic process
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remains to be seen; nevertheless, its productiveness seems to imply that the
distinctive load of one-vs. two-handedness cannot be very high. In §5.2.1.3 Weak
Drop is discussed in more detail.
The most important points regarding constraints and dependencies that have
been formulated on possible two-handed signs (cf. Battison’s (1978)
generalizations) and their structural account the following:
(5.20)

Weak hand generalizations

x

In unbalanced signs, the weak hand does not move (except in some special
cases where the hands have continuous contact) and has no location of its
own. Formally this is accounted for by specifying the weak hand as the
location (cf. Sandler 1989), implying that unbalanced signs are a type of
one-handed sign.

x

If both hands move, the shape of the weak hand is the same as that of the
strong hand and does not need to be separately.

x

The weak hand in unbalanced signs generally is either the same as the
strong hand or has a so-called unmarked handshape. If it is different, a
separate representation of the weak hand may be needed.

Unbalanced signs with different handshapes obviously are the most challenging for
the hypothesis that there is only one phonological (manual) articulator per monomorphemic sign in SLN. In investigating the lexical need for a structural
(dependent) position of the weak hand, I focused on this type of sign.
I used the SignPhon database as a model for the lexicon. The database contained
3084 signs: 1650 one-handed and 1434 two-handed signs. So, 46% of all signs were
two-handed. Of these two-handed signs, the majority by far was balanced (79%).
This means that only 10% of all signs in the corpus were unbalanced two-handed
signs.
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(5.21)

Types of two-handed signs in SignPhon

Total number of signs (N=3084)
One-handed (N=1650)
Two-handed (N=1434)

54%
46%

Two-handed signs (N=1434)
Balanced signs (N=1131)
Unbalanced signs (N=303)
Unbalanced signs (N=303)
Strong Hand = Weak Hand (N=181)
Strong Hand z Weak Hand (N=122)257
Unbalanced signs in which the Strong Hand z Weak Hand (N=122)
Weak Hand has a B-handshape258 (N=90)
Weak Hand has a handshape other than B (N=6)

79%
21%
59%
31%
74%
5%

The balanced signs are represented by the overall feature [symmetrical]. The
interpretation of this feature is that all features of the strong hand are copied for the
weak hand. Following Sandler (1989), unbalanced signs are characterized by the
specification of the feature [hand] in the location node. Most of the unbalanced signs
have the same handshape on both the strong and the weak hand (59% of the
unbalanced signs). Almost three quarters of all weak hand handshapes of
unbalanced signs with different handshapes are B-hands. Since the B-hand is the
most unmarked handshape consisting only of the most unmarked selected finger
specification [all], the location feature [hand] gets interpreted as a B-hand. In case
the shape of the strong hand is the same as the weak hand, the sign is specified both
for ‘two-handedness’, i.e., by the feature [symmetrical], just like the balanced twohanded signs, and for the location feature [hand]. This representation is interpreted
as an unbalanced sign in which the weak hand handshape assumes the same shape as
that of the strong hand.
In sum, the representations proposed here for the different types of two-handed
signs are:

257 Of these 122 unbalanced signs with different handshapes, 26 signs had no handshape specified for
the weak hand, because, after further inspection, the location in these signs was not the weak hand per se,
but rather the wrist or lower arm. The shape assumed by the weak hand in these signs is not specified
phonologically.
258 This category consists of weak flat hands most of which are B-hands, but it also includes handshapes
with spread fingers (5-hands) that are non-distinct from B-hands (for example, in the signs TO GRIND and
CONCEITEDNESS).
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Representations of the different types of two-handed signs

Type of two-handed sign
Balanced signs
Unbalanced signs
Unbalanced signs with identical
handshapes
Unbalanced signs with non-B, nonidentical weak hand handshape

Representation
[symmetrical] in the manner-node
[hand] in the location-node
default interpretation: /B-hand/
[symmetrical] in the manner-node
[hand] in the location-node
?

Only in 6 signs, that is, in 2% of the unbalanced signs, and 2‰ of the total number
of signs in the SignPhon corpus, was the handshape of the weak hand different from
the strong hand and not a B-hand. In these cases the weak hand has distinct selected
finger and finger configuration features. These signs are BANANA, TO PEEL
POTATOES, EXHAUSTED, HOTEL, TEA-SPOON and TEA. The strong and weak hands of
these signs are illustrated in (5.23):
(5.23)

Unbalanced signs: the non-B weak hand is different from the strong hand
Sign

Strong Hand

BANANA

>
TO-PEEL-POTATOES

EXHAUSTED

HOTEL

TEA SPOON & TEA

Weak Hand
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The weak hands in these signs may exceed the complexity of the active articulator.
This is not expected in a dependency analysis of two-handed signs; the weak hand
would not be more complex than the strong hand. (cf. Van der Hulst 1996b).
Remarkably, all weak hand handshapes in (5.23) are handle classifiers.259 I thus
propose to analyze these signs as frozen classifier constructions, and therefore as
morphologically complex.260
The advantages of the representation of only one manual articulator per sign, i.e.,
a representation that precludes a structural position for a second manual articulator
in morphologically simple signs, are:
(5.24)
1.
2.
3.
4.

Advantages of the ‘one-articulator-per-sign’ representation
non-distinct choice of hand is explained in a principled way
no overgeneration of possible but unattested hand-internal movements
no overgeneration of possible but unattested two-handed signs, the lexical
distribution of handshapes in two-handed signs is explained in a principled
way
no structural constraints are needed. The phonotactic constraints are built
into the representation
x Finger Selection is the head and thus stable, while only Finger
Configuration branches
x The feature [symmetrical] accounts for the set of observations in
the Symmetry Conditions
x The second articulator is the Location (cf. Sandler 1989)
x The set of weak hands is not restricted/unmarked (see examples)

Moreover, the signs that exceed this representation fall out as morphologically
complex.261 This conclusion holds both for two-handed signs (2 per mille of signs in
SignPhon can be analyzed as frozen classifier constructions) and for hand-internal
movements (one type of signs that need more than one set of selected fingers are the
morphologically complex finger spelled loans). This can be reformulated into the
259 The question arises what the status of a semantically motivated weak B-hand is, as I provided two

accounts for the weak B-hand. In principle, I see no problem in converging accounts. The default
interpretation of the hand in the location node is a B-hand. However, in many cases signs that evolved
from a classifier construction involve the B-hand (for example: TO READ, PASSPORT (second part), TO
PHOTOCOPY). The semantic load of the B-hand, often referring to some surface, seems to be less
pronounced (and maybe more susceptible to ‘bleaching’) than in that of the examples involving handle
classifiers.
260 In the case of EXHAUSTED this is a bit far-fetched. The sign refers to the first element ‘uit’ (‘ex‘/’out’) of the complex adjectival participle ‘uitgeput’. The weak hand thus serves as a container out of
which the index finger is pulled.
261 This generalization is based on the SLN-data in SignPhon. Other sign languages will have to be
reviewed as well. Scott Liddell (p.c. at TISLR 2000) brought the ASL sign TO SKIP CLASS as used at
Gallaudet College to my attention. No morphological composition can be postulated for this sign. It
consists of a weak open-8 hand the palm facing downward and the strong index finger tapping or striking
the middle finger tip of the weak hand. If more of such signs for SLN could be found, this will make the
generalization in (5.25) untenable.
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following generalization:
(5.25)
A structural position for the second articulator can only be generated by a
morphemic hand configuration.
5.2.2

Hand arrangement

The way the two manual articulators are arranged in space and/or with respect to
each other can be an obligatory and possibly distinctive feature of signs. If the hands
could be freely arranged with respect to each other (as may be the case in
productive, morphosyntactic use of the two articulators), an analysis as proposed in
the previous section would be harder to maintain. However, in examining the signs
in SignPhon it appears that in many cases the arrangement of the hands can be
inferred from the specification of the type of sign and the relative orientation
specification, in accordance with the proposal of the relative orientation in twohanded signs (§5.3.1). Only in case the articulators are crossed is a phonological
feature specification required. In all other cases the arrangement of the hand appears
to be analogue (i.e., semantically motivated).
In the database seven different hand arrangements were distinguished. These
arrangements were defined in terms of absolute spatial arrangements. The numbers
and rates in (5.26) are thus phonetic descriptions of the absolute spatial relations of
the hands.
(5.26) Hand arrangements
next to
on top of
in front of
behind
crossed
under
interlocked

one hand next to the other hand
the strong hand on top of or over the weak hand
the strong hand in front of the weak hand
the strong hand is behind the weak hand
one hand crosses over the other hand
the strong hand under the weak hand
the two hands are interlocked

1033
323
53
48
31
17
17
1522

68%
21%
3%
3%
2%
1%
1%
99%

The most frequent arrangement was the hands next to each other. Given the fact that
most two-handed signs are symmetrical or balanced, this does not come as a surprise.
In the ‘next to’ cases, nothing special needs to be specified for hand arrangement in
case ‘symmetrical’ is specified.
The second most frequent hand arrangement is ‘on top of’. The default
realization of unbalanced signs is that the strong, moving hand moves on top of/over
and/or toward the passive weak hand, which is there as the location for the strong
hand. Examples are TO BUILD, PROOF and THERAPY. Thus, no arrangement feature is
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required in unbalanced signs in case the strong hand is on top of or over the weak
hand.
However, there are some balanced signs, which are not in the database, in which
one hand is over or on top of the other hand. For example, in the sign INTEGRATION
two 5-hands coming from the side, palms facing down, move forward, one on top of
the other. This sign minimally differs from the sign SIMULTANEOUS, in which the
hands move forward next to each other. I assume that the former sign is motivated
by the idea that two parties, represented by the two hands, assimilate while moving
along, whereas the hands literally move next to each other in the sign
SIMULTANEOUS. Other examples exist of balanced signs in which the one hand is on
top of the other in an absolute sense. These signs are made on the body, for instance
in LONELY and FRUSTRATED. They can be accounted for by the factors discussed in
§4.4.3. According to the phonetic implementation rules formulated there, the
relative orientation of the sign LONELY (i.e., the radial side of the hand) entails
contact at the contralateral side of the chest. Since contralateral contact would
require the arms to cross over each other, the relative orientation is more easily
realized by touching the center of chest, the strong hand being higher than the weak
hand. Hence, the hand arrangement results from the phonetic effect of using a
particular type of two-handed sign and its relative orientation.
‘Under’, ‘in front of’ and ‘behind’ are usually phonetically predictable by the
specification of relative orientation of the hands as well, in combination with a
motivated orientation of the weak hand. For example, in the sign PAGE the strong
hand is ‘behind’ the weak hand as the back of the strong B-hand slides along the
palm of the weak B-hand. The weak B-hand is held up like a book, the palm facing
the eyes. In an ‘unmotivated’ or phonetic articulation of the sign, the strong hand
would be ‘on top of’ the weak hand as predicted for unbalanced signs. Other
examples of signs that have a semantically motivated arrangement are:
x‘under’
In TO SUPPORT, the strong hand pushes up the weak B-hand and in TO
PHOTOCOPY the strong hand pulls down from the weak B-hand. (see §5.3.3)
x‘in front of’
In signs related to time, the strong hand in front of the weak refers to a point
in time or a time span in the (near) future
x‘behind’
In TO FOLLOW, one hand literally goes after the other, and in TO PARK and
TRAFFIC JAM the car classifiers have an analogous arrangement as well.
In time related signs the strong hand behind the weak refers to a point in time
or a time span in the (recent) past
x Interlocked and crossed signs were few. However, (near) minimal pairs exist
that make [crossed] indispensable as a phonological feature. These pairs are:
- AUSTRIA vs. CANCER: both signs are made on the chest with a repeated
curving movement of the index finger. In the first sign the hands are
crossed at the wrist, and the second sign has an upward movement.

266

CHAPTER

5

-

BEAR vs. IRRITATED: both signs consist of curving 5-hands on the
chest, the palms facing the chest. The hands are crossed at the wrist in
the first sign.
I propose to indicate the interlocked signs (COMBINATION, CHURCH and RELATION)
with the same feature [crossed] phonologically. The type of handshape (a C in
COMBINATION, a 5 in CHURCH and a ‘closed-1’ in RELATION) determines whether the
crossed two-handed signs interlocks or crosses, for instance at the wrist. The sign
PRISON surfaces as crossed at the wrist, because there is no way that two fists can
interlock.
Summarizing this section, a separate phonological specification of hand
arrangement is not needed, except for [crossed], if we take into account:
x the type of two-handed sign – the default interpretation of hand arrangement
for balanced signs is ‘next to’, and ‘on top of’ for unbalanced signs.
x a relational interpretation of the spatial arrangement in terms of relative
orientation (see §5.3).
x an account for the semantically motivated arrangements by referring to the
analogy with the arrangement of the denoted objects or concepts.

5.2.3

Weak drop

Variation in phonetic implementation is commonly found in the realm of twohanded signs.262 Under specific conditions, which may be register-related, twohanded signs can be realized one-handedly.263 Battison (1974) first described this
phenomenon and Padden & Perlmutter (1987) named it Weak Drop. The term
‘Weak’ refers to the fact that, in the phonological analysis, we distinguish between
the strong and the weak hand. In unbalanced signs, the strong hand (usually the
person’s preferred hand – the right if s/he is right handed, the left if s/he is left
handed) is the hand that articulates the movement. The weak hand is the passive
hand and serves as the place of articulation for the strong hand. In balanced signs the
two hands are identical in shape and movement. Therefore we cannot tell which
hand is the strong hand. Usually – but not necessarily – the preference hand of the
signer fulfils the role of strong hand in unbalanced signs. In balanced signs, we
therefore assume that the preference hand is also the strong hand.
The question I addressed in this section is how the presence of some form
elements of the sign may determine the applicability of Weak Drop. As Battison
(1974) already noted, “Optional deletion of one hand of these two-handed signs
follows arbitrary linguistic principles, and does not depend on whether or not the
resultant form (with one hand deleted) is unambiguously identifiable” (p.7).
In the literature on American Sign Language, I encountered several formal
aspects that were claimed either to block or to facilitate the occurrence of Weak
Drop. Based on the blocking or facilitating effect of these factors, I formulated
262 This section is based on Van der Kooij (2001).
263 One-handed signs can also be realized two-handedly, for instance for emphasis, in poetic or
elaborated use and in addressing large, far-away audiences.
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hypotheses for Weak Drop in SLN. The different factors and their sources are given
in (5.27)
(5.27)

Factors that facilitate or block Weak Drop

1. Weak Drop typically allowed
a. formal symmetry
In ASL, completely symmetrical signs allowed Weak Drop (Battison 1974).
2. Weak Drop blocked
b. the features [alternating] and [cross]
In symmetrical signs, alternating movement blocks Weak Drop (Battison
1974, Padden & Perlmutter 1987). If in symmetrical signs on the body either
one or two hands crosses the midsaggital plane, Weak Drop is also
blocked.264
c. contact
If in unbalanced signs the two hands contact each other, Weak Drop is
blocked. In balanced signs contact between the hands must be continuous to
block Weak Drop (Brentari 1995).
d. unbalanced signs
Weak Drop is ungrammatical in signs, in which the weak hand is place of
articulation for the strong hand, except in some cases when the Weak hand is
a B-hand (Battison 1974) 265.
To investigate the role of these factors in SLN I made the following typology of
two-handed signs.

264 An example of the former is the ASL sign NAVY, in which both hands contact the same physical

location. An ASL example of a sign in which both hands cross the midsaggital plane is BEAR.
265 A flat hand with all fingers extended and adducted.
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Typology of two-handed signs
Two-handed signs

balanced signs
(both hands move)

unbalanced signs
(one hand moves)

symmetrical

alternating

same handshape

DRY

SHOP

TO EXPECT

different handshape

WH is B

WH is not B

MISTAKE

TEA

The example signs of the different types are illustrated in (5.29):
(5.29)

Examples of different types of two-handed signs

DRY

TO EXPECT

SHOP

TEA

MISTAKE
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Based on the ASL findings I formulated the hypothesis in (5.30).
(5.30)

Hypotheses on the occurrence of Weak Drop

balanced signs
alternating signs
crossed
unbalanced signs
- if weak hand is a B-hand
contact
- in unbalanced signs
- in balanced signs, continuous contact

occurs
does not occur
does not occur
does not occur
occurs sometimes
does not occur
does not occur

The procedure I followed is similar to Battison's: I offered two-handed signs to
informants and asked them whether a one-handed version of the sign would be
acceptable, provided that the resulting one-handed sign preserved the meaning of the
original two-handed sign.266 Signers were asked to imagine themselves in a situation
that would induce a one-handed version of the sign, e.g., when they were very tired,
at home or just signing sloppily.
The two-handed signs used for this study were taken from SignPhon. 328 twohanded signs were checked with three native signers. All consultants were 35 to 45
year old women, who all attended Deaf schools in the West of the Netherlands
(Rotterdam and Voorburg), and still live there. If at least two consultants allowed
the one-handed version, I considered the sign susceptible to Weak Drop.
Weak Drop is triggered by various conditions, both linguistic and nonlinguistic.267 Although I have no clear view on what contexts or factors condition
the actual occurrence of Weak Drop, I assumed that signs differ in their inclination
to be articulated one-handedly. In this study I focused on the formational aspects of
the two-handed signs themselves and the question of whether they may or may not
induce one-handed realizations.
5.2.3.1
Balanced signs
Battison (1974) found that Weak Drop is most frequent in completely symmetrical
signs (type I signs, as he calls them). On the face the weak hand can always be
deleted. According to Battison, many two-handed signs on the face have been
relexicalized as one-handed.
266 Ideally, the results should also be checked with spontaneous data. I chose the procedure I followed,

because I did not intend to study the non-linguistic conditions or the linguistic contexts other than the
formational make-up of the sign. Moreover, in spontaneous data it is much harder to find out if the onehanded sign one encounters is in fact a reduced version of a two-handed sign. This method also allowed
me to compare larger samples of the sign types I distinguish in (5.28).
267 Woodward & De Santis (1977) report in a study on the variation in ASL of one-handed and twohanded versions of signs made on the face that older signers use two-handed signs more often than
younger signers and that Southerners use two-handed forms more than non-Southerners.
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I offered the consultants 137 completely symmetrical signs. Ninety per cent (i.e.,
122) allowed Weak Drop.
(5.31)

Weak Drop in balanced signs

Balanced signs (N=137)
Weak Drop

122 (90%)

no Weak Drop

15 (10%)

This is in line with Battison's findings. The basic idea in the analysis Battison
proposes is that more symmetry implies a greater inclination to drop. Hence,
completely symmetrical signs are the best signs to be realized one-handedly.
However, Battison did not formalize the notion of symmetry, and it is not altogether
clear whether symmetry is defined in articulatory or in perceptual terms. The
representation of balanced signs I propose in §5.2.1 involves a feature specification.
This feature – [symmetrical] – in the phonetic implementation of the sign entails
identical phonetic specifications for the strong hand and the weak hand, if both
articulators are available.
Some completely symmetrical signs nonetheless resist Weak Drop (10%). In all
of these signs, the obligatory presence of the two hands involves meaning. The
presence of the two hands can be either directly or indirectly iconically motivated.
Indirect motivation is found, for instance, in the symmetrical signs FIGHT, THE SAME,
TOGETHER and ACCIDENT . The concepts these signs refer to all involve two objects
or referents. Iconically motivated symmetrical signs, in which the referent object or
action is represented more straightforwardly are: RECTANGULAR (outlining the
shape), TEN (the number of fingers), SMALL (outlining the size), BIRD/TO FLY
(imitating the wings of a bird), ISLAM and APOLOGIES (imitating the praying
gesture). The implementation of these signs is arguably semantically marked, thus
requiring the presence of two articulators. In case the weak hand is occupied, the
consultants suggested compensation strategies. For instance, the sign ISLAM can be
performed one-handedly, but only if the head moves forward and downward, in
tandem with the hand, thus compensating for the loss of the weak hand. In FIGHT the
loss of the weak hand was compensated for by making the signer’s own body the
party that was represented by the weak hand, thus changing the direction of the
movement from the non-present weak hand toward the chest.
5.2.3.2
Alternating
Battison (1974) and Padden & Perlmutter (1987) identified alternating movement as
a blocking feature for Weak Drop in ASL balanced signs. In alternating movement,
the movement of the strong hand and the weak hand are out of phase. My hypothesis
was that alternation would have the same blocking effect in SLN.
Alternating movement has a role at different levels of grammatical organization
– in the lexicon and in the morphosyntax. Alternating movement originating from
the morphosyntax can express iterativity or repetition of some event for instance.
Alternation is not lexical in these cases, if the weak hand dropped, morphological
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information would be lost. I hypothesize that signs involving a morphological
specification of alternation will not allow a one-handed version, but I did not
investigate this conjecture systematically.
Of the 36 signs that were lexically specified for alternation, more than half
allowed Weak Drop (20 signs). The lexical specification of the feature [alternating]
does not seem to have a blocking effect on the occurrence of Weak Drop in SLN.
(5.32)

Weak Drop in alternating signs

Alternating signs (N=36)

Weak Drop

20 (55%)

no Weak Drop

16 (45%)

A closer look at the alternating signs that do and that do not allow Weak Drop again
points in the direction of a difference in semantic motivation. In the signs that allow
Weak Drop, we find signs that express more abstract concepts like the signs in
(5.33a), whereas the signs that may not drop the weak hand often involve concrete
physical objects and actions involving alternating movement, as in the set in (5.33b).
The resemblance to the concrete physical motion that is represented by the
alternating movement seems to influence the resistance of the weak hand to delete.
(5.33)
a.
b.

Alternating signs
REASONABLE, TO SPOIL, GREEDY, CONFUSED, TO CHAT, COMPETITION, TO
COOK, REGULARLY, STORE
TO RIDE A BYCICLE, TO WASH YOUR HANDS, SOAP, TO WALK, CAR, TO PEEL
POTATOES, (TO) MILK.

5.2.3.3
Crossing
A second factor blocking Weak Drop in balanced signs mentioned in Battison
(1974) is crossing of the midsaggital plane; the plane that divides the body in two
identical halves. When at least one of the articulators crosses this plane in the
articulation of the sign, Weak Drop will not occur. The plane can be crossed by one
hand only, as in the ASL sign NAVY. Two hands, as in the ASL sign BEAR, can also
cross it.
There were no SLN crossing signs in the database yet, so I collected them
separately. These signs I checked with only one informant. The results are given in
(5.34). Signs crossing both hands showed no clear effect. If only one hand crossed
the central plane, Weak Drop was allowed in all cases. From these data, no blocking
effect on Weak Drop can be inferred. Possibly more signs checked with more
consultants would give different results.
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Weak Drop in crossing signs

Weak Drop allowed

Two hands crossed

One hand crossed

TO LOVE, TO HUG,

AUTUMN,

AUSTRIA

TO

CARRY,

TO

SLEEP, JUDO

Weak Drop not allowed

BEAR, PRISON

5.2.3.4
Unbalanced signs
In unbalanced signs, in which the weak hand serves as the location for the strong
hand, Battison found that Weak Drop is 'ungrammatical' in ASL, except in one case.
When the weak hand is a B-hand, Weak Drop is sometimes allowed. In unbalanced
signs that have identical handshapes, Battison found that Weak Drop is not really
ungrammatical but that signers often make use of a substitute for the weak hand. In
a way these signs are therefore in between the completely symmetrical and the
unbalanced signs. This complies with the ‘in between’ representation I proposed for
these signs in §5.2.1. Unbalanced signs with the same handshapes are represented
with both the feature [symmetrical] and the location feature [hand].
The total number of unbalanced signs in the database was 60. These included
signs that did not actually touch or contact the weak hand but were still associated
with the weak hand as a location; e.g., TEA and TO READ.
Sixty per cent of all unbalanced signs allow Weak Drop, as is indicated in
(5.35a). We can conclude from this table that weak hand, as location for the strong
hand, does not block Weak Drop. Focusing on the set of unbalanced signs that do
allow Weak Drop, two-thirds of the weak hands are B-hands. Hence, in unbalanced
signs the handshape most frequently involved in Weak Drop is the B-hand. In the
‘Other than B’- group most signs had identical handshapes. Not only do most weak
hands in unbalanced signs that allow Weak Drop have a B-handshape, the
connection also works the other way round. In most unbalanced signs with a weak
B-hand Weak Drop appears to be allowed (5.35b.):
(5.35)

Weak Drop in unbalanced signs

a.
unbalanced signs (N=60)
Weak Drop
B-hand
Other than B-hand

36 signs (60%)
24 signs (67%)
12 signs (33%)

no Weak Drop

24 signs (40 %)

b.
unbalanced signs, B weak hand (N=31)
Weak Drop allowed
23 (75%)

Weak Drop not allowed
8 (25%)
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In sum, there is a strong tendency for B-hands to facilitate Weak Drop in unbalanced
signs. When B-hands function as location for the strong hand, it seems that they are
superfluous. At a conceptual/semantic level this is understandable, for B-hands often
refer to some surface or plane. In the localization of referents in the neutral space for
morphosyntactic purposes, virtual surfaces or planes are established conceptually (in
the sense of grounded mental spaces (Fauconnier 1985, Liddell 1995). Arguably,
signers presuppose these planes, not only in the morphosyntactic use of signs, but
also at the lexical level.268
Although this is a possible reason why B-hands are susceptible to dropping from
the perspective of conceptual structure and language use, I choose to account
formally for this tendency concerning the B-hand.
Battison's explained the possibility to drop the B-hand by referring to its
unmarked status. The other relatively unmarked handshapes for ASL are A, G (or
index), C, O, 5. I find this explanation not satisfactory, as it offers no explanation
why only B-hands, and not any of the other unmarked handshapes are inclined to
drop. I therefore want to argue that the reason why only weak B-hands undergo
Weak Drop, is due to its structural simplicity. The representation of the B-hand as
set out in Chapter 3 contains only the selected finger node – the head of the
handshape representation. In the selected finger node, two features and
combinations thereof can be specified: [one] and [all]. Of these two features [all] is
the unmarked one. Taking the perspective of radical underspecification (Archangeli
1984, Pulleyblank 1988), the underlying representation of the weak B-hand is
completely empty. This underspecified node is phonetically interpreted according to
the redundancy rule: selected fingers: ø o [all].
As I mentioned before, most of the other unbalanced signs that allowed a onehanded version had identical handshapes. Examples are: TO FIT (extended thumbs
up, approaching each other), KNIFE and OPPOSITE (both signs with extended index
fingers), CAREFUL and TO EXPECT (both signs with extended index and middle
finger) and finally CERTAIN and TO DO (both signs with fists). Assuming that in these
signs the features of the strong hand are copied onto the hand that serves as the
location by some indexation mechanism, the representation of the weak hand in
these signs is also simple, and therefore susceptible to non-realization.
5.2.3.5
Contact
Brentari (1995) argues that contact is a relevant feature for the occurrence of Weak
Drop. She found that two aspects of contact were relevant: the location that was
contacted, and whether contact with that location was continuous or not continuous.
Contact in her analysis is a phonological feature that is further divided into
continuous and non-continuous contact. In Brentari's ASL data, contact had to be
continuous to block Weak Drop in unbalanced signs. In balanced signs any contact
with the weak hand would block Weak Drop.
268 Onno Crasborn (personal communication) suggested that if Weak Drop occurs in these signs, other
phonetic cues (e.g., brisk movement) might lead to the perception of such a plane.
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Of the 119 signs in SignPhon that had contact with some body part – including
the weak hand – , 85 allowed Weak Drop. Consequently, the presence of contact in
general does not have a blocking effect. Of the 27 continuous contact signs 19
allowed Weak Drop. So continuous contact did not block either. In 14 of these 27
continuous contact signs the hands contacting each other. Of these 14 signs, 8
allowed Weak Drop. The set of continuous contact signs on the weak hand allowing
Weak Drop contained both balanced (e.g., COMPETITION) and unbalanced signs (e.g.,
CLOSED). The results are in the table in (5.36):
(5.36)

Weak Drop in contacting signs
Weak Drop occurs

Contact (N=119)
Continuous contact (N=27)
Continuous contact on the weak hand (N=14)

85 signs (71%)
19 signs (70%)
8 signs (57%)

These findings do not comply with Brentari’s results. In her ASL data, signs that
involve continuous contact with the weak hand never allow Weak Drop. I conclude
that – at least in my data – continuous contact does not block Weak Drop in SLN.
It is questionable if a feature like [contact] is needed to begin with (see §5.1.3.3).
These SLN data do not justify a blocking effect of such a feature. A more important
factor influencing the occurrence of Weak Drop seems to lie in the location that is
touched. Head and body locations both seem to allow one-handed versions, unlike
signs that contact the other hand. About three-quarters of the balanced signs in
which the hands contact each other allow Weak Drop. Just more than half of the
unbalanced signs in which the strong hand touches the weak hand allow Weak Drop.
These findings support the claim that contact is not a phonological feature of signs,
but rather an optimal phonetic realization of the location specification (Van der
Kooij 1996b).
Also relevant is the study of Siedlecki & Bonvillian (1993) on the acquisition of
two-handed signs of very young children. Siedlecki and Bonvillian looked at
deletion, assimilation and accuracy of production of two-handed signs. On the basis
of these acquisition data, they argued that deletion of the weak hand relates to the
amount of information about location that is lost when the sign is made onehandedly. Their data show that far more deletion occurs in signs made on the body
than in signs made on the weak hand. They argue that when one hand on the body
deletes, the location of the sign is still perfectly identifiable.269 If the weak hand
deletes in an unbalanced sign, much more information is lost; not only the shape of
the weak hand but also information on the point of contact and information about
the orientation of the strong hand relative to the location. The findings on deletion in
the acquisition study were confirmed in my data, as the following table shows.
269 Tactile and kinesthetic sensation are also mentioned as important factors influencing the children’s
accuracy of production.
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(5.37)

Weak Drop per location type

Location type

Weak Drop occurs

Head and body (balanced signs) (N=27)
Space (balanced signs) (N=36)
Weak hand (unbalanced signs) (N=56)

27 (100%)
26 (72%)
32 (57%)

What is crucial in the formal account of the difference of body versus weak hand
locations is that in the representation of signs made on the head or the body, we
specify only one location. This location is interpreted as the same location for both
hands with respect to the central plane in case two articulators are available. In case
the weak hand drops in a two-handed balanced sign with a body location, the
location information remains unaffected. The two-handed version can be
reconstructed by the position of the strong hand. However, if the location is the
weak hand, information is lost. Perceiving a one-handed version of an unbalanced
sign, the status of the weak hand cannot be deduced. It can either be a balanced or an
unbalanced sign. Moreover, information with respect to the shape of the weak hand
is also lost. The relatively easy reconstruction of a weak B-hand in unbalanced signs
is explained by its unmarked status and hence its simplex representation.
Comparing the results for ASL and SLN, it seems that SLN in general is less
restrictive in allowing one-handed versions of two-handed signs. This may have
something to do with the acceptability of the mouthing of words of the spoken
language (English and Dutch, respectively). In SLN, as in other European sign
languages, the mouthing of words, not only in Deaf-hearing conversations, but also
between Deaf signers seems to be more widely used, whereas American signers tend
to use more fingerspelling.
(5.38)

Weak Drop in ASL and SLN

balanced signs
alternating signs
crossed
unbalanced signs
- if weak hand is a B-hand
contact
- in unbalanced signs
- in balanced signs, continuous contact

In ASL
occurs
does not occur
does not occur
does not occur
occurs sometimes
does not occur
does not occur

In SLN
occurs (except 10%)
occurs sometimes
occurs sometimes
occurs
occurs often
occurs
occurs
occurs

Concluding this section, the results of this investigation into the phonetic
implementation of different types of two-handed signs supports the generalization
formulated in (5.25) and repeated here:
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(5.39)
A structural position for the second articulator can only be generated by a
morphemic hand configuration.
In general, the second articulator is activated in case a feature, [symmetrical] in the
manner node, or [hand] in the location node, is specified. A structural position, i.e., a
separate Articulator node, is generated if the weak hand is morphemic. Weak Drop
in balanced signs shows that symmetry alone cannot explain the results. The 10% of
balanced signs that withstand Weak Drop all involve a semantic motivation. I
propose a structural position for the weak hand in these signs as well. This position
may well be left empty and by default be interpreted as identical to the specification
of the strong hand. In the alternating signs, the motivation of the alternating
movement itself prevents a one-handed version.
Most of the unbalanced signs that undergo Weak Drop have weak B-hands.
These weak hands may generate a structural position since in principle they are
morphemic. However, it is because these hand configurations lack semantic content
and featural specification that one-handed versions occur. The more semantic
content the morphemic weak hand configuration (or hand arrangement) has, the less
likely it will be dropped.270
5.2.4

Non-manual aspects

In SignPhon we encoded various non-manual aspects of signs in isolation. The oral
component was defined as the visual image of what is or would be an oral sound,
consisting of a movement of the vocal apparatus (possibly accompanied by vocal
sounds). There were over 1900 instances of a specification of the oral component in
the database, almost all consisting of a pronunciation (without voice) of the Dutch
word. The large number of Dutch based oral gestures or mouthings is probably due
to the elicitation material (lists of written Dutch words).271 Some interesting things
happening to these mouthings were:
(5.40)
1.

x
x

2.

Mouthings
Repetition of the Dutch word
in verbs (TO PUT was accompanied by “plaats, plaats, plaats”, TO CHATTER
was accompanied by “klets, klets, klets”, and TO EXPRESS by “uit, uit, uit”)
in plural nouns (DIFFERENCES was accompanied by “verschil, verschil”)
Reduction of the Dutch word

270 Frequency of use and the context in which the sign is used appear to be crucial in all cases. Thanks to
the students of the SLN Teachers and Interpreters training program in Utrecht for elaborating on these
different factors that influence the occurrence of Weak Drop.
271 Based on the material in SignPhon it was not possible to clearly distinguish prosodic nonmanuals
from lexical ones, and mouth movements from mouthings of Dutch.

FURTHER RESTRICTING THE MODEL

x
3.

x

277

the word “kraag” in the sign COLLAR was reduced to the final sound ‘g’ and
the word “schilderij” of the sign PAINTING was reduced to the final ‘ij’
Stretching of the word over the sign
the ‘aa’ is stretched over the path movement of the sign THREAD ‘draad’

Some oral movements were not related to Dutch words. For instance the oral gesture
“pfpfpfpf” was used in some plural nouns (e.g., family members, objects, names).
The sign is accompanied by the oral gesture “pff”. TO HIT and HEART BEAT were
accompanied by a rhythmic “puhpuhpuh”. Other oral movements not connected to a
Dutch word were: “pam” in TO WITHDRAW , “fff” in BUSY and RELIEVED and “pff’ in
TO ACT AS IF, TO BLUSH , SPARKLING/GLITTERING, WEDDING DRESS, TO STORM,
CONFUSED and TO MAKE A MISTAKE.
The facial movement and facial expression were also encoded in SignPhon.
Facial expression was given in holistic, impressionistic terms (such as SURPRISED ).
Facial movements were divided into different parts of the face and their position,
such as the position of the mouth, eyebrows, etc. The posture of the head and the
body posture were sometimes encoded (i.e., not for all signs). I will not be able to
discuss this topic here. In the near future the non-manual aspects of SLN will be
studied in depth in a project on the prosodic structure of SLN. Studies of other sign
languages show that many non-manual markers have prosodic rather than lexical
functions (see Nespor & Sandler 1999, Sandler 1999 for ISL; Wilbur to appear for
ASL; and Coerts 1992 for SLN grammatical markers). Most likely some of the
positions of the head, body and face are lexically distinctive, but I leave this issue
for further research. Awaiting further investigations into the status of these nonmanual features, I propose that oblique non-manual features occurring only once
(for instance the oral component “fah” in TO FINALLY UNDERSTAND) are treated on a
par with the non-recurrent iconically motivated features, that is by phonetic
prespecification.
Regarding the structural position of the non-manual information, Brentari (1998)
argues that Non-manual must be dominated by the articulator node because wiggling
movement of the manual articulator varies allomorphically with tongue wagging in
the affix meaning 'prolonged' (Davies 1985). What allomorph is chosen depends on
the handshape of the input. In signs with all fingers selected the affix is realized as
finger wiggling, while in all other signs it is realized as tongue wagging. Instead of
taking wagging and wiggling as primitives, it is more insightful if we decompose
both wiggling and wagging into the features [alternating] and [repetition] and
specify these in the manner node that has scope over both the manual and nonmanual part of the representation. I refer to §5.3 for a representation of the full
model.
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The dependency model

All distinctive features and partial structures proposed in the previous chapters are
organized in a model based on the structural requirements exposed in Chapter 1.
These structural assumptions were:
(5.41)
x
x
x

branching structure is binary
dependency relations exist between sister nodes
features are unary

In addition to these assumptions about universal phonological structure, the
following more general principles are adopted:
(5.42)
x
x
x

Phonological representations must be motivated by linguistic contrast.
Predictable phonetic details are filled in by Phonetic Implementation Rules.
Patterns of semantic motivation of form elements unique to Sign
Languages must be accounted for by Semantic Prespecification in the
lexicon.

In the model, the Manual Articulation is the central unit. It consists of an Active
Articulator which is the head, and a dependent Passive Articulator. Making the
‘hand configuration’ the head of the Manual Articulation is based on considerations
of perceptual saliency of heads and of the idea that heads are more complex than
dependents. However, studies into the acquisition of the different sign components
handshape, location and movement, all point in the direction of favoring the passive
articulator as the head, as location is acquired and used correctly, well before the
other two components are (cf. Marentette 1995, Bonvillian & Siedlecki 1993).
In the Passive Articulator node, Location dominates Setting, thus expressing the
observation that the implementation of the Setting values depends on the Location
value specified in head position. In the Active Articulator node, the dependency
relation between Orientation and ‘handshape’ is based on their phonological
behavior (spreading in ASL compounds) as argued in Sandler (1989).
In the Orientation node, as in the Passive Articulator node, the implementation of
the Dynamic Orientation values depends on the Relative Orientation value, which is
the part of the hand pointing in the direction of the specified Location (or the final
Setting value if no Location value is specified).
The node that I perhaps misleadingly coined ‘handshape’ is actually the
projection of its head, the Finger Selection. ‘Handshape’ here is not intended as the
distal part of the upper extremity, from the wrist up, but is to be understood as the
phonologically specification of a set of selected fingers in a specific configuration.
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The node that could be interpreted as ‘handshape’ consists of the Selected Finger
node, which is stable, i.e., in principle does not change during the sign, and the
Finger Configuration, which depends on and at the same time determines the
position or configuration of the specified set of selected fingers. In the dependent
Finger Configuration node, the dynamic aspect of the ‘handshape’ is expressed.
Dependent on the Manual Articulation is the lexically specified Non-Manual
Articulation. This dependency relation is explicitly discussed and argued for in
Boyes Braem & Sutton Spence (to appear). The Manner of Articulation node
dominates both the Manual and the Non-Manual Articulation node, although only
some of the Manner of Articulation features ([tense], [repeated] and [alternating])
can affect both the Manual and the Non-Manual Articulation.
Complex feature specifications are interpreted differently in head and in
dependent position. In dependent positions, i.e., the branching structures in the
dependent end nodes, are typically realized sequentially and result in path or local
movements. In head position, i.e., in the selected finger node, complex feature
specifications are typically realized simultaneously. In the articulator component, the
unary feature values [one] and [all] enter into a head-dependent structure, resulting
in relatively complex and marked sets of selected fingers (and consequently
relatively marked handshapes). In sum, complexity in dependent position is
typically realized linearly, whereas complexity of head position is typically realized
simultaneously.
In (5.43) I present the Dependency model including all the features that are
needed to represent SLN signs.
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The Dependency model
Sign segment

Manner of
Articulation
|

Articulation

[tense]
[repeated]
[alternating]
[bidirectional]
[crossed]
[circle]

Orientation

Manual Articulation

Non-manual Articulation

Active Articulator
‘Hand Configuration’

Passive Articulator

‘Handshape’

Relative
orientation
|

Dynamic
orientation
|

[ulnar]
[palm]
[tips]
[back]
[root]
[radial]

[prone],[supine]

Finger Selection
Thumb
|

Side

[out]

|
[ulnar]

Selected
Fingers
|
[one]
[all]

Location
|

Setting
|

[plane]
[head:mid]
[head:high]
[neck]
[trunk]
[arm]
[broad]
[narrow]
[broad:reversed]

[ipsi],[contra]
[near],[far]
[high],[low]
[proximal],[distal]

Finger Configuration
Width
|
[wide]

Curve
|
[curve]

Aperture
|
[close]
[open]
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All structural relations in this model consist of dependendency relations between
dissimilar nodes, so-called DEdependency. Dependency relations between similar
nodes only occurs in poly-morphemic signs. The structure of or morphologically
complex signs can be generated by copying already existing nodes, resulting in
DDdependencies.
There are (at least) three cases that illustrate this generalization. The first is the
representation of two-handed signs. In the analysis I propose in §5.2.1, a structural
position for the weak hand is only created in case the weak hand is morphemic.
The second example of this generalization involves location. A generalization
displayed in Chapter 3 is that there is one location per mono-morphemic sign, and
that movements tend to occur within one (distinctive) location. There are
formational simple signs, i.e., with a simple path movement, that do go from one
distinctive location to another, for example the sign I-KNOW (from the signs TO
KNOW and I) illustrated in (5.44).
(5.44)

I-KNOW

If we would represent this syntactic construct within the phonological structure of a
simple sign, we would require the head node in the location aspect to branch. In that
case the binary branching structure that is generated exhibits DD dependency.
Although I did not look into compound signs in any detail, there are probably
restrictions in the combination of locations in these signs that can be expressed by
the DD dependency relation (cf. Wallin 1983).
In the Articulator component a similar case for morphologically complex heads
exhibiting DD dependency can be made. The generalization in the articulator
domain is that there is only one set of selected fingers per mono-morphemic sign.
Loan signs from fingerspelling form a violation to this generalization (cf. Brentari &
Padden 2001 on ASL). For instance the signs BLUE, COWARDISH and POOR JOKE are
made up of a transition from one manually represented letter to another. BLUE has a
transition from four fingers (as in the manual letter B) to one finger and the thumb
(as in ‘L’). COWARDISH (Dutch ‘laf’) and POOR JOKE both have an uncommon
transition from a closed one finger to an ‘L’. Analogous to the morphologically
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complex locations, I propose to represent these otherwise simple transitions as
complex head nodes in the articulator component. The way the sequencing of
selected fingers may be constrained by prosodic structure in SLN (cf. Brentari 1995,
Brentari & Padden 2001 for ASL) is a topic for further research.

6

Summary and conclusions

In this final chapter I summarize the preceding chapters and I draw conclusions
related to the hypotheses formulated in Chapter 1. I conclude this chapter with a
discussion of some theoretical and practical implications of this thesis.
6.1

Summary

In this thesis I investigated the phonological structure of a set of SLN signs. These
signs were encoded in the SignPhon database, which was designed for this purpose.
The set of distinctive formal primitive elements of SLN resulting from the
phonological analysis are represented in an economical manner. The features I
propose are unary, static and perceptual in nature. In the model that accommodates
these features I use binary branching and headed structures. The model expresses
constraints that were formulated in the sign phonological literature, which is mostly
based on ASL research. It also expresses relative markedness of sign components in
terms of relative complexity of their representation. Relative frequency in the
SignPhon database was the main source of evidence for relative markedness of the
different components. The set of distinctive features together with a set of
implementation rules account for the phonetic or surface realizations.
In Chapter 1 I discuss some general issues that motivated the research questions
and the theoretical assumptions I make. General phonological methods to investigate
the lexically distinctive elements of a language are faced with the fact that in sign
languages a considerable portion of the sublexical, sub-morphemic elements are
meaningful. Although these elements are linked to their meaning in a conventional
way in the lexicon, they are not arbitrary in the sense of ‘unmotivated’. In many
cases an iconic relation can be recognized between elements of the meaning and
elements of the form of the sign. These meaningful sublexical elements are not
found in spoken languages, at least not to the extent that we find them in sign
languages. In spoken language the relation between the phonological form and the
meaning is typically unmotivated. In sign languages the possibilities for iconic
representations of (parts of) the meaning are much larger than in spoken language.
In the subsequent chapters I show that semantic motivation is pervasive in the
lexicon, and moreover, that it is found at all levels of the representation. In most
sign models that are based on ASL (e.g., Liddell & Johnson 1989) this is reflected in
the large sets of distinctive features that are proposed. Possibly, some of these
features occur only once or twice in the lexicon due to their iconic nature. I argue
that this is certainly the case in SLN.
I try to face this issue by sticking to the generally accepted idea that
phonological structure concerns the organization of meaningless units. I thus
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propose to represent at a phonological level only those form elements that are
distinctive, but not those form elements that are distinctive by the fact that they carry
meaning themselves. Furthermore, I require distinctive form elements to be
recurrent in the lexicon.
Let me make this step clear by transferring the issue to a hypothetical spoken
language. If in this language we find a vowel, for instance an [o], which is always
and only associated with a specific meaning, for instance “sun”, and that vowel is
not found elsewhere in the language, we would probably analyze such an element as
a bound morpheme. Of course the element would be part of the phonetic inventory
of the language, as the [o] is part of the audible sound stream. However, it is
debatable whether this element would be part of the underlying phonological form
(i.e., the vowel inventory). It is part of the accepted phonological methodology to
eliminate predictable information from the underlying forms as much as possible.
Arguably the occurrence of the [o] can be predicted from the presence of the
meaning aspect “sun” (cf. sound symbolism). However, even if we propose to
remove these meaningful phonetic elements from the phonological system, we must
still account for them. In spoken language, it is likely that such an element would
also function in the phonological system (such as the English morpheme ‘-s’, which
is also a phoneme in the language). But in sign languages, this is often not the case.
In the second part of Chapter 1 I propose a lexical model that attempts to deal
with this situation. The phonetic form takes a central position in this model,. There
are two types of rules that describe the ways in which phonetic form can be
predictable: Phonetic Implementation Rules and Semantic Implementation Rules.
Phonetic Implementation rules represent the predictable phonetic interpretation of
some phonological configuration. They can provide a default interpretation of a
phonological category or they can provide an interpretation of a phonological
category in the context of some other form element. For example, if in the same
hypothetical spoken language the vowel [i] would always occur before a [k],
whereas an [H] is found before all other consonants, the following Phonetic
Implementation rule could be formulated: a phonological category, for instance /I/
underlying the non-contrasting [i] and [H], is realized as an [i] before [k], and as an
[H] otherwise. Analogous to these Phonetic Implementation rules I propose another
type of implementation rule – the Semantic Implementation Rules – that is
unprecedented in the linguistic literature as far as I know. These rules link a specific
semantic aspect to a phonetic event. Usually such a link is iconically motivated. In
the hypothetical ‘o-sun’ language a Semantic Implementation rule could be
formulated that predicts the occurrence of the form element [o] on the basis of the
meaning aspect -“sun”.
In the first chapter I also introduced a set of constraints on phonological
representation. The features I propose are unary, and perceptual in nature. These
features are embedded in a model with headed and binary hierarchical structures.
The articulator component, which is the subject of Chapter 2, bears most lexical
distinctions. Consequently, the articulator node is the most complex component of
the sign model. The head of the articulator is the set of Selected Fingers. These are

SUMMARY AND CONCLUSIONS

285

the fingers that are prominent in the sign because they move, make contact or have a
specific configuration. This set tends to be constant throughout the sign. This is
expressed by its head-status. The handshapes that are the least frequent (most
marked) in the database (for instance the M-hand) have the most complex Selected
Fingers specification. Accordingly, the unmarked status of the B-hand is represented
by the default selected finger specification – [all]. The position or configuration of
the selected fingers is specified in dependent position of the articulator node. Finger
configuration concerns the aperture relation between the thumb and the selected
fingers, the curving of the selected fingers and the spreading of the selected fingers.
In accordance with markedness theory simple heads (such as [one] and [all]) tend to
accept further specifications, whereas complex heads (representing for instance the
selection of three fingers or the selection of the ring finger) tend to reject further
specification of finger position (Batistella 1990).
The phonetic implementation rules that account for specific phonetic realizations
of the phonological articulator features concern the position of the thumb, flexion at
the base joints and at the non-base joints, and the spreading of the fingers.
In the final part of this chapter I discus motivated articulator aspects. Following
an outline of symbolic motivation for handshapes by Boyes Braem (1981) I first
show that the articulator can be motivated at the level of the whole handshape – the
full specification of the articulator node. Some of these meaningful handshapes are
referred to as classifier handshapes, and also handshape representing numbers and
letters are discussed there. The different composing parts of the articulator can be
semantically motivated as well. In the second part of this section I show how
frequent these motivated articulator parts are, compared to their overall occurrence
in the database.
In Chapter 3 I analyze the location component of signs. I review proposals on
ASL concerning the location component and I adopt the distinction between (major)
location and settings, which represent finer distinctions within the major location.
However, I use setting specifications only pair wise, in order to represent path
movements. Setting is specified in the dependent position of the location, which is in
head position, thus accounting formally for the observation that the size of path
movements depends on the location. I propose nine location features and four setting
pairs for SLN. The nine distinctive locations features include the neck, the trunk and
the arm. They represent four distinctive locations on the head, three locations on the
weak hand, and one specification in space. These nine location features together
with the Phonetic and Semantic Implementation rules account for the phonetic
locations of the surface forms of the SignPhon signs. The Phonetic Implementation
Rules that determine the actual phonetic position of the articulator concern the
number of hands that are involved in the articulation of the sign, and the part of the
hand that is facing the specified location. Although these implementation rules
account for the surface forms that were attested in the database, investigations into
the well-formedness of systematically construed variants of some signs indicate that
the distinctive locations of these signs have sometimes sizeable phonetic spaces
associated to them.
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In Chapter 4 I discuss the orientation of the articulator. This potentially
distinctive component of SLN signs has traditionally been described and analyzed in
terms of an absolute direction of the palm and/or the fingers in space. One of the
drawbacks of the absolute interpretation of orientation is that we need different
orientation specification for different phonetic realizations of a sign. I argue
(following Crasborn and Van der Kooij 1997) that orientation is better conceived of
as the relation of a part of the articulator to the place of articulation. This relative
view of orientation correctly predicts patterns of phonetic variation that we find in
the articulation of hand orientation. Another advantage of this analysis lies in the
lexical description of spatially inflecting verbs. I highlight three categories of signs
that are potentially problematic for the relative interpretation of orientation and
show how they can be accounted for in the current proposal. The representation of
orientation changes is the topic of the final section of this chapter. Only the
orientation change that results from a rotation of the forearm is represented
phonologically, other types of orientation change are analyzed as phonetic effects of
path movements.
Chapter 5 offers a model that integrates the components and features of signs
discussed in the previous chapters. I first discuss the representation of movement. In
the current model movement is not a primitive notion. It is analyzed as a transition
between two specified states of the articulator. All movement in this model is
represented as branching structure in dependent nodes. Distinctive properties of
movement, such as shape and repetition are discussed as well. These properties are
represented as overall Manner features. In the second part of this chapter other
distinctive aspects of the sign are discussed, especially those that concern the fact
that in sign language we have two articulators. The way these articulators are
arranged in space or with respect to each other is predictable in most cases, given
the information on the type of sign, the location specification and the relative
orientation specification. The phenomenon that two-handed signs can be articulated
with one hand only, which is called Weak Drop, is used as further support for the
claim that underlyingly we only have one active articulator.
6.2

Conclusions

In the introductory chapter I formulated two main hypotheses. The first hypothesis
was that by applying the commonly accepted theoretical principles of linguistic
contrast and maximal simplicity, a more restricted and explanatory model of sign
phonology will emerge. As a result the set of phonological features needed to
describe the distinctive components of the SLN lexicon is hypothesized to be
smaller than sets proposed in current phonological models. In particular, some
explicit comparisons in the sections on location and on the articulator component
show that the current proposal is indeed more economical than others that have been
proposed. This reduction is accomplished by combining a restricted set of features
with the formulation of a set of implementation rules. The implementation rules
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capture default interpretations of formal specifications, as well as allophonic
relations between different phonetic realizations. An example of the first is the
interpretation of the finger selection specification [one] as the extension of the index
finger. An example of an allophonic realization is the bent interpretation of the
articulator with [all] fingers selected (the B-hand) in the context of the relative
orientation value [tips] and the location value [trunk]. In for instance the sign
PEOPLE that fits this description, the B-hand is flexed at the base joints.
This striving for economy has led to rethinking of generally accepted
phonological methodology, and has put the question of what it means to be a
distinctive formal property in a new light.
In spoken languages, arbitrariness of form vis-à-vis meaning is certainly a
pervasive, and some would say a defining characteristic of human language,
essentially causing duality of patterning (Pulleyblank 1986). There is, to be sure,
motivation to be found in the vocabularies of most languages (resulting from sound
imitation), but one has to look for it, or be made ‘aware’ of it. Some language turn
out to have a pretty sophisticated system of sound symbolism (e.g., Japanese, cf.
Kita 1997), but sound symbolism is not necessarily iconic. When we turn to sign
languages, however, we see that iconicity (imitation of the referent’s form) is
extremely pervasive.272 Sign languages can much more easily appeal to iconicity
because many of the things that we talk about have a physical form or are physical
events. Abstract concepts can mostly be linked metaphorically to physical things
(for example love can be linked to the heart) in a conventional manner.
Iconic demands may be in conflict with the demands of phonological
compositionality because compositionality is based on having a limited list of
discrete (digital) building blocks and combination rules, while iconicity may lead to
holistic and essentially non-discrete (analog) forms that represent a concept or
meaning. Consequently, the phenomenon of iconicity can quite easily lead to an
undesirable increase of building blocks in the phonological inventory. So, one of the
questions that was addressed in this thesis was: how do we account for iconicity
without increasing the set of building blocks beyond control?
The reason why features that have been proposed in the phonological literature
are so extensive, and the related reason why it seems difficult to find minimal pairs
for all features, or even most of them, seems to be that many phonetic distinctions
that are really due to iconicity have been taken to point to contrastive distinctions.
On the other hand, one cannot, simply ignore iconic properties; they are obligatory
and thus must somehow be encoded in their lexical representation. The proposal that
is adopted here is that iconic properties are represented as lexically prespecified
phonetic information.
Adopting the widely held assumption that only unpredictable material is listed in
the lexicon, and that all predictable material is generated by rule, a paradoxical
situation emerges. The way I formulate the lexical specifications that account for the
motivated form elements is analogous to the phonetic implementation rules. If some
272 I followed Taub in her definition of linguistic iconicity as the existence of a structure preserving

mapping between mental models of linguistic form and meaning.
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phonetic property of the sign is associated to some aspect of the meaning of the sign,
and if this association is used recurrently in the lexicon, I propose a Semantic
Implementation Rule; the occurrence of some form elements is predicted on the
basis of some aspect of the meaning. However, in case such an association is only
one of its kind, which is to be expected if an iconic relation between a form and a
unique visual image exists, no rule can be formulated. In that case I named the
association Phonetic Prespecification. Phonetic Prespecification is thus a special,
miminal case of a Semantic Implementation Rule. Both express a motivated
association between some phonetic aspect of the form and a meaning aspect in the
lexicon.
Iconically motivated phonetic properties of signs may interfere with the phonetic
implementation system.273 The phonetic implementation system contains phonetic
default rules, based on (ease of) articulation and (ease of) perception. Being
lexically specified, iconic-phonetic prespecification and the semantic
implementation rules take precedence over the phonetic implementation rules in the
implementation component.
In Van der Hulst & Van der Kooij (1998) we illustrated this point with reference
to place distinctions on the chest as the place of articulation.274 We assumed that the
lexicon of presumably all sign languages contain a large number of signs that are
made (with or without contact) on a variety of specific places on the chest. In most
models, every different physical location on the chest that is attested seems to lead
to postulating a separate feature, resulting in a large set of features that
subcategorize the major class feature [trunk]. If all these loci are truly distinctive, we
would expect minimal pairs that prove their distinctivity, which are, however,
typically hard to find. We claim that there is, in fact, only one phonological feature
[trunk] and that the specific phonetic realizations of this feature are determined by
phonetic implementation rules involving ease of articulation, perception and,
crucially, iconic prespecification. Some of these rules were formulated in Chapter 3.
Given these phonetic implementation rules, some locations stand out as deviant.
Examples of such locations are the side of the waist in the sign KIDNEY (illustrated
in (6.1)) and the ipsilateral side of the chest in the sign SOLDIER.

273 Iconicity bears on the relationship between a form and ‘something else’. In this sense, it can be

compared to analogy. In the case of analogy the ‘something else’ is another form, but in the case of
iconicity the ‘something else’ is ‘meaning’.
274 A rudimentary form of these proposals is discussed in Van der Hulst and Van der Kooij (1998). In the
current work I also discuss motivated aspects of ‘handshape’, orientation and movement.
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(6.1)

KIDNEY and SOLDIER

KIDNEY

SOLDIER

These signs show that iconicity overrules phonetic default. The proposal here is that
the iconic information must be represented in the lexicon in order to derive its
‘bleeding’ effect. Whether signs are iconic or not is, after all, an idiosyncratic
property of signs. It is also idiosyncratic precisely in what way aspects of the sign
are iconic. As with other idiosyncratic lexical properties, such iconically motivated
phonetic aspects can disappear in the course of history. Also, it is no co-incidence
that iconic properties are prominently present in lexical innovation where we deal
with non-systematic, non-rule driven extension of the lexicon (cf. Brennan 1990).275
These considerations support the idea of placing the phonetic iconically-driven
factors in the lexicon.
The crucial point that all models will have to face is whether iconically
motivated elements fit the formal system by definition when they are agreed upon
by a large number of users (i.e., when they are conventionalized), or whether they
exist outside the formal system. In order to face this issue some authors (Klamer
2002, Taub 1998) have proposed a distinction between wild forms and tame forms.
These are defined as fitting as opposed to not (completely) fitting a language’s
structure. The problem remains. How do we know when a form fits the language’s
structure? Or, to put it slightly different, do we exclude the wild forms in
establishing the language’s structure?
The advantages of the proposed strategy is that when iconicity is ‘stripped away’
and accounted for in the lexicon, the phonology becomes, so to speak, manageable
and we enable a comparison of the properties of the unmotivated structure (the
phonology) and the motivated properties (the ‘wild form’).
This proposal raises obvious issues with respect to the notion of distinctiveness
and using distinctiveness as a criterion for phonological status. This is especially so
since under the present proposal two signs can be phonologically identical, while
they differ in their phonetic realization because one is iconic and the other not. I am
275 In case we are dealing with a systematic form-meaning association as in the case of the ‘temple’

being associated with ‘mental state or activity’, the lexical extension is rule driven., be it that the rules
predict the occurrence of some phonetic element on the basis of an aspect of the meaning of the new
formation.
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aware of the fact that this approach opens the door to simply phonetically prespecify all signs in the lexicon, leaving their phonological representation
uncompositional, and thus effectively absent. However, the phonotactic knowledge
of the language user is still something that needs to be accounted for. While the role
of a phonological system thus may be limited by the current approach, it is still
valid.
The hypothesis, that some phonetic realizations of sign phonological
specifications can be (partially) determined by semantic motivation, is only tested in
a very preliminary way. Here I established the form-meaning associations by
reviewing an excerpt of the lexicon (namely the content of the SignPhon database)
working on the basis of intuition. As SLN, like other natural sign languages is
presumed to have evolved from a gestural base, it is reasonable to assume that this
base has many universal characteristics. An intuitive approach is thus justified as a
first step. The psychological and linguistic reality of such motivated form-meaning
relations can only be answered by further investigations and cross sign linguistic
comparison.
However, by focusing to some extent on sublexical semantic motivation, I
showed that it is present at all levels of phonological structure (features, end nodes,
root nodes, linearization, segment), where it can influence distributional patterns.276
The use of the SignPhon database allowed me to show that many of the motivated or
analogical form elements are exceptional formal properties that are infrequent in the
lexicon. Examples from the location components are the signs TO KEEP IN THE BACK
OF YOUR MIND and the sign KIDNEY. The first sign is made on the back of the head
and the second sign is made at the side of the waist. Both location occur only once
in the database.
6.3

Theoretical Implications

In the commonly accepted view of the grammar there is no direct link between
phonetic form and any other aspect of the grammar. The syntactic and semantic
organization is always linked to the phonetic form through phonological form. Here
I break with this tradition by allowing links between phonetic form and semantic
organization. This central role of phonetic form may not limited to the interface with
the semantic component of the grammar. In principle, the relation between the
phonetic for and the semantic component open the door to a grammar model in
which morphological, syntactic and pragmatic information may influence or
partially determine phonetic form as well.
The distinction between motivated and unmotivated features and the assumption
of a lexical model that takes semantic motivation into account, allows us to
formulate hypotheses on what may happen if semantic motivation gets lost. Loss of
276 Whether the distinction between semantically motivated and unmotivated elements is a useful

distinction in the automatized implementation of phonological or phonetic processes (e.g., coarticulation,
assimilation, reduction) remains a question for future research.
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motivation is feasible both in the diachronic development of the language, and in
certain registers, for instance fast signing. In both cases one may hypothesize that if
semantic motivation get lost, phonetic implementation becomes more important.
This battle between the phonetic forces and the iconic or analogical forces could be
elegantly captured in a constraint based model such as Optimality Theory in the
representation of the relation between the two types of implementation rules that I
proposed in Chapter 1 (see also Boersma 1998 and Crasborn 2001 for an OT
analysis of phonetic implementation).
Implementation rules that are grounded in phonetic forces (perceptual and
articulatory ease) and implementation rules that are semantically motivated are not
necessarily competitive. Signs may well comply with both phonetic forces and still
be semantically motivated. Only in some cases are the phonetic and semantic
implementation rules in conflict and are they predicted to result in different phonetic
forms. In a model based on ranked constraints this would translate into the
faithfulness constraints that rule the relation between the phonetic output and the
referential object or event (the ‘iconicity constraints’) outranking the phonetic
faithfulness constraints.
Not only can a loss of semantic motivation thus be represented, it may also
formally capture the uplift of semantic or iconic motivation in different registers,
such as poetry, lexical innovations and language games.
Meier (2000) distinguishes a range of possible outcomes of the question whether
there are differences between spoken and signed languages that have to be attributed
to differences in modality (channel).277 Two extremes are on the one hand that we
may find no differences in the basic architecture of languages in both modalities.
While on the other hand we may find rules of typological patterns that are unique to
sign language. In between these two positions we may find preferred typological
properties and interesting statistical differences, Meier suggests.
From the current phonological analysis of SLN at least two important differences
with spoken language phonological organization emerge: the semantic motivation of
sub-morphemic form elements and the syllabic organization. The first is probably a
difference of the third kind, a preferred typological property and statistical
difference, which is that meaning is present at all levels of phonological and
phonetic organization.278 I showed that a substantial portion of the inventory of
lexically distinctive form aspects of signs are semantically loaded. In the conception
of a morpheme as the smallest form-meaning unit, the atom that links form to
meaning, these meaningful form elements could be regarded as bound morphemes.
Consequently, many lexical contrasts are not phonemic per se, but they are due to
semantic motivation or morphological composition. I realize that I left many issues
concerning semantic motivation and morphological composition untouched.
277 This keynote lecture was given at the TSL-conference on modality effects in spoken and signed

languages. This conference was held at the University of Texas in Austin in March 2000
278 At this moment it is not possible to statistically show that the portion of semantically motivated form
elements in words of a sign language like SLN is larger than the portion of semantically form elements in
words of a spoken language like Dutch.
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However, at the very least I hope to have shown that meaning at a sublexical, submorphemic level deserves our attention.
A second important difference between spoken language and sign language at
the level of phonological representation is the dominance relation between the
syllabic level and the segmental level. In spoken language the syllabic level
dominates the segmental level, whereas in sign language the segmental level
dominates the syllabic level.
Sign linguist have been examining the question whether the sign is a syllable or a
segment (see Wilbur 1993, Corina and Sandler 1993, Van der Hulst 1995b, Brentari
1998). Several researchers, indeed, have suggested that the morphologically simple
sign is like a syllable (for example Chinchor 1979, Coulter 1982, Perlmutter
1992).279 In sign language, most elements (except those for setting, orientation and
aperture) have scope over the whole sign. In the syllabic organization of spoken
language, however, the syllabic onset – rhyme division takes precedence over the
distribution of elements, that, as a consequence, have scope over the onset or rhyme
only. Sign language syllables are, in a sense, all simple onset – rhyme syllables. The
total structure of signs comprises both the syllabic and the segmental structure.

279 It is often suggested that the syllable = morpheme = word relationship in sign is like that in Chinese

languages.
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(6.2)
a. The segment is supra-syllabic in sign language
‘segment’

S – stable information
D – dynamic information

location
S D

orientation
Handshape

S D

S D
‘syllable’

{X X}

b. The syllable is supra-segmental in spoken language
feet
{s w}
{s w}
| |
| |
syllable
V V
V V
/| /|
/| /|
onset& rhyme
OR OR
OR OR
| | | |
segments
[b][a] [b][a]
etc.
root nodes, autosegments, features etc.
The model in (6.2a) illustrates that, in the structure of signs, the dynamic parts of the
class node structures (dominates the syllabic structure or skeletal tier. This is not just
a consequence of designing the diagram. In spoken language, the syllable is suprasegmental, while in signed language the segment is supra-syllabic. The model in
(6.2a) expresses this inverse dominance relation between the linear order (the
syllable) and the feature content (the segment) by the fact that the feature tree is
‘upside down’. In feature geometry, root nodes are associated to the skeletal tier. In
this model only the branching end nodes that need to be linearized are associated to
the skeletal tier. Thus, the speech syllable is primarily a syntagmatic sequencing
syllabic structure and secondarily, per syllabic position, a paradigmatic structure
involving features or elements. Whereas, on the other hand, the sign syllable (in the
spirit of Stokoe 1960 stated) seems to be primarily a paradigmatic featural structure
that spreads out over a secondary sequencing structure.
This difference may be a true modality effect, and the reason for the difference
lies in a crucial difference between auditory and visual perception. Not being an
expert in perception, we nonetheless venture to suggest that the perception of signs
is more ‘instantaneous’ than the perception of auditory speech input. The latter
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reaches the ear sequentially, in temporal stages. If this is so it does not come as a
surprise that the temporal, syntagmatic organization of speech is perceptually salient
and takes precedence over the paradigmatic organization. Turning to the sign
syllable, Stokoe was right in saying (and seeing) that the notion of time-span is
perceptually less important in the visual signal. Consequently, it does not seem
plausible to assume that the structure of signs would depend foremost on separating
the beginning and end phase of signs. Rather, the paradigmatic structure takes
precedence over the syllabic, syntagmatic division in onset and rhyme. The temporal
structure of signs comes in as secondary structure, giving rise to the bipositional
skeleton as a kind of afterthought.
Not only the internal organization of syllables seems to be of a different kind, the
sequencing of syllables into typical mono-morphemic words also differs from
spoken languages. In spoken languages mono-morphemic words are typically
polysyllabic. In signed languages mono-morphemic words typically involve only
one syllable. Polysyllabic signs are typically created by reduplication.
In spoken languages, the need for going beyond simple monosyllabic, onsetrhyme words lies in wanting to have a sufficiently large number of semantic
distinctions in the lexicon, without having to go into morphology. Thus spoken
languages either elaborate the syllabic structure, allowing branching onsets and
rhyme, and/or utilize polysyllabic units like feet and prosodic words. A third option
lies in invoking a complex tone system in terms of rhymal laryngeal distinctions.
We have seen that the notions of branching onset or branching rhyme do not
apply to sign languages. Also it seems that most basic words are, syntagmatically,
monosyllabic280. In the lexical form of signs one does not typically encounter the
additional layer of foot structure. This may be so because of the availability, in sign,
of the articulator (which is distinctively missing in speech). The articulator in signed
languages, unlike that in spoken language, seems to be the richest compositional
unit of signs. This means that lexical elaboration of the formational possibilities can
easily be found in combining the extensive set of ‘handshapes’ with orientation,
place, and all the types of movement. We might add several other ways in which the
compositional possibilities of signs is richer than that of speech units. Firstly, the
type of manner that is allowed in speech is always predictable. The movement
toward the constriction target is the shortest path. In sign, however, we note that
movement of the whole hand (between an initial and a final state) can be performed
in a variety of ways (straight, arced, circular etc.). It seems to be the case that such
differences are indeed used contrastively. Secondly, sign language uses iconicity as
a means of differentiating signs. From a functional point of view, then, there is
simply less reason to complicate the structure of lexical entries by allowing for
combinations of syllables into feet and beyond. The phonetic space that is available
to the manual aspect of signing is more elaborate than the supra-laryngeal aspects in

280 Recall that signs with two movements can be regarded as being polysyllabic.
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speech and this, combined with the other extra means mentioned, apparently, allows
a rich enough inventory of mono-morphemic words.281
6.4

Further Research and Practical Implications

The psychological reality of the semantically motivated elements that are
acknowledged here is among the issues that induce further research. We may simply
start with subjecting the alleged motivated elements to signer’s judgments, and see
how these elements are used (or not used) in language games and poetic use of the
language. We may also want look at lexical innovations in this light (cf. Brennan
1990), by investigating whether the motivated elements actually play a role in new
formations.
A more controlled strategy would be, to conduct recognition and production
experiments. We may investigate the alleged form-meaning associations by offering
nonce signs composed of these meaningful components to signers, and ask for the
meaning of these nonce signs. Or we may ask signers to make up new signs on the
basis of descriptions that contain meaning aspects that are found to be associated to
specific form elements and see whether these form elements actually appear.
It is important to explore SLN prosodic structure, in order to further investigate
the movement features such as number of repetition, movement size, and tense,
which on the basis of ASL literature were found to be non-lexical in the current
analysis. In the end, the prosodic structure of lexical signs can only be determined
by establishing the prosodic behavior of these signs in different prosodic context.
A practical implication of the current analysis of SLN signs may be that in
teaching materials and dictionaries the existence of sublexical, sub-morphemic
meaningful elements could be emphasized. Some dictionaries already have a section
on classifier handshapes (Suwanarat et al. 1990). These sections may very well be
extended with sections on other motivated form elements. However, we may first
want to find more evidence for the psychological and grammatical relevance of
these elements.
The reduced set of phonological features, and the way these features work
together with a set of implementation rules, may allow for more insightful teaching
methods that can take into account allophonic relations between form elements. The
relative interpretation of orientation may lead to a better understanding of phonetic
variation by second language learners of SLN, and it may result in a description of
spatially inflecting verbs that is more eloquent.

281 Sign languages do not make abundant use of non-manual distinctions at the lexical level. In this sense

(and to the extent that we can compare non-manual to laryngeal), sign languages are quite unlike Chinese
languages.

Appendix A: SignPhon handshape codes

Handshape codes used in SignPhon corresponding to HamNoSys handshapes and
additional pictures.

A1

A2

A3

A13

A14

A15

A16

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

C17

C18

C19

C20

D1

D2

D3

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D17

D18

E1

E2

E3

E4

E5

E6

E7

E8

E9

E10
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E11

E12

E13

E14

E15

E16

F1

F2

F3

F4

F5

F6

F7

F8

F9

F11

F12

F13

F14

F15

F16

F17

F18

F19

G1

G4

G7

G10

G13

G14

G15

G17

H1

H2

H3

H4

H5

H6

H13

H14

H17

I1

I4

I7

I10

I13

I14

J1

J2

J3

J4

J5

J6

K1

K4

K7

K10

K13

K14

K15

K16

K17

K18

L1

L2

L3

L4

L5

L6

L13

L14

L16

L17

F10

299

SIGNPHON HANDSHAPE CODES

E 17

K

M1

neutral
B

G2

neutral 5

M2

B–
thumb
opposed

G5

baby openbeak wide

M3

V- GEMAK

G 11

neutral 5
claw

M5

open-beak
spread

I2

C1 –
curved hook

M7

open money

I3

C0

M9

A2thumb
opposed

M 19
I5

closed-beak

K5

F

open D

Appendix B: The SignPhon database

B.1

Introduction

This appendix describes the SignPhon database project. Parts of this appendix have
also appeared in the SignPhon manual (Crasborn et al. 1998) and in a recent article
(Crasborn et al. to appear); it also appeared in Crasborn (2001).
We start out by describing the goals and history of the project (B.2-3). The
structure of the database and the information that can be stored in it is discussed in
sections B.4 -5; a more elaborate discussion of all the database fields can be found
in the manual. Both the software and the manual are freely available from the
SignPhon website (http://www.leidenuniv.nl/hil/sign-lang/signphon2.html). B.6
describes the (selection of) data that were transcribed for the purposes of this thesis.
Finally, B.7 discusses our experiences in using the database for phonological
research, including several drawbacks of the project and areas for future
improvement.
The SignPhon project has been financially supported by two grants from the
Dutch Organization of Scientific Research (NWO), project numbers 300-75-009 and
300-98-031. We also received a grant for equipment from the Gratama Foundation.
Finally, the Faculty of Arts of the Leiden University gave us financial support for
both equipment and research assistants. The help of all of these institutions is
gratefully acknowledged.
We wish to thank Marja Blees, Corine den Besten, Henk Havik, Alinda Höfer,
Karin Kok and Annie Ravensbergen for collecting, digitizing and coding of data,
and Rob Goedemans and Jos Pacilly for technical assistance. In designing the
structure of the database we have discussed various linguistic issues with Diane
Brentari and Wendy Sandler. With support from NWO, in 1996 we organized a
workshop in which we discussed the structure of SignPhon with a number of sign
language researchers. We wish to thank Jean Ann, Diane Brentari, Thomas Hanke,
Bob Johnson, Scott Liddell, Chris Miller, Elena Radutzky, Wendy Sandler, Leena
Savolainen, Trude Schermer and Ronnie Wilbur for their useful comments and
criticism during this workshop.
B.2

Goals

An analysis of the phonology of a language starts at the lowest level: the level of
morphemes. We must establish what the set of distinctive units is from which
morphemes are constructed. This is a purpose in its own right, leading to the
description of lexical forms, but it is also a necessary step before we can investigate
the phonology at higher levels, i.e., at the level of complex words and phrases. An
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investigation into the phonological structure of any language requires insight into
the array of phonetic properties and into the role that these properties play in
distinguishing the morphemes of the language. Phonological research generally uses
three kinds of data sources:
1.
2.
3.

dictionaries
native user judgments
transcriptions of videotaped materials

Dictionaries generally provide illustrations of one prototypical token of each sign.
Sometimes, they also offer a transcription of that one token, and information about
regional or phonetic variation. Since most SLN dictionaries that have been made so
far list the core lexicon of the sign language, consisting of highly frequent items,
they provide useful data on the frequency of phonetic characteristics as well. This
information is typically hard to access, since even on CD-ROMs, search facilities
tend to be limited and are not always linked to an elaborate transcription (e.g.,
GLOS 1999).
Native signer judgments can be used to confirm the realization of a sign found in
a dictionary, to distinguish between prototypical and odd realizations of signs, to test
the phonological status of non-existing signs, etc.
In collecting new material on videotape, some kind of transcription is necessary
to categorize what is found. When we started working on the phonological structure
of SLN, we felt that detailed insight in the phonetic and phonological characteristics
of the language was not sufficiently available and also was not easy to obtain by
inspecting the data that had been published in a number of small dictionaries. We
therefore decided to build a database, called ‘SignPhon’.
The primary goal of SignPhon is to be a tool for research into the phonetic and
phonological structure of sign languages. It is designed to store information about
the phonetic and phonological structure of isolated signs. It does not easily allow for
transcription of sentences in the way that the SignStream software does (see
MacLaughlin, Neidle & Lee 1996, Neidle & MacLaughlin 1998). The information
on the phonetic-phonological description of signs is divided over 65 fields. In
addition, elementary semantic and morphological information as well as information
on the signer and the source of the transcription can be stored in altogether 69 fields.
By storing detailed information about a relatively large collection of signs, we
enable ourselves (among other things) to establish the inventory of phonetic
properties, to decide which of these are distinctive, and to make generalizations on
combinations of these properties.
B.3

Design history

We were aware of the fact that probably we would not be the first to undertake such
a project. After consulting several colleagues we learned that although there are (or
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have been) quite a number of database projects, most of these have a more general
lexicographic goal, implying that the phonological and/or phonetic encoding is
usually rather limited.
We therefore decided to start from scratch, relying as much as possible on
insights into the structure of signs that are available in the theoretical literature on
phonetic and phonological features and in encoding systems. The latter mainly
consisted of notation systems, such as KOMVA (NSDSK 1988, which is based on
Stokoe notation; Stokoe 1960) and HamNoSys (Prillwitz et al. 1989). We started
designing a database structure in which every record specifies information on signs
in isolation.
The coding system (which is briefly outlined in B.5) allows us to encode
relatively well-known properties of signs, such as movement shape and major
location. However, we deliberately chose to also encode finer phonetic detail from
various perspectives, using both familiar and new terminology. The goal of
including more detailed and redundant information than most notation systems was
to facilitate its use by researchers from various theoretical persuasions, as well as by
more practically oriented linguists. Among other things, this implies that no
systematic choice has been made for either a perceptually or an articulatorily based
encoding: some properties are easier to encode perceptually, others are more
tractable when we consider the production side. In many cases, both perspectives
were included.
During the second half of 1995 we designed the record structure which was
implemented by Onno Crasborn and Rob Goedemans in early 1996, using the
software package ‘4D First’. After that, we started entering the first 250 signs into
the database. We expected that our first experience with storing data would lead to
modification of the record structure and to fine-tuning the values necessary for each
field.
At the sixth conference on Theoretical Issues in Sign Language Research
(TISLR6) in Montreal in 1996, we organized a special meeting with the aim of
improving the current state of the database. Various specialists on databases and/or
the phonology of sign languages were present at this meeting. Specific questions
addressed concerned the content of the database (what are the signs that we should
best transcribe?) and the way temporal sequencing in signs could be stored.
We then designed a second version of SignPhon, which was implemented by
Onno Crasborn in 1998 using the ‘4th Dimension’ software. Version 2 of SignPhon
has been set up as a relational database (a set of connected databases; this is
illustrated in Figure B.1), whereas version 1. was a single (‘flat’) database. As for
the content, version 2 differs from version 1 with respect to several fields and their
codes. In addition, version 2 allows us to encode various stages in time of a sign
separately, thus better capturing the dynamic nature of signs. The choice of the
number of stages is independent from a phonological analysis in terms of holds and
movements, for example (Liddell & Johnson 1984).
SignPhon has not been designed as a language-specific system. Parts of the
database have been used in the PhD-project of Lodenir Karnopp, who did a study of
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the phonological acquisition of LIBRAS (Brazilian Sign Language; Karnopp 1999).
Victoria Nyst used parts of the database for a first analysis of Uganda Sign
Language handshapes (Nyst 1999). The database is presently used for a
phonological analysis of Flemish Belgian Sign Language. In principle SignPhon can
be used for any sign language. Expanding the database with data from other sign
languages would make it a highly powerful tool for crosslinguistic investigations.
Using a uniform computerized coding system will make it possible to easily
compare data from various languages and exchange data with other researchers.
SignPhon differs from transcription systems like HamNoSys not only in
including non-phonetic information (about the morphology, semantics, and
background of the signer), but also in being more detailed and more redundant.
Orientation of the articulator, for example, is encoded in great detail (both ‘absolute’
and ‘relative’, Crasborn & Van der Kooij (1997) and in addition to specifications of
point of contact. There is also redundancy in the aim to encode both perceptual and
articulatory categories. Another difference with transcription systems is that
SignPhon allows the user to add categories (or rather values in the fields) without
interference of the designer of the database, and without the need to design new
notation symbols. Most fields accept any (combination of) alphanumeric
character(s), and in our experience this has been especially useful in for instance
adding handshape distinctions that we did not foresee.
B.4

Structure of the database

The first version of the database had a so-called ‘flat structure’. The program
contained a number of fields (columns), which concerned different descriptive
categories (gloss, translation, handshape, movement, etc.). Each sign formed one
record (row) with values for all of the fields. This design was very inflexible: it was
not easy to describe multiple segments in the sign (e.g., an initial and a final
orientation in an orientation change), or to encode that one sign occurred on multiple
videotapes, etc.
The new structure was designed with the goal of being more flexible. Especially
in the area of the phonetic description in multiple stages in time, we wanted to be
able not just to describe very simple signs, or to make gross abstractions enforced by
the program. Below we present the new structure of SignPhon in the form of a
diagram. It is a relational database design: the information is distributed in different
subdatabases, and there need not be a one-to-one correspondence between them.
Arrows in the diagram point from ‘one’ to ‘many’: one language has many signs,
one sign has multiple sequential stages of phonetic description, one handshape can
occur in multiple stages of phonetic description, etc. The ‘articulation’ and
‘compound parts’ parts of the structure have not yet been fully implemented at this
time (version 2.22 of the software).
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Compound Parts

Languages

Constituent
parts of
compound
signs

Information about the language
3 fields

Articulation
Signs

Articulatory
description
in terms of joints
states

Semantic and
morphological
information

Sources
Phonetic Description

Occurrences of
the sign
on video tapes, in
books, etc.

Phonetic and
phonological
transcription

Signers
Handshapes

Information
about the
signer

Detailed
transcription
of handshapes

Figure B.1
Macro structure of SignPhon
In the description of the record structure below it will become clear that not all fields
need to be filled for all signs. In addition, some fields are filled only once for all
signs, like the fields in the handshape subdatabase. Generally it takes about 20
minutes to encode one sign. The present number of encoded SLN signs is a little
over 3,000 (September 2001).
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The central unit for usage is the Signs subdatabase. Most frequently, the database
will be used to answer questions like ‘how many signs are there which have
property X?’.
One sign can be found in multiple places (on different video tapes, in different
pictures and drawings in books, etc.). Each occurrence can be registered in the
Sources subdatabase. Each signer that is identified in the source of a sign is
characterized in the Signers subdatabase. The language in which the sign occurs can
be specified in the Language subdatabase.
One sign can be described in multiple phases, i.e., stages in time. We call these
stages of Phonetic Description. In SignPhon, as many stages are used as is necessary
to completely describe the sign. This is independent of the phonological analysis of
the sign: a stage of phonetic description does not correspond to a hold segment in
the model of Liddell & Johnson (e.g., 1986, 1989) or to an X slot in the Leiden
model (e.g., Van der Hulst 1993, 1995b). Thus, SignPhon transcription is similar to
IPA transcription of speech sounds: it will take some effort to use the system
independently of and unbiased by one’s own phonological analysis. More
importantly, conventions and agreement will have to be established by intensive use
of the system. (Even so, as in spoken language transcription, it is unlikely that
perfect agreement between transcribers can ever be achieved, despite explicit
guidelines and intensive training; cf. Vieregge 1985.)
Handshapes are described in detail in a separate part of the database, as it would
be very inconvenient to have to describe for each sign with a B-hand in terms of its
selected fingers and their exact position.
Future developments include the addition of the Articulation part, allowing
transcription of each degree of freedom of each joint in the arm. The articulation of
handshapes, i.e., the state of the joints of the fingers, can already been transcribed in
the handshapes section. Further, to enter information on different parts of
compounds, a separate subdatabase Compound Parts will be created.
B.5

Description of the fields

In this section, all the fields are listed from the most important subdatabases. The
compound parts and articulation databases have not yet been fully implemented; the
languages subdatabase only contains a few fields such as the number of signers, and
is only useful if several languages are transcribed in the same data file. Below the
most important fields of the operational subdatabases are listed with a few brief
comments, in order to provide an idea of the amount of detail that is stored for each
sign. As was remarked above, not all fields are relevant to all signs.
B.5.1

General fields

The fields mentioned here do not constitute a separate subdatabase in the diagram.
They surface in most subdatabases and contain administrative information, keeping
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track of who entered what and when. Every subdatabase also contains a
field, where the user can store an unlimited number of comments.

REMARKS

ENTRY DATE
ENTERER NAME
LAST MODIFICATION DATE
MODIFIER NAME
REMARKS

B.5.2

Signs

This subdatabase stores elementary semantic and morphological information.

GLOSS
LANGUAGE
NUMBER
NUMBER OF STAGES
DUTCH TRANSLATION
ENGLISH TRANSLATION
SEMANTIC FIELD
MOTIVATEDNESS
MORPHOLOGY,
WORD TYPE
BORROWING
NUMBER OF PARTS
SEQUENTIAL COMPOUND
COMPOUND PART[1-5]
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Phonetic description

The phonetic description subdatabase is the most important database, because here
we encode in great detail the shape of the signs, divided over 46 fields. Most field
names speak for themselves (if one is familiar with analyzing the formational
structure of signs). Some fields with administrative information have been left out of
the list below.
ARTICULATOR NUMBER
RELATION STATIC
RELATION DYNAMIC
ALTERNATING
HANDSHAPE STRONG
HANDSHAPE WEAK
HANDSHAPE CHANGE
PALM ORIENTATION STRONG
PALM ORIENTATION WEAK
FINGER ORIENTATION STRONG
FINGER ORIENTATION WEAK
ORIENTATION CHANGE
LEADING EDGE
LOCATION TYPE
PLANE
LOCATION STRONG
LOCATION WEAK
LOCATION SYMMETRY

B.5.4

CONTACT MOMENT
CONTACT PLACE
MONO/BI DIRECTIONAL
PATH ON PATH
PATH SHAPE
MOVEMENT DIRECTION
MOVEMENT DIRECTION WEAK
SEQUENTIALITY
REPETITION
SPEED
INTENSITY
SIZE
SIGNING SPACE
FACIAL EXPRESSIONS
FACIAL MOVEMENT
ORAL COMPONENT
POSTURE HEAD
POSTURE BODY

Handshapes

This subdatabase allows the transcription of all the attested handshapes. The
handshapes that are used in every individual sign are encoded in the phonetic
description of that sign in terms of a code (HANDSHAPE CODE ) which refers to this
handshape database. The abbreviations MCP, IP, PIP, and DIP refer to the different
joints in the fingers and thumb (see Appendix B); these fields include an articulatory
description of each handshape. The articulatory information for the rest of the
articulator can be made in the articulation subdatabase.
PICTURE
HANDSHAPE CODE
NAME
OTHER NAMES
CLASSIFIER

CLASSIFIER MEANING
HANDSHAPE REMARKS
HAND ALPHABET
SELECTED FINGERS
SHAPE SELECTED FINGERS

THE SIGNPHON DATABASE
SHAPE UNSELECTED FINGERS
SPREADING SELECTED FINGERS
SPREADING UNSELECTED
FINGERS
CROSSING
THUMB
INDEX MCP
INDEX PIP
INDEX DIP
MIDDLE MCP
MIDDLE PIP
MIDDLE DIP

B.5.5
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RING MCP
RING PIP
RING DIP
PINKY MCP
PINKY PIP
PINKY DIP
THUMB MCP
THUMB IP
CONTACT PART
POINT OF CONTACT
TENSE

Sources

One can distinguish between signs from different sources, although currently for our
own research most of them are recorded especially for the SignPhon project. Other
sources might be dictionary CD-ROMs, for example.
SOURCE
SIGNER
DIALECT
SWITCH
REGISTER
CONTEXT
COLLECTION

B.5.6

Signers

In the Signers subdatabase, we keep track of as much information about the
informants as might be relevant.
SIGNER CODE
FIRST NAME
SURNAME
SEX
HANDEDNESS
BIRTH YEAR
HEARING
GRANDPARENTS
PARENTS
SIBLINGS
CHILDREN
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PARTNER
FRIENDS
FIRST LANGUAGE
SECOND LANGUAGE
AGE OF ACQUISITION
SCHOOL
REGION
CURRENT RESIDENCE

A detailed description of the database structure and of the implementation can be
found in the SignPhon Manual which is available on the SignPhon web site
(http: //www.leidenuniv.nl/hil/sign-lang/signphon2.html).
B.6

Data collection

The signs stored in the SignPhon database that were used in this study are all signs
in isolation (citation forms). A citation form is the answer to the question: ‘what is
the sign for X?’, where ‘X’ was a written Dutch word. The citation form yields a
particular prosodic context that may not (often) be found in current signing.
However, looking at signs in isolation is a necessary start for a phonological
analysis of lexical signs.
The procedure we followed in the recording of the data stored in SignPhon was
to offer a written Dutch word to the consultant, who first signed the sign in isolation
and then made up a ghost story, situation or sentence containing that sign.
Sometimes the informant did not know of a good sign translation for the written
word that was offered; in that case the word was skipped.
These signs in isolation and the sentences or stories following them were
recorded on videotape. Both the signs in isolation and the sentences have been
stored as digitized QuickTime files, but only the former were encoded in the
database.282 The video files were point of departure for the encoding of the signs in
the database. This encoding appeared extremely time consuming. An experienced
transcriber need about 20 minutes to fully describe a single sign. For over two years
we benefited from the help of a hearing research assistant who was also involved in
the development of the database. Later, two Deaf research assistants pursued the
transcription work for several months.
The criteria for the set of Dutch words that we used as elicitation material were
threefold. Firstly, the set of words should include the set of most frequent (type
and/or token) lexemes of SLN. Secondly, no phonological or phonetic criteria could
be employed, as one of the goals of the database and of the research project was to
282 The video files have not been integrated in the SignPhon structure as yet. At this point, the video

fragments have to be played back by another application such as QuickTime Player. In the future
SignPhon could be linked to a database of digitized video fragments so that for each occurrence in
SignPhon (a ‘source’, see below), the actual realization of the sign can be consulted.
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look at relative frequency of formal elements. Finally, the words had to originate
from different semantic fields, as we acknowledged the fact that in sign languages
more than in spoken languages formal elements can be associated to specific
semantic fields.
These criteria materialized as follows. Since there was no information on the set
of most frequent signs of SLN, and no corpus of (coded) current signing is available
to make frequency counts, we started with the signs of one dictionary (KOMVA
1989). We also tried to find out what the criteria were for storing signs in some other
dictionaries (e.g., of BSL and ASL), and we realized that translating these
dictionaries to Dutch would involve many culture-specific terms. As we did have
easy access to frequency counts of words in written Dutch texts, we decided to use
the 30,000 most frequent term of this corpus, the CELEX database (Baayen et al.
1995).
We added some items to this list that appear to be specifically frequent in Deaf
culture, such as ‘TTY’ (teksttelefoon). We also removed many items from the list,
such as grammatical items that do not exist in SLN, because of the difference in
grammatical structure. A complete list is given in (B.1).
(B.1)

Items that were removed from the list of most-frequent Dutch words
•
•
•
•
•
•
•
•
•
•
•
•
•
•

B.7

Words that were already stored in SignPhon
Words referring to sounds, such as knisperen and tsjilpen
Archaic or difficult coordination words such as noch... noch, aldus,
namelijk
Local and temporal items starting with er, such as ervoor , erna, erbij
‘Difficult’ or specialist terms, such as anemie
Names, except for country names and city names
Counting words
Inflected verbs
Inflected adjectives
Diminutives
Parts of expressions such as: (ter) sprake, (ons) inziens, (als het) ware
Plurals of count nouns
Interjections, such as trouwens, he, toch
Words ending in -heid such as: oneindigheid

Drawbacks and improvements

In the course of the PhD projects of Els van der Kooij (this thesis) and Onno
Crasborn (2001), the main types of queries concerned frequency distributions of
formal elements (for instance; handshapes, points of contact, location types), and of
combinations of elements (for instance: all handshapes in neutral space or on the
head). The database also turned out to be useful in collecting data for specific
investigations. For instance, it can be used to answer the question what proportion of
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signs are made near the temple that are not in the semantic field of ‘mental state or
activity’.
A major drawback of the database was its content in relation to the goal and the
type of research that we performed with it. All signs that were stored in immense
phonetic detail were based on a single phonetic instance articulated by a single
signer. Ideally, to carry out phonological analyses, one would want to compare
different instances of the same sign, signed by various signers in various contexts. In
principle this can be done in SignPhon, even though the need would arise for more
sophisticated search facilities than presently implemented: comparing the content of
the fields for different signs is a laborious task in the present implementation. The
encoding of signs would also benefit from such search facilities. In the current
encoding procedure the encoder had no easy way to check if the sign at hand was
already encoded. The database currently warns the encoder if a sign is already
present with the same gloss; but as this gloss is just a label for the sign, it might also
be the case that the phonetic form itself is already present, but with a different gloss
label. At this point it is not possible to automatically compare different records in
the database. In the ideal case, one should be able to select a sign and search for
similar signs, where the comparison criteria could be chosen from a set of
predefined characteristics or composed by the user. Currently one has to do this by
searching for a combination of criteria that is featured in the sign that one wants to
compare.
To determine the nature and precise content of phonological features the
comparison of several instances of a sign is desirable. Given our experience that it
takes about 20 minutes to transcribe one sign, it is obvious that building such a
corpus of transcriptions in SignPhon would require the investment of a great deal of
time and money. Further, when hypotheses about details of a sign’s form become
specific and detailed enough to do quantitative research, using transcriptions may
not be the best methodology. Actual measurements of the articulation of many
different tokens then becomes a better strategy.
A more fundamental problem also becomes apparent during the design of a
notation system or a database like SignPhon, which one could refer to as ‘the
database paradox’. In order to design the system, and decide on the categories that
can be distinguished by the user, one should already have the results of the research
that the transcription system is designed for. Every transcription is an act of analysis
– and this holds a fortiori for the design of a transcription system. SignPhon is used
(among other purposes) to determine the distinctivity vs. predictability of phonetic
features in a sign language. However, one can never know in advance what these
properties are, and how many values along a certain scale might be ‘used’ in the
language. We tried to address this paradox by including most of the distinctions that
we found in the literature on ASL and other sign languages, and by not striving
towards the elimination of all redundancy. To reduce the time needed to transcribe
items, it was also necessary to limit the number of distinctions that can be made in
each field. The database is designed so that in most fields, the user can add values
that appear to occur in the language that is being transcribed.

283 AS and S are allophones in SLN.

B, B1, lax B, B-null
1, 1v
5
S, AS
T

KOMVA name

Stokoe
other names
dictionary
B
G
5
S, A
F

B1, B2, B3, M1, M2
C1, C3, C4, C6, C20, M19
F2, G2
A3, (A1)
K4, K5. K7, K10

SignPhon code

flexion at the metacarpophalangeal joint (base joint)
flexion at the distal and proximal intercarpophalangeal joints (non-base joint)
only the index finger is selected
the thumb opposes the selected fingers but do not touch them (aperture is open)
the thumb opposes and touches the selected fingers (aperture is close)
the selected fingers are abducted (wide)

Name used
in this study
B
1
5
S (AS)283
T

^
"
b
O
C
-spr

In the names used in this study I used the following conventions.

Appendix C: An overview of handshape names

[all]
[one]
[all], [wide]
[all], [close] or [close]
[one], [close]

Articulator feature specification

C
X
open-beak (open snavel)
baby closed-beak (baby gesloten
snavel)
C1, C-null
U
H
open-beak spread (open snavel spreid, sho-

C
X
OB
bCB

H
OB-spr

B

C
X
-

-

bent B,
hooked B

tapered O

angled B

D1, D3, D6
F5, M5

B7, B8, B13

J1, J2, J3
C9, C12
J4, J5, J6
G4

I4

C7, C10
A4, A5, B4, B5, B6, B9,
I2, I3, F20
A2, M9
E1, E3, E4, E6, M3
F10, F11, F12, F14, F15
F7, F8, F9, F14, F15
H4, H5, H6, G5
I5, I14

284 The prefix ‘baby-’ is introduced in McIntire (1974) to indicate involvement of the index finger alone.

B”

flower (bloem)

CB-spr

A-dot
V
5
O

A
V
5-claw (5 klauw), 5-claw-null
C-spr
baby open-beak284 (baby open snavel), Q
closed-beak (gesloten snavel)

A
V
5”
C-spr
bOB
CB

X
B^

money (geld)
angled B(B-hoek),angled B-null

bCB”
B^

[one=>all]
[all], [open], [wide] or
[all], [open]

[all], [curve]

[all], [close], [wide] or
[close], [wide]
[all], [open], [curve]
[one], [curve]
[all], [open]
[one], [close]

[thumb:out]
[one=>all], [wide]
[all], [curve], [wide]
[all], [curve], [wide]
[one], [open]
[all], [close]

[one], [close], [curve]
[all] orientation [tips]

4
bO
bC
O
OT
M
3
Y
8
O8
C8
K
W
H”
PI
R

V”
X-0
5^
L
I
W”

V-claw (V-klauw)
V
X2-null
L
L
I
I
W-claw (W-klauw), baby-closed beak 3
gesloten snavel-2-spreid)
4
5
baby O
X
baby C
O
O
open-T
M
M
3
W
Y
Y
5M
open-8
open-8
5MX
8
K
K
W
3
U-claw (U-klauw)
horns (hoorntje)
Y
R
R
F1, F3
G1, G7, G10
H1, H2, H3
I1, I7, I10
L1, L2, L3, L4, L5, L6
B15
K18
C18
F17
L13, L14
K13, K14, K15
E17
E2
D7, D9, D12
E16
D17, M4

E7, E9, E12
C8, C11, C13, C14
F4, F6, F13
C2, C5
C17, C19
E8, E11

[one=>all], [curve], [wide]
[one], [open], [curve]
[all], [wide] orientation:[tips]
[one], [thumb:out]
[one], [ulnar]
[one=>all], [thumb:out],
[wide], curve]
[all], [wide]
[one], [close], [curve]
[one], [open], [curve]
[all], [close], [curve]
[one], [open]
[all=>one]
[all=>one], [wide]
[one], [ulnar], [thumb:out]
[one], [ulnar=>radial]
[one], [ulnar=>radial], [open]
[one], [ulnar=>radial], [close]
[one=>all]
[one=>all], [thumb:out], [wide]
[one=>all], [curve]
[one=>all], [ulnar]
[one=>all], /cross/
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