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Abstract

LANGUAGE REALIZATION IN PHONEMIC JARGONAPHASIA:
A CASE STUDY 

by
Ellen Perecman 

Adviser: Professor Michael Studdert-Kennedy

This dissertation addresses the following questions:
1. Given a dissociation between sound and meaning, 

what will be the phonological properties of speech?
2. Will those properties be fixed or will they change 

depending upon whether the aphasic is engaged in a 
dialogue, producing a lengthy uninterrupted flow 
of jargon, or reading from written text?

3. Will longitudinal observations provide evidence of 
recovery toward meaningful speech?

The results of the investigation may be summarized as 
follows:

1. KS produces virtually all of the sounds of normal 
English and German;

2. While, overall, the frequency distribution of 
sounds in his jargon is significantly correlated 
with the distribution found for normal speakers, 
in terms of individual phonemes, the two distribu­
tions differ largely due to a greater than ex­
pected proportion of labials in the jargon;
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3. Across samples, the jargon is characterized by a 
stereotypic, repetitious quality attributable to 
the consistent preference for /r/ and /s/ among 
consonants and /a/ among vowels;

4. Units of production tend to be initiated and ter­
minated by central consonants. In vowel clusters, 
there is a transition from low back to high front. 
For consonant clusters the sequence is typically
a centrally articulated stop followed by a central­
ly articulated fricative. Manner tends to change 
across consonant clusters, while voicing remains 
the same. Thus, the most common consonant cluster 
is a voiceless stop followed by a voiceless frica­
tive, In CV clusters, central consonants are fol­
lowed by back vowels; in VC clusters, back vowels 
are followed by central consonants;

5. The jargon elicited on reading tasks essentially 
conforms to the pattern found in spontaneously 
produced jargon, indicating a single stereotyped 
mode of production;

6 . Over a period of 2 1/2 years, the fixed distribu­
tional properties of the jargon do not change. 
Indeed, there is an appearance of greater homogen­
eity of the jargon at Time 2 in that the phoneme 
frequency distributions of samples obtained at the 
end of the 2 1/2 year period are more similar to 
one another than samples obtained at the beginning
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of that period.
The jargonaphasias provide insight into the relation­

ships among levels of representation of linguistic know­
ledge and particularly into the nature of the translation 
from a representation of meaning into a representation of 
sound. For they are assumed to indicate the level of rep­
resentation which is translated into sound in that particu­
lar form of jargonaphasia. In phonemic jargonaphasia, 
where sequences of sounds transmit no linguistic meaning, 
the cognitive differentiation of a representation of mean­
ing into a representation of sound cannot take place. 
Phonemic jargonaphasia thus points to the fundamental in­
dependence of a semantic level from a phonological level of 
language and furthermore, indicates those properties of the 
phonological code which are fundamental to the sound struc­
ture of normal language.



For those who represent 
the meaning in my life, 
a meaning which cannot 
be encoded in sound.
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Terminology
In the standard terminology used to designate the 

types of speech errors made by posterior aphasics, the 
term paraphasia refers to some modification of a target 
word. There are essentially two types of paraphasias: 
semantic paraphasias and phonemic paraphasias. In addi­
tion, the term neologism refers to a phonetic sequence 
with no recognizable relationship to any standard lexical 
item.

Semantic paraphasias, also referred to as verbal par­
aphasias, are substitutions of entire target words by words 
which are either semantically related or totally unrelated 
to the target. Phonemic paraphasias are produced by pro­
cesses of elision, addition, substitution or metathesis of 
segments within an identifiable lexical item. Phonemic 
substitutions are alternatively referred to as literal 
paraphasias.
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INTRODUCTION
Aphasia is a language disturbance associated with fo­

cal brain damage. The disturbance may take one of many 
qualitatively distinct forms, each of which consists of 
some degree of deficiency in expression and comprehension 
of both oral and written language. Each form is character­
ized by a particular constellation of symptoms which de­
fines the quality of the aphasia type.

Aphasia has been attributed to the destruction of a 
speech center in the brain, on the one hand, and to a dis­
ruption of cerebral function, on the other. Proponents of 
a structuralist hypothesis (Wernicke, 1874; Geschwind, 1974) 
conceive of aphasia as either the destruction of a "center" 
in which motor or sensory memory images are stored, or de­
struction of the pathways which convey these images from 
one center to another. Regarding aphasia as a disorder of 
function, there are several positions: 1 ) that aphasia is
a deficit not in language function per se but rather in the 
comprehension and expression specifically of propositional 
language (Jackson, 1932); 2) that aphasia is a disturbance 
in symbolic formulation and expression (Head, 1926); 3) 
that the language deficit in aphasia is the result of a 
change in the quality of basic mental functioning (Marie, 
1906; Goldstein, 1948); 4) that aphasia is fundamentally a 
deficit in language processing, but that the language defi­
cit has consequences for other mental functions of a non- 
linguistic nature (Weisenburg and McBride, 193L>). For Brown 
(1972, 1979) an aphasia does not show language in disorder
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but rather "displays" a preliminary stage in the "micro­
genesis" of a language act.

It was in view of the variety of language behaviors 
disturbed in aphasia that Marie (1906) originally argued 
that aphasia is an intellectual disorder that exists in 
only one form, that produced by lesions in Wernicke's area. 
Marie claimed that there was no frontal speech zone and 
that what was commonly referred to as Broca's aphasia was 
in fact this unitary form of aphasia combined with anarthria.

After a thorough program of research involving language 
and non-language functions in a large population of aphasic 
and non-aphasic subjects, Weisenburg and McBride (1935) 
concluded that aphasia is not a general defect in intelli­
gence but rather a particular deterioration of language and 
that "intelligence suffers in so far as the language pro­
cesses disturbed are necessary to the carrying out of in­
telligent behavior and in so far as non-verbal activities 
are handicapped by changes in mental functioning which ex­
tend beyond language processes and are not dependent upon 
them" (p. 462).

Linguistic investigations of aphasia indicate that the 
breakdown of language is orderly and systematic, and is 
furthermore, compatible with principles assumed to
underlie the organization of normal language. One such 
principle is that the organization of the sound system is 
independent of the organization of the meaning system and 
that a linguistic meaning is expressed, quite arbitrarily,
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through a sequence of sounds which are in themselves mean­
ingless. Indeed, it is a paradox of language that too of­
ten the difficulty one encounters in trying to convey 
one's thoughts through words lies not in succeeding to 
evoke meaning through combinations of meaningless sound 
elements, but rather in evoking a select, intended meaning 
from among a set of alternative meanings which are auto­
matically evoked, as a product of convention, by that par­
ticular string of meaningless elements.

It is therefore of interest that among the ways in 
which language may be disturbed by brain injury, there 
exists a condition in which it appears that sequences of
phonetic units remain meaningless elements evoking no se­
mantic content at all. This condition is known as phonemic 
jargonaphasia.

The speech of a phonemic jargonanhasic violates what
might be conceived of as a social contract. Indeed, there
is a sense in which language is a social contract whereby 
as speakers of a given language community, we agree to con­
form to the dictates of a common code, producing and inter­
preting sequences of phonetic units according to the pre­
scribed convention. For example, we agree that when we 
hear the sequence /t/-/r/-/i/, this shall be interpreted as 
roughly a "woody perennial plant having a single usually 
elongate main stem generally with few or no branches on its 
lower part." This code is perhaps best conceived of as a 
set of guidelines for the interpretation of a particular
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phonetic string. The notion of this code as a set of in­
formal guidelines as opposed to strictly defined rules, 
accounts for the range of phonetic and semantic deviation 
permitted in the production and perception of an utterance. 
Just how much deviation will be permitted cannot be pre­
cisely and uniformly determined, given the context-specifi- 
city of language use. Yet, it is obvious that there is a 
certain point at which /t/-/r/-/i/ will no longer be al­
lowed to designate an intended object, as there is a cer­
tain point at which a "woody perennial plant..." is no 
longer designated by the particular sequence of sounds ut­
tered.

For the phonemic jargonaphasic, conventional rela­
tionships between sound and meaning are no longer stable.
As a result, the communicative function of language is lost 
to him both from the point of view of perception and pro­
duction.

In the pages which follow, I shall describe this rare 
form of language disturbance as it is observed in a single 
patient whom I shall refer to as KS. Although the fact 
that the present research is based on a single case descrip­
tion is a matter of availability rather than of choice, it 
is important to recognize the value of studying individual 
cases as opposed to large populations of patients. For, in 
the leveling and simplification which is an unavoidable 
consequence of studying large populations, the complex 
mechanism underlying aphasia is likely to be obscured.
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Before addressing the problem of phonemic jargonapha­
sia as a very specific form of language disturbance, I 
shall discuss aphasia more generally. Chapter I presents 
a brief and select history of the study of aphasia, tracing 
it from its origin in neurological investigations of local­
ization of cerebral function, to its present place within 
the domain of linguistic science. Chapter II will outline 
the major categories of aphasia, introducing jargonaphasia 
within the context of the system of aphasias, and phonemic 
jargonaphasia as one of its manifestations. Chapter III 
discusses the problem of classification in aphasia and pre­
sents a summary of data on lesion sites in the various 
forms of jargonaphasia, along with the issues on lesion 
localization as explanation in aphasia. Chapter IV re­
views two neuroanatomical models which have been proposed 
to account for the various forms of aphasia. Chapter V 
presents a case study of phonemic jargonaphasia. Finally, 
Chapter VI discusses the results of the study and their 
implications for the relationship of phonemic jargon to 
other forms of fluent aphasia.



-  7 -

CHAPTER I 
Historical Background

Speculation on neuroanatomical correlates of human be­
havior began with the ancient Greeks. Their belief that 
aspects of the soul were located in three ventricles in the 
brain persisted through the middle ages. Sensations of 
taste, smell, sight and hearing were believed to be in the 
anterior ventricle; cognition and reasoning in the middle 
ventricle; and memory in the posterior ventricle. The ana­
tomical investigations of Vesalius in the early 16th cen­
tury finally falsified this notion, substituting for it the 
belief that the brain's "animal spirits" or vital energy 
were distributed to all parts of the body through a system 
of nerves.

Gall (1758-1828) was the first to suggest that the 
nervous system was composed of constituent parts and that 
the various human faculties were localized within differ­
ent organs in the brain. He regarded the brain stem as 
the organ of vital force, the basal ganglia as the seat of 
inclinations and affections of the soul and the cerebral 
hemispheres as the locus of intellectual qualities. Gall 
and his student and collaborator Spurzheim claimed that 
any one or part of these components may become diseased in­
dependently of the others.

Gall's conclusions on localization of function were 
based upon portraits or casts of the skull of persons pre­
eminent or deficient in certain mental characteristics.
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His belief that memory for words was situated in the fron­
tal lobes stems from his youth, when he first noticed that 
classmates with protruding eyes were more adept than he at 
learning lessons by heart, but were inferior in written 
composition. That speculation received confirmation when 
he observed two cases of speech loss due to.frontal lobe 
damage.

Gall focused on speech as a symbolic act, directly re­
flecting aspects of memory located in different parts of 
the anterior lobes. His follower Bouillaud (1796-1881) ad­
dressed himself to the problem of localizing speech in its 
physical aspect as an articulatory act. Bouillaud argued 
for the existence of a center in the brain which coordi­
nates movement for the purpose of speech as opposed to 
non-speech functions. Based upon cases in which he ob­
served a selective disruption of motor activity in the do­
main of speech but not in movement for non-speech functions, 
Bouillaud (1825) argued that "puisque les mouvements de la 
parole peuvent etre aneantis, tandis que tous les autres 
persistent, il s'ensuit evidemment et necessairement que 
les unes et les autres ne sont pas sous l1influence d'un 
seul et m£me centre nerveux..." (p. 29). In two out of 
three post-mortem cases, he claimed to have located the 
"organe legislateur de la parole" in the anterior lobes. 
However, he appears not to preclude the role of the poster­
ior brain in the control of some other aspect of speech. 
Rather he claims to have shown only that "les lesions de
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parties moyens et posterieurs du cerveau n'exercent pas sur 
les mouvements des organes de la parole le meme influence 
que celles des lobules anterieurs" (p. 39). Yet he was so 
convinced of the role of the anterior lobes in the coordi­
nation of speech movement that he offered 500 francs to any 
one who could bring him a case in which a severely damaged 
anterior lobe was not accompanied by a speech disturbance.

It is Paul Broca who is credited with attributing the 
motor speech function to a very specific site in the fron­
tal lobe of the anterior brain. Whether it is Broca who 
deserves the credit for attributing speech to the left 
hemisphere or whether this distinction should go to another 
French neurologist named Dax, who made a similar suggestion 
eight years previously, nonetheless it is the impact of 
Broca's work which explains his place in the history of 
aphasia. For in the words of Geschwind, "...it appears 
that the work of Dax like that of other forerunners, was at 
best an isolated flash of insight which set no new activi­
ties in motion" (1974, p. 46).

Broca's initial contribution to the debate on the lo­
calization of the speech function was made at a meeting of 
the Societe d'Anthropologie as a minor point in a discus­
sion devoted primarily to the importance of the volume of 
the brain to intellectual capacity. According to Head 
(1926), Auburtin, the son-in-law of Bouillaud, was the 
catalyst in focusing Broca's attention on the matter of lo­
calization. For it was Auburtin who, in the subsequent



- 10 -

discussion, made a major issue of Broca's secondary point, 
dwelling upon the association of speech with the frontal 
lobes.

At the next meeting of this society, Broca demonstrated 
an anteriorly lesioned brain of a patient known to have had 
a speech disturbance. But he was careful not to commit him­
self to any firm position on localization, and Head (1926) 
quotes him as asserting "I do not pronounce for or against 
particular localizations, I seek only to establish a gener­
al principle by considering the cerebral convolutions, not 
one by one, but in groups or if you will by regions" (p. 18) . 
Indeed, throughout his writings Broca remained undogmatic 
and even cautious in his arguments supporting localization 
of the speech function.

In 1861, Broca reported two cases upon which he based 
the claim that pathological evidence pointed to the exis­
tence of a specialized center for language. He localized 
this center in the region of the third and optionally, the 
second frontal convolutions of the left hemisphere, which 
he considered "indispendable a l1exercise de la faculte du 
langage articule" (p. 405,1861a). In fact, the precise anatomical 
correlations in these original cases were quite speculative 
given that the actual damage at the time of autopsy was 
rather diffuse.

Following Bouillaua, Broca maintained that the spe­
cialized center he postulated was the site of "la faculte 
du langage articul£, qu'il faut bien se garder de confondre
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avec la faculte generale du langage"(p. 331, 1861a), thus distin­
guishing between the motor aspect of speech and general 
language capacity, which he defines as the ability to es­
tablish a systematic relationship between an idea and a 
symbol ("signe"), whether that symbol be a sound, a gesture, 
or a drawing.

Broca introduced the term "aphemie" (a privative;
I speak, I pronounce) to refer to the speech disorder 

associated with damage to this specialized speech center.
This term was eventually abandoned in favor of the term 
"aphasia," following an etymological polemic between Broca (1864) 
and Trousseau (1864), who questioned the appropriateness 
of referring to the disorder as "aphemie.."

Broca described "aphemie" as characterized by a re­
duced vocabulary which may consist of motor stereotypy and 
select residual utterances, with a given patient ordinarily 
showing a bias toward production of a "mot de predilection."
He notes that anger or intense emotion can be seen to drive 
additional words. Comprehension and gesture were notably 
intact. Broca believed that "ce qui a peri en eux, ce 
n'est done pas la faculte du langage, ce n'est pas la 
nsemoire des mots, ce n'est non plus l 1 action des nerfs et 
des muscles de la phonation et de 1 1 articulation. C'est 
autre chose, c'est une faculte particuliere consideree par 
M. Bouillaud comine la faculte de coordonner les mouvements 
propres au langage articule..." (p. 333, 1861a). 3roca dismisses 
the possibility that aphemia is a form of motor ataxia
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limited to muscles used in speech production, preferring 
instead to think of articulated language as an intellectual 
rather than muscular function.

Broca pointed out that it was difficult to maintain 
the principle of localization by areas corresponding to in­
variant loci on the surface of the brain, in view of the 
conflicting reports of speech disturbance due to lesions in 
both anterior and posterior areas of the frontal lobe. He 
suggested that such data might be reconciled only on a hy­
pothesis of localization by convolutions, since the exten­
sion of a convolution in both anterior and posterior direc­
tions might account for these apparently incompatible re­
ports.

In 1865, Broca gave an explicit statement of his views 
on the question of a left hemisphere preference for lan­
guage. He argued that although lesions causing aphemia are 
typically found in the left hemisphere, with exceptions to 
this rule being quite rare, the left hemisphere does not 
have exclusive control of either "la faculte g£n£rale du 
langage," by means of which the relationship between an 
idea and a symbol is established, or "la faculte speciale 
du langage articule," which establishes a relation between 
an idea and a spoken word. Circumscribing that which he 
believed to be the exclusive domain of the left hemisphere 
as the executive as opposed to the conceptual aspect of 
language, he wrote "...la faculte de concevoir ces rapports 
appartient a la fois aux deux hemispheres, qui peuvent, en



- 13 -

cas de maladie, se supplder rbciproquement; mais la faculte 
de les exprimer par des mouvements coordones parait n'appar- 
tenir qu'a un seul hemisphbre, qui est presque toujours 
l'hemisphere gauche" (p. 385). It is disturbance of this 
function which is associated with lesion of the third fron­
tal convolution and constitutes aphemia, defined as "la 
perte de la parole sans paralyse des organs de 1 'articula­
tion et sans destruction de 1'intelligence." He attributes 
lateralization of this specific coordination function to 
the earlier development of the left hemisphere "dont 1 'in­
nervation est alors le plus parfaite," and argues that it 
is the earlier development of this hemisphere which causes 
it to be called upon from infancy onward to perform tasks 
of any complexity.

In Head's (1926) estimation, Broca and his contempor­
aries "were not interested in a detailed examination of the 
forms assumed by the loss of function, their attention was 
concentrated on the remarkable fact that a local lesion of 
the brain could produce destruction of the power of speech" 
(p. 29).

It was precisely a distinction in form to which 
Wernicke called attention in 1874, when he described a lan­
guage disturbance whose symptoms differed from those found 
in the motor aphasia which Broca had described, and which 
was associated with a lesion in the first temporal convolu­
tion of the posterior left hemisphere. In contrast to the 
motoi* aphasias which were most commonly described, these
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cases of what Wernicke called 'sensory aphasia,' demon­
strated abundant but often confused expressive language in 
which words might be distorted or nonsensical and compre­
hension was severely impaired.

Wernicke suggests that "the fact that cases of this 
kind have until now not been observed or at least not yet 
been published is the result, not only of the infrequency 
of such cases but also of the fact that even thoroughly 
experienced and intelligent physicians interpret this con­
dition as a confusional state, as I myself have had the 
opportunity to observe" (p. 53).

In fact, as Geschwind (1974) points out, comprehension 
impairments had been described prior to Wernicke, by Bas- 
tian in 1869 and Schmidt in 1871. But it was Wernicke's 
paper in 1874 "which brought home to the neurological world 
the existence of the sensory varieties of aphasia" (p. 46). 
Moreover, by providing post-mortem evidence of lesions ac­
companying these disorders in locations different than 
those found in Broca's (motor) aphasias, Wernicke "re­
solved the confusion that had followed on the finding of 
aphasic patients without lesions in Broca's area" (p. 46).

Based on the work of the neuroanatomist Meynert, on 
the projection systems of the cortex, Wernicke constructed 
a neuroanatomical model of speech perception and production, 
in which the frontal lobe played an important role as a 
motor structure, the occipito-temporal lobe played an im­
portant role as a sensory structure and normal language
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function depended upon the pathways connecting these areas. 
Wernicke believed that the existence of two distinct forms 
of aphasia, which he referred to as 'pure motor aphasia' 
and 'pure sensory aphasia,' "must be considered an irrefut­
able proof of the presence of two anatomically different 
centers for language" (p. 66). He took the evidence of an 
association between sensory aphasia and damage to the first 
temporal convolution to support the existence of a second 
speech center, in addition to the motor speech center in 
the frontal lobe and claimed that the anatomical disconnec­
tion of these areas from one another as well as damage to 
the areas themselves, was the cause of aphasia.

Head (1926) criticizes the cases Wernicke used to sup­
port his deductions, asserting that, with regard to one of 
the cases, "there is nothing to indicate that situation of 
the lesion" and as far as the other cases are concerned, 
"the clinical records are inadequate or the details of the 
post-mortem findings unconvincing" (p. 62).

Marie (1906) did not believe that aphasic disturbances 
represent breakdowns of different aspects of the speech 
function, and consequently rejected the possibility of two 
distinct speech centers. He believed that the speech cen­
ter posited by Wernicke in the first temporal convolution 
was the only true speech center. But he interpreted the 
impairment caused by damage to this center as a general 
intellectual deficit and not as an inability to associate 
words with meanings due to a destruction of the store of
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sound images for words, as suggested by Wernicke.
Marie denied the existence of both Broca's aphasia as 

a form of language disturbance, and of a motor speech cen­
ter in the frontal lobe. In.his view, the syndrome refer­
red to as Broca's aphasia is in fact, an aphasia produced 
by a lesion in Wernicke's area combined with anarthria.
His grounds for rejecting the third frontal convolution of 
the left hemisphere as the seat of the motor speech func­
tion, were: 1) that damage to that site in right handers
does not necessarily produce aphasia; and 2) that aphasia 
is found to occur without damage to that particular loca­
tion. He thus concludes that "lorsque cette lesion de la 
troisieme frontale existe, c'est done purement et simple- 
ment une coincidence, un fait surajoute, dQ. h 1 'extension 
du territoire vasculaire oblitere, et. rien de plus" (p. 243) .

Marie considered the emphasis on cortical function it­
self to be misguided, attributing the more important role 
in speech to subcortical function. He claimed that lesions 
associated with Wernicke's aphasia alv/ays extend into the 
white matter below Wernicke's area, making cortical local­
ization of function impossible to confirm, and that sever­
ity of aphasia is proportional to the extent of damage to 
the white matter which connects the parieto-occipital lobe 
to the region of the basal ganglia and to the retrolenticu- 
lar region sometimes involving the lenticular nucleus it­
self. He believed that "cette notion de I'aphasie par 
lesion profonde de la substance blanche de 1'hemisphere
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gauche permet de comprendre les infinies varietes cliniques 
due a la combinaison d'une aphasie de Wernicke plus ou 
moinsmarquee avec un degre plus ou xnoins grand d'anarthrie" 
(p. 246). That is, the degree of intellectual deficit in 
this unitary aphasia which is a function of damage to Wer­
nicke's area, will depend upon the extent to which the 
lesion reaches Wernicke's area proper. If the lesion only 
reaches the white matter underlying this region, the intel­
lectual deficit will be less severe, as is the case in the 
so-called Broca's aphasia.

While French and German neurologists were occupied lo­
cating the precise site of the speech faculty in the brain, 
and treating aphasia as a problem in anatomy, in England, 
Hughlings Jackson attended to the psychological aspect of 
language and to aphasia as a disorder of function,' an ap­
proach which was receiving only sporadic support at the 
time. Jackson was suspect of the anatomical approach, 
asserting that "to locate the damage which destroys speech 
and to locate speech are two different things" (p. 130).

Jackson believed that language is organized in the 
brain as a hierarchy of levels. He regarded symptoms of 
aphasia as analytical examples of the mechanism of normal 
language insofar as he believed these symptoms to be an 
expression of released activity of lower centers in the 
brain when higher centers are destroyed by brain injury. 
Thus, rather than attempting to account for aphasie symp­
toms in terms of what has been lost or damaged, he con-
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sidcred aphasia to reflect the activity of the uninjured 
parts of the brain. He felt that "To say that the disease 
'caused' these (abnormal) utterances, a positive condition, 
is absurd, for the disease is destruction of nervous ar­
rangements, and that could not cause man to do something... 
these positive mental syndromes arise during activity of 
lower centers or lower nervous arrangements which have es­
caped injury" (p. 112).

Jackson divided verbal behavior into two distinct 
forms which might be separated in aphasia: 1) intellectual
language which has the power to convey propositions; and
2) emotional language, which is used to exhibit stress and 
feeling. He considered intellectual or propositional lan­
guage to be a voluntary behavior and emotional language to 
be automatic.

Jackson criticized Broca's notion of aphasia as the 
loss of a speech faculty consisting in "la memoire des 
moyens de coordination que l'on emploie pour articuler les 
mots." He found this notion misleading in view of the var­
iability of performance in aphasia and the fact that the 
motor aphasie is capable of articulating some words. He 
argued instead that words are stored in duplicate in the 
brain, one for use in propositional speech and one for use 
in emotional speech, and that the aphasie has lost those 
words which serve in propositional speech, "the nervous 
arrangements for them being destroyed." He proposed that 
the distinction between voluntary, propositional speech
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and automatic verbal behavior might explain the observed 
variability in a single aphasie if aphasia is assumed to 
affect "language processes not so much as language pro­
cesses but as they are some of the voluntary actions." 
Jackson accounted for the occasional expression of proposi­
tional content by an aphasie on the basis of the possibil­
ity that intellectual, propositional content might in some 
instances be emotionally driven.

.Jackson anticipated many of the issues which were to 
become central to linguistic science. Among these was his 
contention that "it is not enough to say that speech con­
sists of words. It consists of words referring to one 
another in a particular manner; and without a proper inter­
relation of its parts a verbal utterance would be a mere 
succession of names embodying no proposition" (p. 130).
His views on language led him to be regarded by Jakobson 
as one of the precursors of modern linguistics.

A dissatisfaction with neuroanatomical "pseudo-explana­
tion," saw a shift in the focus of attention in aphasia 
away from anatomical differences and toward differences in 
behavior (Lesser, 1978). Goldstein (1948), like Jackson, 
distinguished between two aspects of normal language be­
havior which might be differentially impaired resulting in 
different aphasie symptoms; concrete (or automatic) lan­
guage and abstract (or intellectual) language. But where 
Jackson conceived of these different aspects of language 
as reflecting distinct levels of complexity of the language
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act, Goldstein attributed the distinction not to some pro­
perty of the language event but rather to a difference in 
the psychological state of the speaker as he engages in 
that language event. Concrete language includes automa­
tisms, emotional utterances, "instrumentalities of speech," 
e.g., sounds, words, series of words, sentences, naming 
and comprehension in familiar situations. Abstract lan­
guage involves volitional, propositional, rational language, 
such as repetition, object naming, reading, where words are 
used as symbols representing the concept underlying an ob­
ject.

For Goldstein, these aspects of language are a spe­
cific case of a more general dichotomy between "two differ­
ent kinds of attitudes which we call the concrete and the 
abstract" (1948, p. 6). He characterizes the concrete at­
titude as one in which "we are given over passively and 
bound to the immediate experience of unique objects or sit­
uations. Our thinking and acting are determined by the im­
mediate claims made by the particular aspect of the object 
or situation" (p. 6). In the abstract attitude, on the 
other hand, "we transcend the immediately given specific 
aspect of sense impressions, we detach ourselves from the 
latter and consider the situation from a conceptual point 
of view and react accordingly. Our actions are determined 
not so much by the objects before us as by the way we think 
about them..." (p. 6).

Goldstein argued that aphasia reflects an inability to
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adopt the abstract attitude. According to Goldstein, the 
abstract attitude is required for assuming a mental set, 
initiating a performance, shifting from one aspect of a 
situation to another, keeping two stimuli or two aspects 
of the same stimulus in mind at the same time, isolating 
and recombining parts of a whole, abstracting properties, 
thinking abstractly. He suggests that because the ab­
stract attitude is "a very high mental function," it is 
probably related to complex anatomical structures which are 
easily susceptible to damage even by small lesions.

The discovery in the 19th century that focal cerebral 
damage can cause disturbances of language of a very dis­
tinctive nature, had led to an explosion of interest among 
neurologists and psychologists in the relationship between 
the organization of the brain and the organization of lan­
guage. But it was not until 1939, when Roman Jakobson em­
barked on his campaign to bring linguistic science to the 
study of aphasia, that language disturbance became recog­
nized as a domain of linguistic research. Jakobson was the 
first linguist to consider the investigation of aphasie 
phenomena as a means of isolating the components of normal 
language functioning and to demonstrate the insight that 
was to be gained from subjecting symptoms of aphasia to 
rigorous linguistic methodology.

Lesser (1973) sums up the two major contributions 
which linguistics has made to the study of aphasia: 1)
the concept of linguistic structure and the notion that



language consists in more than simply a temporally ordered 
sequence of units but rather that it has internal structure 
which furthermore is presumably hierarchical in nature; and
2) the concept of levels of organization of language which 
"providing a basic framework for the analysis of language 
which cuts across the conventional one...of behaviors in 
the modalities" (p. 24). The adoption of these fundamental 
linguistic principles in aphasia has provided the means for 
an objective typology of aphasias in terms of purely lin­
guistic criteria.

Jakobson (1953) became convinced that "there obviously exists 
a very intimate interrelation between problems of normal 
language in operation...and the disintegration of language, 
exemplified by the various types of aphasie impairments," 
and "that linguists cannot abstain from taking a more ac­
tive role in the investigation of speech disorders and in 
the revision of previous theories" (p. 39, 1971). He argued 
that a linguistic approach to aphasia was crucial, since 
"to study adequately any breakdown in communications we 
must first understand the nature and structure of the par­
ticular mode of communication that has ceased to function"
(p. 49, 1971) . He maintained that a purely quantitative approach 
to aphasia was incompatible with the linguistic facts be­
cause it ignores the qualitatively distinct levels of lin­
guistic structure, namely phonemic, morphologic and syntac­
tic, to which the particular aphasie disorders have been 
shown to correspond.
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Jakobson found patterns of disruption in aphasia to be 
compatible with phonological laws derived from child lan­
guage, historical and descriptive linguistics, and argued 
that aphasia obeys structural laws underlying every modifi­
cation of language both diachronic and synchronic, seeking 
to explain the regularity of disorder in aphasia by demon­
strating its necessity.

In 1956, Jakobson proposed parallels between syntactic 
processes in normal language and disorders of syntax in 
aphasia. He interpreted aphasie disorders in terms of two 
fundamental operations underlying normal language behavior: 
selection, an operation based on similarity of linguistic 
units, and combination, an operation based on contiguity of 
linguistic units. With regard to selection, he held that 
"the choice of differential elements within a language, far 
from being arbitrary or fortuitous is on the contrary regu­
lated by laws (or tendencies) of universal and immutable 
nature" (p. 19, 1971) . The dimension of combination refers to 
the hierarchy of linguistic units in progressively larger 
contexts. At the level of the word, combinatory possibili­
ties are highly restricted. At the level of the sentence, 
although there are rules governing the combination of words 
in sentences, the sentence is not a compulsorily coded lin­
guistic unit in that there are numerous alternatives for 
each slot in the sentence.

Jakobson established a typology of aphasias based on 
a deficiency in one or another of these operations. His
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essentially dichotomous classification opposed disturbances 
in selection, which he referred to as similarity disorders, 
to disturbances in combination, which he referred to as con­
tiguity disorders. He maintained that with an impairment 
in selection, the identity of an independent linguistic 
unit does not exist, for the word or phoneme is inseparable 
from its context. Moreover, there is an inability to use 
two symbols for the same referent. In a contiguity disorder, 
the more independent the unit is from its context, the more 
likely it is to be preserved, since it is precisely the 
combination of contiguous elements which is difficult to 
implement.

Jakobson elaborated this dichotomy in an attempt to 
account for the specific verbal symptoms which distinguish 
the six types of aphasia outlined by Luria (see Luria, 1964). 
The fundamental dichotomy was recognizably linked to the sen­

sory-motor dichotomy. Jakobson considered this link to 
mark a turning point in the study of aphasia, which he felt 
"can no longer by-pass the pertinent fact that an intrin­
sically linguistic typology of aphasie impairments, out­
lined without any regard to the anatomical data, yields a 
patently coherent and symmetrical relational pattern, which 
proves to be remarkably close to the typology of those 
lesions of the brain which underlie these impairments"
(p. 45).

By 1973, the linguistic approach to aphasia was tradi­
tion. In an introduction to a collection of papers attest­
ing to that development, Goodglass and Blumstein remark on
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the fundamental role aphasia has come to play in the study 
of language: "Aphasia not only offers a testing ground for
linguistic theories; it also provides raw data crucial for 
constructing theories with some psychological reality"
(p. 10, 1973) .

i

i
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CHAPTER II 
The Position of Jargonaphasia 
Within the System of Aphasias

Historically, a distinction between two fundamental 
forms of language disorder has been recognized. - In 1825, 
Bouillaud argued that since one observed the loss of "mem­
ory" for words as symbols representing concepts, on the one 
hand, and loss of ability to pronounce words as sequences of 
sounds, on the other, "il est de toute necessite dans l'acte 
de la parole, deux phenomenes differentes, savoir, la fa­
culte de creer des mots comme signes de nos idees, d'en con- 
server le souvenir, et celle d'articuler ces memes mots"
(p. 43).

In 1861., a motor speech deficit was shown by Broca to 
be associated with focal cerebral damage to a specific re­
gion in the frontal lobe of the left hemisphere. Thirteen 
years later, a deficit manifested in a loss of ability to 
associate words with meanings was attributed by Wernicke to 
a focal lesion in the temporal lobe of the left hemisphere.

Two major clinical categories of aphasia have thus 
come to be distinguished on the basis of anatomical locus of 
the lesion associated with the aphasia. An aphasia secon­
dary to a lesion in the area of the speech center circum­
scribed by Broca and subsequently referred to as Broca's 

area is known as Eroca's aphasia; an aphasia associated with 
a lesion in the area of the posterior language zone demar­
cated by Wernicke and referred to as Wernicke's area, is 
known as Wernicke's aphasia. A third major clinical cate-
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gory of aphasia, but one whose anatomxcal correlation is 
less certain, is commonly known as conduction aphasia, a 
term referring to the classical hypothesis that this type 
of aphasia is caused by damage to the pathway which "con­
ducts" a speech stimulus from Wernicke's area to Broca's 
area. Recent studies, however, implicate temporal damage.

Aphasia caused by damage to Broca's area is character­
ized by a reduced vocabulary and non-fluent speech with ar­
ticulatory errors. Residual utterances may consist exclu­
sively of the repetition of some jargon stereotypy, an ut­
terance of up to several words which may or may not have 
lexical meaning. Fluency may be preserved within such 
stereotyped utterances or automatic expressions. The pro­
sodic aspect of the speech is generally disturbed, a feature 
perhaps related to the typically laborious manner of pro­
duction. Naming and repetition may be slightly better than 
spontaneous speech (Brown, 1977). While comprehension is 
often relatively well preserved, reading and writing are 
typically impaired to the same extent as speech. Patients 
with Broca's aphasia characteristically demonstrate apathe­
tic and passive behavior, although frustration is often 
identified with this disorder (Brown, 1977).

Motor aphasia is distinguished from dysarthric and 
apraxic disorders. In spite of the fact that Marie (1906) 
argued that motor aphasia is essentially a form of anar- 
thria and Liepmann (1900) initially interpreted motor 
aphasia as an apraxic disorder, these arguments have not
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proved compelling. While aphasie symptoms may be accompan­
ied by anarthric or apraxic features, these features are taken 
to reflect disturbances of mechanisms of speech production 
which support the language faculty rather than disturbances of 
the language faculty per se, as is assumed to be the case in 
aphasia.

Anarthria or dysarthria refers to a group of speech dis­
orders which result from deficient muscular control over the 
speech mechanism due to damage to the central or peripheral 
nervous system. Anarthric speech is a result of paralysis, 
weakness or incoordination of the speech musculature. Apraxia 
of speech, regarded as a disturbance of higher order motor 
planning and sequencing for speech, is contrasted with aphasia, 
which is characterized as inefficient processing of linguistic 
units (Darley, Aronson and Brown, 1969).

For Buckingham (1978), the distinction between apraxia and 
aphasia rests on the assumption that phonological functions of 
selecting and sequencing of phoneme-like units are epi-pheno- 
mena operating in parallel with sensory motor practic functions. 
Since selection and sequencing operate in terms of phonemes, 
which have no motor correlate, they are not motor functions 
but psychological functions. Buckingham thus considers aphasia 
an impairment of such psychological functions and apraxia an 
impairment of their motor correlates.

Damage to Wernicke's area causes aphasia distinguished 
by a degree of comprehension impairment which is characteris­
tically more severe than that found in Broca's aphasia, and 
fluent, paraphasic and often logorrheic (pressured) speech.
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The various manifestations of Wernicke's aphasia form a single 
class on the basis of the relative comprehension impairment.
With respect to expression, however, the category is more 
heterogeneous. The speech may be well-formed in all respects, 
but simply empty of informative content. Alternatively, it 
may be marked by semantic anamoly and/or phonemic errors.
Finally, the semantic structure may be entirely masked by 
meaningless phonetic sequences. Augmentation and perseveration 
occur in all forms to varying degrees. Occasionally, sentence 
fragments may appear, but syntax is not grossly disturbed.
Prosody and intonation are normal. Naming is usually impaired 
but may be preserved in the context of circumlocutions. Dis­
turbances in repetition and writing are common.

The degree of impairment in Wernicke's aphasia has been 
found to fluctuate depending upon the psychological context 
of the performance. That is, an informal or familiar envir­
onment have been observed to improve performance while formal 
examinations and illness related conversations have been found 
to aggravate the disturbance. It has been suggested, however, 
by Brown (personal communication) that constraints on the per­
formance of certain tasks in fact facilitate performance.

Conduction aphasia, which for some authors is a form of 
Wernicke's aphasia, is associated with fluent, often copious 
spontaneous speech marked by abundant literal paraphasias. 
Patients are able to distinguish correct from incorrect forms 
and self-correction in speech is observed. There is, at most, 
a mild comprehension impairment, both for written and spoken 
language, while writing is impaired to the same extent as speech.
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A repetition impairment is a common but not invariant property, 
which is characteristically related to the length of the tar­
get. Naming is poor. In addition, facial and limb apraxia 
are often found in conduction aphasia.

Aphasie symptoms produced by anteriorly placed lesions 
are, in general, predominantly motor in nature. With poster­
ior lesions, symptoms demonstrate an unstable relationship 
between the form of the word and the meaning underlying that 
word. Within the mor,e general anatomical classifications of 
anterior and posterior aphasias, minor categories of clini­
cally distinct forms may be identified on the basis of more 
specific properties of the particular disturbance.

Jargonaphasia is a variety of Wernicke's aphasia first 
identified as a distinct aphasie syndrome by Alajouanine, 
Sabouraud and De Ribaucourt (1952). Its properties consist 
of copious, fluent speech, normal prosody and articulation, 
preservation of syntax (where this can be determined), equal 
impairment in oral and written language, and boor comprehen­
sion. What distinguishes jargonaphasia from Wernicke's aphasia 
proper is the largely unintelligible quality of the speech, 
due to various degrees of semantic and/or phonemic paraphasia, 
as well as a tendency toward alliteration and assonance and 
often anosagnosia (denial of illness).

The term jargonaphasia designates a superordinate category 
referring to several distinct and relatively homogeneous 
forms of language disturbance. Alajouanine et al (1952) 
first distinguished between jargon consisting of neologistic
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sequences and jargon consisting of inappropriate word sub­
stitutions. Alajouanine (1956) described three forms of 
jargonaphasia differing in degree of meaningfulness or lin­
guistic organization. In what Alajouanine called paraphasic 
jargon, recognizable words were simply used inappropriately; 
asemantic jargon included neologisms in addition to recog­
nizable words, while preserving syntax; in undifferentiated 
jargon, the utterances consisted of stereotyped sequences 
which were totally meaningless.

Brown (1972) proposes a more or less linguistic clas­
sification of these forms of jargon, based upon the level of 
linguistic analysis at which the predominant error type 
occurs. Thus, Alajouanine1s paraphasic jargon, which is 
characterized by semantic deviance, is referred to by Brown 
as semantic jargon. When jargon includes neologism which 
Brown assumes to be a product of combined semantic and pho­
nemic errors, he refers to neologistic jargon. Finally, 
phonemic jargon refers to jargon consisting entirely of 
phonetic strings with no semantic interpretation.

Clinically, the difference between one form and another 
is not very straightforward, for as in most cases of aphasia, 
theoretically pure forms are almost never observed in prac­
tice. Phonemic paraphasias commonly co-occur with semantic 
paraphasias and it is not clear at what point phonemic para-

"̂Note that French authors also refer to the phonemic par^' 
aphasias of conduction aphasics as phonemic jargon.
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phasias become neologisms. Moreover, it is apparent that 
the greater the degree and extent of the phonemic deviance 
in neologistic jargon, the more opaque the semantic content 
will become. It may thus be impossible to identify a phone­
mic deficit which is distinct from a combined phonemic and 
semantic deficit.

The production of jargon as a paraphasic phenomenon has 
been variously attributed to: 1) loss of the monitoring 
function of the auditory images of words in Wernicke's area 
(Wernicke, 1874; Alajouanine et al, 1964); 2) disinhibition 
of word selection or word formation processes (Pick, 1931);
3) diminished attention (Kussmaul,1887) or redistribution of 
attention (Pick, 1931); 4) an attempt to mask uncertainty 
in the use of language (Weinstein, Lyerly, Cole and Ozer, 
1966; Kinsbourne and Warrington, 1963); and 5) a thought 
disorder (Brain, 1961). It is not clear whether the various 
forms of jargon represent progressively more severe forms of 
the same disorder (Kertesz, in press) or whether each cons­
titutes a qualitatively distinct disturbance (Alajouanine, 
Lhermitte, Sabouraud, De Ribaucourt, 1952; Brown, 1979).

Alajouanine et al (1964) attribute jargon to "la di­
sintegration des valeurs phonemiques et semantiques du lan­
gage" resulting from a disruption of the mechanisms by which 
"I1intention ideique" and verbal formulation of that inten­
tion become integrated. They argue furthermore, that jargon 
reflects a disturbance of processes which unite thought and 
language.
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These authors take the classical position that auditory 
images are stored in Wernicke's area and that these auditory 
images are necessary to the normal production of language.
In their view, jargonaphasia manifests a disruption of these 
"patterns d'origin auditive" since "I1Emission des sons 
depend elle-meme de 1'audition des sons produits." They 
argue that phonemic paraphasias represent a disinhibition of 
verbal expression, which is normally constrained by these 
auditory images. With respect to semantic paraphasias, in 
view of the preservation of perceptual discrimination in 
semantic jargonaphasia, "ce n'est done pas dans 1'organiza­
tion sensorio-motrice de base qu'il faut situer la pertur­
bation, mais dans le processus qui unit pensee et langage."

Based on a highly selective population of jargonaphasics 
with either exclusively semantic or exclusively phonemic 
jargon, which these authors concede is not representative 
of jargonaphasia, they conclude that jargonaphasia results 
from the disturbance of two elementary and distinct mecha­
nisms for "1'elaboration fonctionelle du langage," which 
correspond to two levels in the elaboration of an utterance.

Other theories of jargon production treat jargon as a 
problem in the selection and sequencing of linguistic units, 
a procedure presumed to govern normal linguistic functioning. 
As put by Luria (1977), the abilityto produce or perceive 
language

"...requires the mastering of a highly complex system 
of oppositions and the no less complex hierarchy 
which includes the meanings of words which are never 
restricted to the mere indication of any single object,
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but always include that object in a highly complex 
system of relationships... Such proficiency in the 
codes of language...requires the simultaneous view­
ing of a great number of possibilities and ensures 
the choice of the system of alternatives which at any 
given moment is necessary to the speaker and the 
hearer"(p. 240) .

LeCours and Lhermitte (19 72) argue that phonemic jargon 
is a disorder of both selection and sequencing of linguistic 
units, from a demon■■tration that paraphasic errors are deter­
mined either by par.Jigmatic relations between the target 
item and other units, or by the syntagmatic relations between 
the structure of a target segment and the structure of a 
segment in its immediate environment.

Buckingham and Kertesz (1976) propose a model of lexi­
cal selection which purports to account for the various 
types of paraphasias. The authors point out the difficulty 
in distinguishing between verbal paraphasias and phonemic 
paraphasias which result in a real word related to the tar­
get only fortuitously. Phonemic jargon which cannot be re­
lated to a target is attributed to 1) a failure of lexical 
selection and consequent disinhibition of a phoneme trans­
formation component; 2) a phonological transformation of an 
incorrectly selected lexical item (see Brown, 1972); and
3) perseveration or post-activation of earlier produced 
items which "fill in the temporal gaps where actual words 
are missing..."(p.55).

While LeCours and Lhermitte offer an account of these 
errors which depends upon the context in which these errors 
occur, such an account explains neither phonologically un-
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related errors nor utterances in which a target cannot be 
identified. Similarly, Buckingham and Kertesz account for 
structural relationships between items in the utterance in 
terms of perseveration but do not attempt to explain why the 
failure of the phoneme transformation component yields what 
it does. These authors therefore provide nothing more than 
a description of the behavior.

From the point of view of linguistic theory, forms of 
jargonaphasia are treated as disturbances predominantly at 
one level of linguistic analysis, a feature captured by 
Brown's classification of jargon types. In this regard it 
is reasonable to characterize the semantic deviance in 
semantic jargon and in neologistic jargon as a violation of 
restrictions on context-sensitive subcategorization 
(Chomsky, 1965). However, there is no sense in which 
meaningless sequences in neologistic jargon are phonologi- 
cally deviant. For they have been found to include only 
phonemes of the speaker's language in phonetically plausible 
sequences. Moreover, neologisms often incorporate the 
grammatical morphemes of the standard language (Caplan, 
Kellar and Locke, 1972).

The same objection to an interpretation of meaningless 
jargon as phonologically deviant language can be raised with 
regard to phonemic jargon, where, as will be shown below, 
meaningless strings are indeed phonologically plausible.
The view held by Alajouanine and colleagues, that jargon 
reflects a disturbance in processes necessary for uniting
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thought and language, is therefore the most appealing 
interpretation.

It will be argued that linguistic deviance in phonemic 
jargon as observed in KS, may be explained in one of two 
ways: 1) appropriate meaning representations achieve in­
correct phonetic realization; or 2) meaning representations 
which are themselves inappropriate or degraded, achieve 
incorrect phonetic realization. Both of these hypotheses 
will be shown to be equally consistent with the data ob­
tained. In both cases, what is at issue is not phonological 
deviance, since the phonetic form which is realized is 
phonologically plausible. Rather it seems that what is at 
issue is a failure to integrate sound and meaning.

An alternative to the view of jargon as linguistically 
deviant is the conception of jargon as a reflection of 
elemental properties of linguistic organization (Brown,
1972; 1979). Thus, semantic jargon is thought to reveal 
aspects of the organization of linguistic meaning. In 
Chapter VI, I adopt this interpretation and consider 
phonemic jargon to point to properties of the organization 
of sounds for language, which become apparent when the 
sound component is disengaged from, or fails to unite with 
the meaning component. Phonemic jargon will thus point to 
a fundamental independence of the organization of the sound 
structure of language from the organization of linguistic 
meaning.
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CHAPTER III 
Classification

"Divisions and arrangements are easy, distinctions 
and classifications are difficult. But in the 
study of a very complex matter, we must first di­
vide, and then distinguish... Harm comes not from 
dividing and arranging, but from stopping in this 
stage, from taking provisional divisions to be 
real distinctions, and putting forward elaborate 
arrangements, with divisions and subdivisions, as 
being classifications."

Hughlings Jackson

Aphasia constitutes a multi-disciplinary domain of re­
search, with each discipline offering its own criteria for 
classification of aphasic disorders and any one system of 
classification reflecting a particular theoretical position 
regarding the nature of aphasia. From a neurological point 
of view, a crucial distinction among aphasia types has been 
the site of the lesion causing aphasia and the aspect of 
physiological activity which is presumed to be disturbed by 
damage in that location. Thus, Broca's or motor aphasia 
(Wernicke, 1874) is distinguished from Wernicke's or sen­
sory aphasia (Wernicke, 1874), on the basis of the motor 
function of Broca's area in the anterior brain, and the 
sensory function of Wernicke's area in the posterior brain. 
Mixed aphasia implies the involvement of both motor and 
sensory functions; global aphasia or total aphasia (Wernicke, 
1874) designates the absence of linguistic behavior other 
than occasional repetitive verbalization or motor stereo­
typy.
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Benson (1967) showed that a site of lesion is corre­
lated with fluency of expression, proposing a classifica­
tion in terras of a dichotomous scale referring to the quan­
tity of speech produced. In relation to the normal speaker, 
non-fluent aphasics produce a reduced output, characterized 
by slow and laborious speech, while fluent aphasics are 
those judged to produce a normal or super-normal flow of 
speech. Anterior or motor aphasics were found to be typi­
cally non-fluent, and posterior or sensory aphasics were 
found to be typically fluent.

The nomenclature of Luria (1964) includes terms which 
describe the neurodynamic events he believes to be involved 
in that aspect of language which is impaired in a particu­
lar form of aphasia. Thus, for example, in addition to the 
more or less standard terms, motor, sensory and semantic 
aphasia, he refers to acoustic-amnesic aphasia, where speech 
is disturbed because of an "impaired retention of stable 
audio-speech traces"; afferent or kinesthetic aphasia, a 
disturbance in the afferent or kinesthetic basis of speech 
movement; efferent or kinetic aphasia, a disorder of the 
sequential organization or "kinetic melody" of articulation; 
and dynamic aphasia, in which there has been a disturbance, 
of contextual speech.

From the point of view of behavior, an aphasia has 
been considered to fall into one of two categories: defi­
cits which primarily affect encoding processes and deficits 
which primarily affect decoding processes. Encoding or ex-
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pressive deficits are associated with expressive aphasia 
(Weisenberg and McBride, 1935) and decoding or comprehen­
sion deficits are associated with receptive aphasia 
(Weisenberg and McBride, 1935). A disorder combining both 
deficits is referred to in this classification as expres­
sive-receptive . A fourth category of deficit based on a 
patient's behavior, namely, amnesic aphasia, is designated 
to refer specifically to problems in using words as labels.

Head (1926) proposed a classification based on the as­
sumption that aphasia disrupts the capacity for symbolic 
formulation. He outlined four aphasia types, each of which 
represents an impairment in some aspect of symbolic expres­
sion or formulation: verbal aphasia, syntactical aphasia,
nominal aphasia and semantic aphasia.

A deficit in the formation of words, either internally 
or externally, constitutes verbal aphasia; syntactical 
aphasia involves a disturbance in the rhythmic properties 
of an utterance and in the ability to use function words 
to make speech comprehensible to the auditor; nominal 
aphasia refers to a disorder in the use and appreciation of 
words as names; and semantic aphasia involves recognition 
of the ultimate significance and intention of words or 
phrases apart from their direct meaning, as well as an ap­
preciation of the logical conclusion of a train of thought.

Wepman and Jones (1964) also distinguish among differ­
ent forms of aphasia in terms of the semiotic properties of 
language which appear to be predominantly disturbed. In



-  40 -

syntactic aphasia, there is a loss of the grammatical func­
tion of language, while the ability to nominate a symbol re­
mains intact. A second form of disturbance is marked by a 
loss of semantic relationships between a sign and its ob­
ject referent. A disturbance of the pragmatic aspect of 
language functioning constitutes a third form of aphasia in 
this typology, this disturbance residing in a disability to 
obtain meaning from a stimulus and to use it as a basis for 
symbol formation. Jargonaphasia is the fourth form of 
aphasic disorder, which they characterize as consisting in 
the production of a profusion of phonemically disorganized 
combinations in unrecognizable word form. A final category 
is reserved for patients commonly referred to as global 
aphasics, who, from the point of view of Wepman and Jones 
"seem to retain little ability to formulate verbal symbols 
either in the sense of comprehension or use."

Jakobson (1963) demonstrated that purely linguistic 
criteria offer a systematic basis for classification of 
aphasia types. Analyzing aphasias in terms of the two fun­
damental operations involved in language behavior, he dis­
tinguished between contiguity disorders, in which the com­
bination and integration of linguistic units is impaired, 
and similarity disorders, in which the operation or selec­
tion and identification of linguistic units is disturbed.

The orderliness with which language breaks down in 
aphasia is attested to by the fact that each of the lin­
guistically motivated types of aphasia described by Jakobson
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correspond to a category of aphasia based on anatomical or 
behavioral criteria. Thus, contiguity disorders are coex­
tensive with motor aphasias and expressive aphasias. Simi­
larly, similarity disorders, sensory aphasias and receptive 
aphasias refer to roughly the same form of disturbance.

The theoretical underpinning of the system of classi­
fication which Brown (1972) proposes is that aphasic phe­
nomena are manifestations of preliminary levels in the mi­
crogenesis of a language act. Brown classifies aphasias 
on the basis of the predominant symptom of disturbance, 
for he believes that each symptom "displays" properties of 
a cognitive stage in the emergence of an utterance. From 
the point of view of the motor development of language, 
these stages in emergence of language correspond to a pro­
gression of anterior aphasias from akinetic mutism, an in­
ability to evoke the motor envelope of the speech act; to 
transcortical motor aphasia, characterized by a lack of 
spontaneous speech but good repetition; to agrammatism, 
characterized by incomplete differentiation of syntactic 
units; to Broca's aphasia proper, presumably occuring at 
a level at which anterior and posterior systems converge, 
where there is an inability to actualize lexical frames 
into phonological sequences.

The posterior aphasias in Brown's classification, re­
flect the microgenetic sequence leading from a semantic to 
a phonological level. Confabulation represents a limbic 
disorder of language, in which "the ultimate relationship
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between the linguistic and mnemonic aspects of the deficit 
is most apparent." Semantic jargon represents the transi­
tion from confabulation into aphasia proper. In semantic 
aphasia the link between a word and its object referent is 
obscured, and Brown believes that each of the variety 
of naming errors "reflects" a different stage of 
language microgenesis. In associative paraphasias, 
misnaming reflects situational, experiential and affective 
factors; categorical paraphasias refer to within category 
substitutions; evocative disorders represent the point at 
which an item has been selected beyond the level at which 
category errors occur, but the word cannot be evoked.
Levels in phonological realization are represented by pho- 
nemic (conduction) aphasia, disturbance in the phonological 
realization of appropriate targets, and neologistic and pho­
nemic jargon, where targets are presumably inappropriate.

Indeed, no system of classification has proven ade­
quate to the task of providing a standard procedure for 
distinguishing reliably among clinical forms. For no sys­
tem can represent the actual complexity of any one aphasic 
disorder and still be useful both as an objective organiza­
tional device and as a means for cross comparison among 
investigators. A single aphasic may behave vary different­
ly from one moment to another, while at any one moment 
manifesting only some of the symptoms associated with a 
particular category. It is therefore inevitable that clas- 
sificatory systems represent an oversimplification of facts.
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Any system will be misleading insofar as its terminology 
refers to a single characteristic of a disorder instead of 
representing the overlap among aphasic disorders. The 
classification which opposes comprehension deficits to ex­
pressive deficits is a case in point, in that pure forms of 
aphasia characterized by exclusively receptive or exclusive­
ly expressive deficits are extremely rare. Weisenberg and 
McBride (1935) showed that aphasia does not affect one as­
pect of language behavior to the exclusion of others and 
that the notion of a typical case manifesting a predominant 
disturbance in one aspect or another is fallacious. In 
fact, sensory aphasias usually involve a very distinct dis­
turbance in expression, which is as fundamental to the dis­
order as the comprehension impairment but which is ignored 
by the term receptive aphasia. On the other hand, expres­
sive aphasias involve some degree of comprehension impair­
ment as well.

An objection as valid today as it was at the turn of 
the century when it was raised by Marie and then later by 
Head, is that in applying any a priori system of classifi­
cation, clinical facts often are undermined in order to 
satisfy a particular theoretical model. Note, for example, 
that it is common practice, in the absence of confirming 
data, to assume that non-fluent aphasics have anterior 
lesions although one occasionally sees fluent anteriors and 
non-fluent posterior aphasics. Indeed, one risks a theore­
tical bias in the interpretation of clinical observations
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with any system of classification.
Localization

Each type of aphasia is associated with a lesion in a 
particular location in the brain. With regard to the ques­
tion of whether there are specific structures within these 
particular regions which govern one or another cerebral 
function, these associations have been interpreted in sev­
eral ways. Despite the caution explicit in Jackson's (1932) 
assertion that "To locate the damage which destroys speech 
and to locate speech are two different things" (p. 130), 
there exists on one extreme, the view that it is possible 
to assign particular language functions to definite areas 
of the brain and to strictly differentiate those areas un­
derlying the different functions. This view is represented 
by the work of Henschen.

A less extreme version of this atomistic approach to 
the organization of language in the brain maintains that a 
disturbance in a language function is attributable to a 
lesion of a specific location, but that the site of the 
lesion does not identify the "center" responsible for some 
normal function (Geschwind, 1969, 1970).

Still another position on localization is represented 
by those who do not attribute the language disturbance to 
the particular site of the lesion at all, claiming instead 
that the disturbance depends upon the destruction of a cor­
tical function which involves the entire brain as a single 
interrelated system (Goldstein, 1948; Brown, 1972, 1977).
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On this view, a particular locality in the brain matter is 
characterized by the influence which the structure of that 
locality exercises on the total functioning of the brain. 
This view does not deny that different regions of the brain 
differ in the role they play for a particular function, or 
that the location of the lesion determines the specific way 
in which a disturbance is manifested. Rather, this view is 
characterized by it's emphasis on the brain as a unitary or­
ganism.

Until recently, determination of lesion sites was pos­
sible only through autopsy. Presently, indirect methods of 
localization include Isotope Scanning (IS) and Computerized 
Axial Tomography (CAT or CT), which are techniques in nuc­
lear medicine for visualizing transverse sections of the 
brain. In a procedure used by Kertesz and colleagues, 
localization is established by tracing the lesion which ap­
pears on the IS or CT image and transferring the tracing 
onto a template which maps out standard neuroanatomy. The 
quality of an IS or CT scan, as well as individual differ­
ences in brain structure, can influence localization sig­
nificantly. As a result, IS and CT scans provide only an 
approximation of the size and location of the actual lesion.

The classical anatomical correlation of Wernicke's 
aphasia is with the posterior superior temporal gyrus of 
the dominant hemisphere, which is the auditory association 
area. The major contributor to the work on localization of 
lesion sites in jargonaphasia is Kertesz, who presents an
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historical review of the literature on this subject in 
Kertesz (in press).

Although cases of jargon production were documented 
long before Wernicke first described sensory aphasia, the 
early literature does not isolate jargonaphasia as a phe­
nomenon distinct from sensory aphasia. Thus Pick (18 92) 
makes reference to a case of sensory aphasia due to focal 
atrophy of the left temporal lobe, which in fact appears 
in retrospect to have been semantic jargonaphasia. Kertesz 
(in press) also cites a paper by Starr (1889) who reviewed 50 
cases of sensory aphasia with and without paraphasic phe­
nomena and found no constant anatomical difference between 
these clinical forms.

The conception of jargonaphasia as a unitary but heter­
ogeneous syndrome persisted until 1952, when Alajouanine, 
Sabouraud and De Ribaucourt defined three clinically dis­
tinct types of jargon. Until then, the particular form of 
jargonaphasia was not indicated when lesion locations 

were specified. Henschen (1922) reports 8 cases 
of jargonaphasia with involvement of the first two temporal 
gyri and in most cases Heschel's gyrus. Head (1926) attri­
butes a case with jargon to the posterior region of the 
sylvan fissure. In Nielson's (1946) review of the litera­
ture on temporal lobectomies, cases of jargonaphasia were 
in general, related to similarly placed lesions of the temporal 
lobe, with some cases also involving the supramarginal gy­
rus. Cohn and Neumann (1958) report bilateral damage in a
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case in which speech is described as consisting of "little 
syllabic or proper word formulation," of which the quality 
is not clear from their description, alternating with cor­
rect and appropriate expression. Lesions were found in the 
posterior superior temporal lobe, supramarginal gyrus and 
underlying subcortical white matter, including the arcuate 
fasciculus. In addition, there was less extensive sub-cor­
tical damage in the right posterior frontal region.

Neologistic jargon was specified in two of the cases 
reported by Kleist (1962). He attributed the jargon to 
lesions affecting Heschel's gyrus and the neighboring cor­
tex of the first temporal convolution. Kertesz and Benson 
(1970) report 10 cases with copious neologistic jargon, 
from which they conclude that neologistic jargon appears in 
lesions of both the posterior portion of the first temporal 
gyrus and the arcuate fasciculus which underlies the supra­
marginal gyrus, connecting this area with the frontal lobes. 
Buckingham and Kertesz (1974) describe a case of neologis­
tic jargon associated with a unilateral infarction of the 
left posterior sylvan region and involvement of the first 
temporal convolution, supramarginal gyrus and left parietal 
lobule. Based on localizations in 10 cases of neologistic 
jargon, Kertesz (in press) concludes that the most consis­
tently affected regions are in the left posterior superior 
temporo-parietal area: the supramarginal gyrus, the pos­
terior parietal operculum, the inferior parietal lobule, 
the posterior portion of the first temporal gyrus, the pos­
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terior temporal operculum and the angular gyrus. Kertesz 
considers the more peripheral regions of the occipital, 
temporal and parietal lobes to be optional. Moreover, he 
regards the severity of the jargon to be a function of the 
size and extent of lesion (see Naisser and Hayward, 1978).

Weinstein, Lyerly, Cole and Ozer (1966) describe 18 
cases of jargonaphasia, primarily semantic in quality, with 
relatively good comprehension, but also including two cases 
of neologistic jargon with poor comprehension. All cases 
involved bilateral damage. Brown (1972) has found bilater­
al damage to be common in cases of semantic jargon. He be­
lieves that milder forms of semantic jargon may be found 
with unilateral lesions, but that the presence of bilateral 
lesions may account for the extremely deviant cases. He 
maintains that right-sided lesions in such disorders have 
not been given sufficient attention, pointing out that "one 
of the best anatomical cases of semantic jargon," namely 
Kleist (1962), attributes the jargon to left temporal da­
mage, while neglecting the possible contribution of the 
right temporal lesions which were also present.

With regard to phonemic jargonaphasia, the bi-lateral 
temporo-parietal lesions observed in the present case con­
stitute the only evidence to date on lesion location in 
this form of jargonaphasia, which has been verified by CT 
scan. Whether or not such bi-lateral damage is necessary 
to produce phonemic jargon in this extreme form will de­
pend upon anatomical evidence from further investigations
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of such cases.
Kertesz (in press) points out that damage invariably 

associated with neologistic jargon, namely lesion of the 
supramarginal gyrus, the posterior parietal operculum and 
the arcuate fasciculus, is also the area involved in cases 
of conduction aphasia, which is characterized by phonemic 
errors and at times may resemble neologistic jargon. In­
deed, neologistic jargon has been found to recover to con­
duction aphasia. The lesions in conduction aphasia are 
usually smaller and more anteriorly placed. Kertesz be­
lieves that "these cases form a link between Wernicke’s 
aphasia with neologistic jargon and conduction aphasia 
with severe phonemic paraphasia" (p. 36). The good compre­
hension and less jargon found in conduction aphasia is re­
garded by him as a result of more involvement of the infer­
ior parietal region and supramarginal gyrus, and less in­
volvement of the temporal lobe. On the other hand, Kertesz 
maintains that it is the temporal lobe lesion which accounts 
for the severe neologistic jargon.

With regard to an anatomical distinction between se­
mantic jargonaphasia and neologistic jargonaphasia, Kertesz 
suggests that although lesion localization is similar, le­
sion size differences are significant, with neologistic 
jargon produced by larger lesions.

Due to limitations on attempts to locate lesion sites 
in aphasia generally, which include a restricted data base 
and the very nature of the task, the localization of jar­
gonaphasia and its various manifestations is in its infancy.



-  50 -

Yet, even with an expansion of the data base, the extent 
to which anatomical factors are instructive as a means to­
ward gaining insight into the mechanism of jargonaphasia 
or aphasic disturbances in general, is not clear. For as 
Kertesz (in press)points out, "the disturbance by lesioning 
the superior temporal and supramarginal area may indeed 
affect individuals differently, possibly because of ana­
tomical differences in the lesions so far undetected by 
our methods or because of individual differences in cere­
bral organization" (p. 44). Moreover, according to Brown 
(1972) "there is no evidence that anatomical discontinuity 
precludes functional relatedness. There is a possibility 
of temporal interdependence among processes lacking ana­
tomical contiguity" (p. 11). In other words, to paraphrase 
the quotation from Jackson with which this section began: 
to locate the damage which causes jargonaphasia and to lo­
cate the mechanism of jargonaphasia are two different 
things.
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CHAPTER IV 
Neuroanatomical Models of Aphasia

"...the logical formulae of the intellect do not 
correspond absolutely to physical events and... 
the universe does not exist as an exercise for 
the human mind."

Henry Head 
1926

One is tempted to find Head (1926) justified in de­
nouncing theoreticians for imagining that "all vital pro­
cesses could be explained by some simple formula with the 
help of a few carefully selected assumptions..." (p. 65) 
and in accusing "the diagram makers" of being "compelled 
to lop and tv/ist their cases to fit the procrustean bed of 
their hypothetical conceptions" (p. 63). And yet, if the 
neuroanatomical substrata of aphasia are ever to be under­
stood, it will be through the confirmation or falsification 
of features of theoreitcal models which offer a rigorous 
and methodic program for the investigation of aphasia.

In the mid 19th century, the history of aphasia saw a 
proliferation of diagrams purporting to plot the course of 
an utterance in the brain during its formulation or percep­
tion, and to predict how and where that course might be 
interrupted. It was in 1869, that Bastian originated the 
view that disorders of speech can be classified in terms of 
damage to independent centers or paths between them. This 
view provided the foundation for the neuroanatomical model 
proposed by Wernicke (1874) and recently revived by 
Geschwind (1965), which has come to be the traditional ac­
count of the anatomical basis of the various forms of lan­
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guage disturbance found in aphasia. The model attributes 
aphasia to a disruption of a process of information trans­
fer from one area of the cerebral cortex to another, the 
particular locus of the damage determining the quality of 
the aphasia by destroying either an information center or 
a neuronal pathway connecting these centers.

Wernicke portrays the surface of the brain as "a mo­
saic of {elementary psychic functions) which are character­
ized by their anatomical connections with the periphery of 
the body. Everything beyond these elementary functions, 
such as the linking of different sense impressions to form 
a concept, thought and consciousness, is a function of the 
fiber tracts that connect different cortical regions with 
each other" (p. 35). He divided the brain into two large 
areas which had been shown by the neuroanatomist Meynert to 
be of functionally different significance; the frontal lobe, 
subserving the motor function by virtue of containing rep­
resentations of movement and performing the release of move­
ment, and the temporo-occipital lobe, performing sensory 
functions and containing memory images of past sense impres­
sions. He regarded the parietal lobe which lies between the 
frontal and temporo-occipital regions to be a transitional 
area.

On Wernicke's view of cerebral functioning, a sensa­
tion reaches a point in the occipito-temporal lobe along a 
particular pathway and deposits a memory image at that lo­
cation, which is the central termination of the acoustic
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nerve. With the occurrence of a new external stimulus, the 
stored memory image becomes activated and is transmitted to 
a motor point in the frontal lobe through association fi­
bers connecting the center for sound images in the occipito­
temporal lobe with the center of representations of move­
ment in the frontal lobe. The excitation of a second cen­
trifugal pathway connecting the frontal and occipito-tem- 
poral areas gives rise to movement. The nerve fibers of 
this pathway leave the brain through the medulla. Wernicke 
believed that the calling into consciousness of a represen­
tation of movement and release of the movement itself are 
a function of the degree of intensity of cellular excita­
tion, since this excitation must be strong enough to over­
come resistence of the centrifugal path to produce movement. 
In normal speech, the calling into consciousness of a rep­
resentation of movement is accompanied by simultaneous un­
conscious innervation of the corresponding sound image, 
which serves to monitor the movements.

On Wernicke's model, aphasia can be caused by 1) an 
interruption of the pathway running between th entrance of 
the acoustic nerve into the brain at the medulla and the 
termination of that nerve at the center for sound images in 
the temporo-occipital lobe; and 2) the interruption along 
the centrifugal pathway between the center for representa­
tions of movement in the frontal lobe and the medulla. 
Sensory aphasia is assumed to be caused by damage to the 
center for sound images itself.
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Wernicke did not identify the location of the center 
of sound images with the entire projection of the acoustic 
nerve in view of cases of presumed word-deafness, in which 
hearing for non-verbal sounds is preserved. Such cases 
suggested to him that central terminations of the nerve pro­
jection branch out to different places in the cortex and 
that the projection which contains word sounds may be de­
stroyed independent of the projection containing noise or 
musical tones. Moreover, since he believed that it was the 
sound image of the word which was destroyed, it followed 
that the conceptual base of the word, consisting of visual 
and tactile sense images, would remain intact. This model 
thus predicted that given damage to the sound image center, 
which Wernicke located in the first temporal convolution, 
words will no longer be innervated by sound images. As a 
result, the patient will be able to neither repeat nor un­
derstand. The capacity to speak will be retained because 
sensory images of objects other than the sound image will 
be able to directly innervate the production of a word.
However, the speech will deviate from normal usage because 
the continuous corrective function normally served by the 
sound image will be lacking. Within this model, jargon 
results from the absence of this regulatory function of auditory 
images on motor speech and innervation of the movement center by 
other sensory images associated with a given word.

Wernicke recognized the role of psychological factors 
in aphasia. He pointed out that although the patient has 
the potential capacity to use words correctly, "the degree
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to which he is master of that capacity varies depending on 
his mood and affect," (p. 52) and his verbal.behavior may 
be inconsistent. However, since he attributed aphasia to 
structural damage, he interpreted these psychological fac­
tors in terms of structural changes, explaining that "in 
states of intense emotion, which favor explosion into 
movement without the intervention of associated memory 
images, the absence of corrective function will be least 
noticeable" (p. 52).

Wernicke's disconnectionist model fell into disrepute 
in the early 20th century, with the advent of a holistic 
approach to brain function, represented by the work of 
Marie, Von Monakow, Head and Goldstein. The revival of the 
model is due to Geschwind (1965) who argues that only the discon­
nectionist approach provides testable theoretical implica­
tions and, therefore, the basis for a scientific approach 
to aphasia. While recognizing that such a theory "can 
readily degenerate into naively anatomical systems,"
Geschwind maintains, perhaps defensively, that "this is.... 
not inherent in the structure of this approach and there is 
no conflict between this kind of reasoning and sophisticated 
psychological analyses" (p. 223, 1974).

Geschwind attributes his interest in reviving the 
model to a review of the literature, from which he con­
cluded that the model had never been superceded and that 
none of the so-called "reformers" made as great a break 
with the classical scheme as is generally thought.
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Focusing primarily on Goldstein's work, Geschwind argues 
that it is to be regarded as "a brilliant extension of the 
works of his illustrious predecessors, not as a completely 
new approach based on the destruction of older unsound 
views" (p. 53, 1974).

Clearly, there is a sense in which every new approach 
is an extension of the work of predecessors. Yet, as 
Geschwind points out, "Most people who advance their field 
must disagree with their predecessors to some extent and in 
some measure destroy the past" (p. 70, 1974). Judged on 
this criterion, J. W. Brown may well prove to be a good 
candidate for this distinction.

Brown (1972, 197 9) challenges the assumptions underlying 
the classical model, rejecting the notion that aphasia can be 
explained by postulating a "mosaic" of cortical speech cen­
ters and connecting pathways which convey "cognitive pack­
ets," i.e., memory images, from one processing center to 
another. Instead, he proposes a model of aphasia in which 
language is processes simultaneously by complementary sys­
tems in the anterior and posterior divisions of the brain 
and pathways serve to "maintain in phase" the different 
regions of the brain. He refers to the microgenetic emer­
gence of a language act, conceiving of that event both in 
production and in perception as a differentiation of some 
diffusely represented thought into verbal realization. For 
Brown, language is a form of thought.

The model is based on a theory of the evolution of the
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brain. It presents the development and breakdown of a 
language act as a temporal rather than spatial event, occur- 
ing over a series of cognitive levels corresponding to an 
evolutionary series of anatomical levels. Each level in 
linguistic realization is therefore a level in cognitive 
realization and "every disorder of language also incorpor­
ates aspects of a corresponding level in cognition" (1977, 
p. 27). The most primitive level biologically as well as 
psychologically and linguistically is the limbic system.
The left lateralized focal neocortex, which includes Broca's 
area in the anterior portion of the brain and Wernicke's 
area in the posterior portion, is the most recently evolved 
area of the brain and mediates the final stages in language 
realization. The particular site of a brain lesion is re­
garded as "the site of the medium by means of which cogni­
tion may be advanced one stage further" (1977, p. 8).

Brown sees psychopathological disorders as breakdowns 
in hierarchic systems, with aphasia "a result of a distur­
bance within the linguistic phase of this hierarchy, al­
though analogous patterns of breakdown occur within all of 
the functional systems, e.g., language, praxis and percep­
tion" (1972, p. 277). Language, is then not a unique and 
special human capacity, but rather emerges, or is achieved 
in the same way and according to the same principles as 
movement or perception.

The aphasias "display" stages in the actualization of 
a language act. The properties of an aphasic symptom thus
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reflect the level of cognitive organization that has been 
affected by the brain lesion, that level corresponding to 
a stage in the microgenesis of language.

Central to Brown's model of language organization in 
the brain is the development of both the anterior and the 
posterior systems out of a "common limbic core," establish­
ing a fundamental unity of the two systems. The anterior 
division of this core mediates the initial stage in the 
motor speech differentiation. Emergence of language in 
the anterior system corresponds to a differentiation of the 
motor configuration or motor envelop of the language act, 
becoming increasingly more focused as it develops toward 
the ultimate articulatory units. These stages in the emer­
gence of language correspond to a progression of anterior 
aphasias: from akinetic mutism, to transcortical motor
aphasia, to agrammatism and Broca's aphasia proper.

Wernicke's area in the posterior system mediates 
phonological processing on this model, while the region 
surrounding Wernicke's area mediates semantic processing. 
Brown suggests that both phonological and semantic func­
tions are bilaterally organized. As a result, he predicts 
that unilateral lesions of the left hemisphere will in­
volve phonological or semantic functions only partially and 
leave speech relatively intelligible. On the other hand, 
bilateral lesions will involve "a more severe erosion into 
these components," yielding unintelligible jargon. The 
posterior aphasias reflect the microgenetic sequence lead-
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ing from confabulation, semantic jargon and a variety of 
naming disorders at a semantic level to phonemic aphasia, 
neologistic jargon and phonemic jargon at the phonological 
level.

Brown believes that "...connections between homologous 
levels in the anterior and posterior systems of the same 
hemisphere, as well as commissural connections to the cor­
responding anterior or posterior level of the opposite 
hemisphere... link up temporally, i.e., maintain in phase, 
homologous levels of different brain regions" (1979, p. 12). 
While firm in his position that "there is no rostral con­
veyance of language content, but rather a simultaneous 
realization of the entire hierarchic system within its an­
terior and posterior sectors" (1979, p. 9), he maintains 
that "the proposed model...does predict some effect of path­
way interruption, for example anterior-posterior asynchrony 
or elevation of discharge thresholds in the interconnected 
areas. The central point is that the cortico-cortical fi­
bers relate to timing or phase-relationships in separate, 
conically organized systems, rather than serving as conduits 
for the transfer of cognitive packets" (1979, p. 191).

In summary, Brown's model makes two fundamental claims 
about the organization of language in the brain and the con­
sequences of that organization for aphasia: 1) that "no
matter how highly differentiated their endproducts, both 
speech and speech perception differentiate out of the same 
deep organization" (1977, p. 26); and 2) that, with regard
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to formation of aphasic symptoms, at early structural and 
functional levels, where language organization is more dif­
fuse, bilateral lesions are essential for symptom formation. 
At later levels, as brain organization becomes more differ­
entiated functionally and language becomes more and more 
lateralized to the left, symptoms occur with unilateral and 
focal lesions.
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CHAPTER V 
Phonemic Jargonaphasia

The most thorough descriptions of aphasic jargon found 
in the literature refer to semantic jargon (Alajouanine, 
Sabouraud, and DeRibaucourt, 1952; Kinsbourne and Warring­
ton, 1963; Weinstein, Lyerly, Cole and Ozer, 1966; Kriendler, 
Calavuzo and Mihailescu, 1971) or neologistic jargon 
(Alajouanine, Sabouraud and DeRibaucourt, 1952; Green, 1969; 
LeCours and Rouillon, 1976; Buckingham and Kertesz, 1976). 
Although there are occasional anecdotal references to cases 
with totally phonemic jargon (Wepman and Jones, 1964;
LeCours and Rouillon, 1976), descriptions are lacking. 
Presumably, descriptions of phonemic jargonaphasia are ab­
sent from the literature because the disorder is so rare.

Perhaps the earliest case report of jargon consisting 
of uninterpretable phoneme strings, was documented by- 
Jonathan Osborne in 1833. Osborne's patient was a 26 year 
old university scholar who was proficient in French, Ital­
ian and German. The man apparently suffered a stroke which 
left him with speech which "caused him to be treated as a 
foreigner." Osborne characterized his patient's "imperfec­
tion" as a "loss of recollection of the mode of using the 
vocal apparatus so as to pronounce [words]" (p. 158). He 
describes the jargon only by saying that it consisted of a 
variety of syllables. Other symptoms included: 1) excel­
lent comprehension for orcil as well as written language;
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2) good writing; 3) intact ability to perforin arithmetic 
calculations; 4) repetition confined to certain monosyl­
lables, with an inability to repeat sounds corresponding to 
the letters k,q,u,v,w,x, and usually i. When asked to read 
the sentence "It shall be in the power of the College to 
examine or not examine any licentiate, previously to his ad­
mission to a fellowship, as they shall think fit," he pro­
duced the following: "An the be what in the temother of
the trothotodoo to majorum or that emidrate ein einkrastrai 
mestreit to ketra totombreidei to ra fromtreido asthat 
kekritest." Several days later he read the same passage as:
"Be mather be in the kondreit of the compestret to samtreis 
amtreit emtreido am temtreido mestreiterso to his eftreido 
tun bried rederiso of deid daf drit des trest." The patient 
appeared to be aware of his impairment and evidence in the 
case report indicates normal affect. Osborne also reported 
the progress of the patient's recovery. At 6 months follow­
ing the onset of the disturbance, the patient read the 
original test sentence as follows: "It may be in the power
of the college to evhavine or not, ariatin any licentiate 
seviously to his amission to a spolowship, as they shall 
think fit." Finally, after one year, Osborne reports the 
patient to have improved almost totally.

A patient described by Browne (cited in Bateman, 18 90) pro­
duced incessant jargon consisting of sequences such as: "kal- 
luios, tallulios, kaskos, tellulios, karoka, keka," and appeared 
surprised that she was not understood.
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C^nac (1925) described a form of jargon in which he
observed long stretches of unintelligible speech including
only the phonemes of the standard language in phonological-
ly acceptable sequences. He referred to this disturbance

2as glossolalia. The neologistic units in glossolalia were 
observed to bear structural resemblance to one another and 
to other utterances of the patient. A predilection for cer­
tain segments or sequences was also indicated.

Alajouanine (1956) introduced the term undifferentiated 
jargon to designate a form of aphasic jargon he described 
as consisting of meaningless strings of speech sounds not 
clearly segmentable into word-like groupings. As an ex­
ample of this form, he gave the following brief excerpt: 
sanenequ6duacquitescapi. Subsequently, Alajouanine and 
Lhermitte (1964) emphasized other clinical aspects of this 
disorder (in this paper referred to as jargon with apraxia 
of mouth or face), including the tendency to stereotypy 
and perseveration, oral apraxia and the involvement of 
repetition and reading aloud. Oral and written comprehen­
sion were said to be preserved.

The study of KS presented here is perhaps the first 
thorough investigation of a form of jargon consisting en-

2More recently, Cenac1s term glossolalia has been revived 
by LeCours and colleagues to refer to a variety of phonemi- 
cally deviant forms of jargon including that of aphasics, 
schizophrenics and persons said to be in charismatic states. 
The use of a single term to refer to phenomena of such di­
verse origins is presumably intended to capture a structur­
al similarity among them.
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tirely of semantically vacuous phoneme strings. This pa­
tient differs from those described by Osborne and Alajoua­
nine in that he demonstrates severe deficits in oral and 
written comprehension and shows no evidence of oral apraxia. 
The jargon to be described here is characterized by dis­
tinct articulation of a diversity of phones corresponding
to the phonemes of the patient's standard language, i.e.,

3English and German. The term phonemic jargon is preferred 
over the term undifferentiated jargon since phonemes are 
indeed differentiated in the jargon. The term glossolalia 
was judged inappropriate insofar as its use has not been 
restricted to aphasic jargon.
Linguistic Analysis of Phonemic Jargon

Phonemic jargonaphasia presents a situation in which 
the meaning-bearing function of speech sounds has been lost. 
This form of jargonaphasia therefore, provides the oppor­
tunity to study the sound structure which emerges from a 
linguistic network in which there is no systematic corres­
pondence between sounds and meanings. This sound struc­
ture may reveal properties at the foundation of the phonemic 
level of the speech production system for intact expressive 
language, which are obscured under normal conditions by the 
demand to achieve meaningfulness.
3Note that the term phonemic jargon has been used by the 
French school in referring to cases of phonemic (conduction) 
aphasia. However, this term is inappropriate since the pho­
nemic paraphasias wnich mark the speech of a phonemic (con­
duction) aphasic usually do not render his speech uninter- 
pretabie, and the speech should therefore not be considered 
jargon.
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Phonological investigations of aphasia have adopted 
from linguistic theory a descriptive framework in which the 
phonological aspect of language is represented at two lev­
els of organization: a phonemic level at which the phono­
logical representation of the language act is encoded and 
the phonetic level, at which the motor plans for the execu­
tion of the language act are organized. Phonological dis­
turbances have been attributed to level-specific deficits.

Speech characterized by distorted articulation or 
sounds which are not part of the inventory of the native 
language are assumed to reflect disorder at the phonetic 
level. Disorders at this level of linguistic organization 
may, however, be attributed to a difficulty in the execu­
tion of motor movements themselves stemming from disruption 
at some stage in the linguistic process after the message 
has been encoded for transmission to the speech muscula­
ture, e.g., dysarthria, syndrome of phonetic disintegration. 
Verbal apraxia and apraxia for speech are terms used to 
suggest dysfunction in motor planning for speech.

Phonetic level disturbances with obvious motoric ori­
gins will be distinguished from symptoms of an aphasia.
The distinction between aphasia and apraxia is less straight­
forward. Still, although the distinction is not an easy 
one, perhaps not even an instructive one to make, aphasia 
is regarded as a disturbance of the psychological opera­
tions in language formulation and not as a dysfunction in 
basic perception and movement. While the latter may have



-  66 -

consequences for language behavior and indeed cooccur with 
the aphasia, they are not disturbances of language per se.

Phonetic level difficulty in the evocation of phonetic 
units is distinguished from disturbance at the phonemic 
level where the ascription of linguistic significance to 
those units is effected. At the phonemic level, disorder 
is characterized by normal articulation of sounds from the 
phonemic inventory of the language but which may be incor­
rectly chosen in a particular context or incorrectly se­
quenced in that utterance. In the present case study, 
phonemic jargon is assumed to reflect a dysfunction not in 
the ability to evoke phonetic units but rather in the abil­
ity to evoke those units with reference to their phonemic 
significance in a linguistic message.

This study addresses the following questions:
1. given a dissociation between sound and meaning, 

what will be the phonological properties of speech?
2. will those properties be fixed or will they change 

depending upon whethe:r the aphasic is engaged in
a dialogue, producing a lengthy uninterrupted flow 
of jargon, or reading from written, text?

3. will longitudinal observations provide evidence 
of recovery toward meaningful speech?
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Case Report
Ks is a 74 year old male carpenter who suffered a 

cerebro-vascular accident (CVA) resulting in aphasia, in 
September of 1976. The patient was born in Germany and lived 
there until he was 20 years old. He spoke a Bavarian di­
alect at home and standard German in school. At age 20 he 
moved to Argentina, where, over a period of several years, 
he learned to speak Spanish. He then came to the United 
States where he has been living for more than 5 0 years.
His command of English is said to have been excellent, 
though he spoke with a heavy German accent.

At the time of his stroke, KS showed mild left-sided 
weakness and EEG slowing over the left temporal lobe. He 
was subsequently evaluated by a neurologist at two months 
post stroke, at which time he was found to be neurological- 
ly normal except for the aphasia. A CT Scan obtained in 
March 1977, demonstrated two discrete lesions (Figure 1). 
One lesion, which appears as two in the section shown in 
Figure 1, involves the left temporo-parietal region; the 
other involves the temporo-parietal region of the right 
hemisphere. Mild ventricular dilation was noted. After 
reviewing the CT Scan findings, an effort was made to ob­
tain information on a prior CVA, since it was considered 
unlikely that both lesions were incurred simultaneously. 
However, no such history could be obtained. Evidently, 
this was his first known hospitalization.

KS appears to be right-handed as judged from the
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preferential use of that hand and dexterity in writing.
On examination he was alert and very cooperative. Indeed, 
he was eager to participate in testing. He obeyed normal 
speaker-listener conventions, responding when addressed, 
and remaining quiet and attentive when he observed others 
speaking.

Conversational speech was, on the whole, clearly ar­
ticulated, consisting of fluent, voluble jargon produced 
with an apparent logorrhea. He did not appear to be aware 
that his utterances were jargon, but from time to time evi­
denced frustration, suggesting that he was aware of a fail­
ure to communicate. Active gesture was observed both as an 
accompaniment to speech and as a substitution for speech. 
Prosody and intonation were quite normal.

Comprehension was severely impaired, initially sug­
gesting cortical deafness. It was difficult to distract 
him with loud noise, or by calling his name from out of 
sight. Occasionally he followed simple whole-body commands 
such as "stand up," even when the command was whispered 
from behind him. There was no response to other body, limb 
or facial commands, though the examiner noted a difference 
in KS's response depending upon whether he was addressed in 
the form of a statement, a command or a question. Jargon 
spoken by the examiner was rejected. At times, KS's jargon 
would incorporate segments from words spoken by the examiner. 
He was unable to point to objects named, either when the 
object was placed before him or when it was somewhere in the



-  69 -

room. However, if the object was given-a functional con­
text, by means of a pantomimed demonstration of its use, 
he was sometimes able to point to the target object cor­
rectly.

Over several months, comprehension improved to the 
point where he was able to indicate many single objects 
named aloud, and even to answer "yes" and "no" to very 
simple questions. It was apparent that KS's performance on 
a task was more likely tô  be successful once a behavioral 
or psychological set for that particular task had been es­
tablished.

Audiometric testing indicated a mild hearing loss with 
normal pure tone thresholds.

KS demonstrated no repetition upon request, although, 
as mentioned above, words or portions of words produced by 
the examiner were occasionally detected in his jargon out­
put.

Naming was jargonized and only rarely could the target 
word be discerned in his utterance. There was considerable 
augmentation with the response including many more syllables 
than the target in fact included. Perseveration was noted.

Reading comprehension was possible to a limited ex­
tent. Though unable to follow simple written commands, he 
was able to match many written words with correct objects 
or line drawings of those objects. Performance on this 
task was better in English than in German. When the writ­
ten words ENGLISH, GERMAN, FRENCH were displayed before him,
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and he was asked to match a written or spoken word to the 
word indicating the language in which the item was pre­
sented, he was unable to do so. Over a period of several 
weeks, he was able to complete simple written phrases with 
a word selected from a choice card, where the choice in­
cluded nouns, verbs and functors. Semantic category infor­
mation appeared to be intact. When shown the word "tool," 
he pointed to a picture of a hammer, pliers, etc.; in re­
sponse to the word "fruit" he pointed to an apple, banana, 
etc.

Writing was poor and jargonized for spontaneous pro­
ductions, but copying was excellent. He showed an ability 
to transliterate, correctly matching words written in block 
letters with the same words written in script. In addition, 
he could write numbers from 1-10. In contrast to the ap­
parent lack of awareness for the content of his speech, he 
was often frustrated by the difficulty in written expres­
sion, suggesting an intact regulatory mechanism function­
ing through either some form of visual or kinesthetic feed­
back.

Limb praxis was difficult to evaluate. Some actions 
were carried out to imitation, such as eye closure, lifting 
the hand and standing up. He was able to match body parts 
from the examiner to himself, but finger identification on 
a matching test was poor.

Drawing ability was fairly good. Little perseveration 
was observed in action and drawing, with such behavior more
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apparent in writing. There was no evidence of neglect.
Line bisection was normal.

Simple written calculations could not be performed.
Method of Investigation
Tape recorded sessions with the patient over a period 

ranging from 4 to 30 months after onset of aphasia were 
phonetically transcribed (see Table 1). Based on these 
transcriptions, the phonetic content of conversational jar­
gon and reading was analyzed. Conversational samples at 5 
and 8 months post are from conversations between the pa­
tient and a speech therapist during therapy sessions at 
Goldwater Memorial Hospital. A conversational sample at 
30 months post is from a dialogue between the patient and 
this investigator which took place in the patient's apart­
ment. Reading was sampled at the single word level and in 
short passages of English and German prose. The English 
passage is the story of The Hare and the Tortoise, taken 
from Luria's aphasia battery; the German, is the introduc­
tion to Carnap's Logische Syntaxe. The English and German 
passages were read both at 4 and at 30 months post onset of 
aphasia. The period from 4-8 months after onset will be 
referred to as Time 1; 30 months after onset will be re­
ferred to as Time 2. A second English text, an adapted 
excerpt from Chomsky's Reflections on Language, was in­
cluded at Time 2.

As there are no identifiable targets in KS's jargon, 
the descriptive framework judged to be most appropriate was
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Table lb 
KS's Vowel Inventory
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an analysis in terms of the relative frequency distribution 
of the phonetic content of the jargon and in terms of the 
sequential properties of pairs of phonemes. Although any 
unit of analysis larger than the phoneme will be arbitrary, 
such a unit has been defined in order to permit determina­
tion of properties of the frequency distribution for par­
ticular positions within an articulatory sequence. These 
units are defined over sequences of phones Occuring between 
subjectively determined pauses. The criterion used for 
marking boundaries between such units was lengthened pause 
duration and/or lengthened voicing or aspiration in voiced 
and voiceless stop consonants, respectively. These units 
are in no way intended to suggest a relation to actual tar­
get words, which may or may not exist for KS in some sense. 
Rather, they are intended to suggest a relation to segments 
which may be regarded as single units of production at some 
level in the organization of articulation.

Samples of conversational jargon and of jargon pro­
duced in reading the English and German passages described 
above, were compared with one another and with various nor­
mative data. The frequency distributions of consonants and 
vowels were analyzed separately. The glides /h/, /y/ and 
/w/ were treated as consonants. Two consonants which are 
non-phonemic in both German and English were included in 
the analyses. Glottal stops were noted out of interest in 
the use of glottal articulation; the uvular /R/ is distin­
guished from the alveo-palatal /r/ in view of the important
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role of place features in characterizing the jargon.
Normative data were obtained from several sources.

The English language norms were taken from Roberts (1965) 
and Denes (.1963) ; German norms were taken from Kucera and 
Monroe (.1968) . Data were also collected from a normal 70 
year old native German speaker whose language history is 
similar to that of KS in several respects: both speakers
grew up in the Bavarian region of Germany; both have been 
living in the United States for at least 40 years; and, 
for both speakers, the pronunciation of English is known to 
be (or to have been, in KS's case) marked by a heavy German 
accent. These similarities were believed to justify the 
decision to base predicted phoneme frequency distributions 
for KS on the distributional properties of this normal 
speaker's phoneme inventory in the various contexts.

Presentation of Data
The data are presented in two parts. Part I describes 

properties of a sample containing the longest uninterrupted 
episodes of spontaneous jargon. This sample, referred 
to as the monologue sample is then contrasted with a 
sample of jargon extracted from a dialogue between the 
patient and a normal speaker. Part II presents data on 
reading jargon. This is followed by a comparison of jar­
gon produced in the reading mode with jargon produced 
spontaneously in conversation.
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Spontaneous Jargon. While KS will be shown to produce 
virtually every phoneme of standard English and German, it 
will become equally apparent that the frequency distribu­
tion of those phonemes in his jargon is not exactly proportional to 
the pattern found in normal speakers. Indeed, in the case 
of the monologue sample, the distribution departs quite 
dramatically from normal.

Figures 2 and 3 illustrate the relationship between 
the- consonant distribution in the monologue sample and the 
typical distributions in normal English and German. KS pro­
duces [m] and [ b] with markedly greater frequency than nor­
mal. [r], [s], [f] and [ p ] are also found in 
higher proportions in his jargon. Note, furthermore, that 
[ S 1/ [y ]/ [b] , and [k] occur in much lower proportions 
while [t], [d] and [n] fall somewhat below the normal 
proportions.

With regard to vowels (Figures 4 and 5) , [ i ], [a] and [e] 
are most frequent in the monologue sample. Moreover, the 
diphthong [ai] is the most common vowel sequence. The 
graph in Figure 5 must be interpreted with caution. The 
vowel [e] appears there to be very common in KS's jargon.
But note that because the data source for German norms in­
cludes [a] as an allophone of [ e ], it was necessary that 
the [ e ] in this graph represent a category which collapses 
[ e ] and [9,] for KS as well. In relation to both English 
and German [ i ] occurs in the jargon with a higher than nor­
mal frequency. The relative frequency of [ a ] is consistent
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English. In addition, the frequencies of [ o] and [d] ex­
ceed the English norms; the frequencies of [e] 
and [ ae] are lower than English norms.

The pattern of phoneme distribution in the monologue 
sample is observed in a second spontaneous jargon sample as 
well. Figure 6 displays the relation between the monologue 
sample and jargon produced in the context of a dialogue with 
a normal speaker. The distributions are nearly iden­
tical. In both cases a preference for [r ] [ s] and 
[b] is observed. Of the more frequent English 

and German consonants, glides [y,w,h] and velars [k,g] are 
noticeably rare in this jargon sample as well as in the 
monologue sample. The vowel distributions in these samples 
are given in Figure 7. In both monologue and dialogue jar­
gon there is a preference for [ i] and [al.

The Monologue Sample. It was pointed out in the 
case report that KS was often observed to include in his 
jargon, sequences of sounds resembling words spoken to 
him by his examiners. Presumably, the monologue sample, 
representing the longest uninterrupted samples of jargon 
is least likely to have incorporated repetitions of 
speech addressed to him or in general, to have been in­
fluenced by linguistic stimuli in his environment. It 
was, therefore, predicted that this sample would differ 
significantly from other samples of jargon, in which 
linguistic context was immediately present. Recall that
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all samples of jargon except the monologue sample, were 
produced either in conversation with a normal speaker or 
in response to written words.

The monologue sample was found to be sig­
nificantly correlated with all other samples of KS?s 
speech on a Spearman Rank Order Correlation Test. Still 
the monologue sample is the only sample of KS's jargon 
found to deviate from a normal English consonant distri­
bution to a significantly greater extent than did the 
sample from the normal control speaker on a test of the 
Significance of the difference between rank order cor­
relation coefficients (z = 2.158). This result taken 
together with the fact that the monologue sample is the 
only sample to have been produced in the absence of an 
immediate linguistic context, may suggest that the dis­
tinct quality of this sample is attributable to the ab­
sence of such context and that it is the monologue sample 
which reveals properties intrinsic to the jargon. What 
then are these properties, and is there evidence of them 
in other jargon samples?

Articulatory parameters. Characterizing the 
monologue sample in terms of articulatory parameters, 
we find the most common place of articulation for con­
sonants to be labial (relative frequency = 45.20%). 
Velars occur least often with a frequency of 1.9%. 
Dental/alveolar consonants account for 35,04% of the 
consonants, alveo-palatals, 15.07%, uvulars 1.56% and
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other 1.23%. The most common stop is 
labial; the most common fricative is dental/al­
veolar. Nasals occur more often in the labial place 
of articulation than in the dental.

With respect to voicing features, labials are 
more commonly voiced and labiodentals, voiceless. 
Dental/alveolar consonants tend to be voiceless.
Among the relatively few velars, there is a prefer­
ence for the voiced member.

In standard English, dental/alveolars, occurring 
with a relative frequency of 63.58% by far outnumber 
labials (22.11%) and velars (14.31%). The reduced 
frequency of dental/alveolars in KS may reflect the 
fact that in English, the dental/alveolar class in­
cludes the liquid /r/, while for KS that phoneme is 
an alveo-palatal or less frequently uvular. As in 
KS, the stop manner is most common among labials. In 
contrast to KS, who prefers labial nasals, the dental/ 
alveolar nasal is more common in normal English. The 
predominance of voiced over voiceless labial phonemes 
is not characteristic of normal English, while the 
predominance of voiceless over voiced dental/alveolars 
is. It is typical of speakers of southern German di­
alects to produce all stops and fricatives as voice­
less (Moulton, 1967).

In the articulation of vowels, the position of 
the tongue in the oral cavity vari.es along two dimen-
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sions: front to back and high to low. In terms of
the front to back dimension, front vowels [i, u, e,
<f> , e, ae] occuring with a relative frequency of 
42.96% are preferred over central vowels [i,a] which 
account for 17.31% and back vowels [u, a , a, u, o,o] 
with a relative frequency of 39.72%. From the point 
of view of tongue height, high vowels [i, u, i ,u , u] 
produced with a relative frequency of 36.36% are less 
frequent than mid vowels [e, e, 6 , s, a , o ,o ] with 
a frequency of 43.85%, but are preferred over low 
vowels [ae, a] at 19.80%. On a two-dimensional plane, 
the most common vowels are the high front [i] at 24.91%, 
the low [a] at 19.43%.

In normal English front vowels are most frequent 
at 43.11%, followed by central vowels at 32.73% and 
back vowels at 24.15%.

Consonant clusters. The frequency distribution 
of consonant combinations was analyzed for each of 
three positions within the word-like units of KS's 
jargon: unit-initial, intervocalic and unit-final.
For each position, different combinations were found 
to predominate. Recall that the unit ever which a 
position is defined is a sequence bounded by an in­
crease in relative pause duration.

The most frequent initial clusters are: [br]
(36%; 9 occurrences), [ vw] (20%; 5), and [ pr] (12%; 3). 
In normal English, only [ pr] is relatively frequent
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in this position. Among intervocalic clusters, [br] 
is by far the most frequent (13%) with [ts] next most 
frequent (8%) . The four most common final clusters 
are: [ts] (46%; 25), [ps] (11%; 6), [ns] (11%; 6)
and [sc] (9%; 5). Of 3-consonant clusters, [sts] is 
most frequent.

Thus, across positions, the most common conso­
nant combinations in KS's monologue jargon sample are 
[br] and [ts]. [br] accounts for 13% of the 2-conso­
nant clusters and 11% of the total. Among 2-consonant 
clusters in normal English, br occurs with a rela­
tive frequency of .44% and ts with a relative fre­
quency of .67%. Of the total inventory of consonant 
clusters in normal English, .37% are [br] and .56% 
are [ts]. Thus we may conclude that KS's monologue 
jargon reflects a more skewed distribution of con­
sonant clusters than is found in normal English, 
where the most common cluster, [nt], is only 5.33% 
of all clusters across positions v/ithin a word.

Summary. Of all jargon samples analyzed in 
the present study, the longest episode of jar­
gon referred to as the monologue sample, shows 
the most extreme departure from the normal phoneme 
frequency distribution for English and German con­
sonants. This sample is characterized by a marked 
preference for [r] , [s]’, [ml and tb], in that order. 
In the case of vowels, the high proportions of til
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and [ a] are not incompatible with the general pat­
tern of the distribution of normal English and 
German, Yet, the diminished frequency of C9 1 and 
the absence of the characteristically English I ael 
suggests a German vowel system.

In terms of phonemic features, it appears that 
the most frequently produced phonemes in this 
sample, for stop consonants and vowels, are 
those articulated' in the front of the oral Cavity, 
with phoneme frequencies decreasing as articula­
tion moves toward the back. Thus, labials [m, b, 
p] tend to be more common then dental/alveolars 
[ t, n, d], and dental/alveolars more common than 
velars [ k, g]. With respect to vowels, front 
vowels [i, u, e, , e, ae] are more common than 
central vowels [i, s] and back [u, a, a, u, o, o].

Across initial, intervocal and final positions 
defined over an inter-pausal sequence, the most 
common consonant combinations are [ brl and C tsl .
Due to the very high frequency of these combina­
tions, the jargon reflects a more skewed consonant 
cluster distribution than is found in normal En­
glish.

Reading Jargon. Having identified the differences 

between the phoneme frequency distribution for jargon pro­
duced spontaneously and the distribution found in nor­
mals, it is of interest to determine whether the distribu-
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tion in the jargon is a fixed property of jargon production 
in KS, or whether the distribution can be manipulated by 
asking the patient to read written words.

Single-word Reading. Individual English words, 
letters and numbers printed on 8" x 10" index cards, 
were presented to the patient one at a time. The tar­
get items are given in order of presentation in Appendix 
3a- Phonemically transcribed responses to each stimulus 
card are displayed in Appendix 3b, where target words 
and letters are listed alphabetically and target numbers 
appear in an ordered list. The column labeled "Refer­
ence Number of Related Items" indicates numbers of those 
items listed in Appendix 3a by order of presentation, 
which are phonologically or morphologically related to 
the target word on a given trial. This cross-index 
demonstrates the lack of correspondence found between 
responses to, e.g., minimally contrastive pairs of words, 
in terms of both number of syllables and identity of 
phonemes.

It seems reasonable to assume that if KS's jargon 
responses can be shown to be phonemically related to 
target items, such relationships will be most convin­
cingly demonstrated by cases in which it is clear that 
the appearance of a phone in a jargon response cannot 
be attributed to the high probability of occurrence of 
that phone in the jargon generally. Given the low fre­
quency of occurrence of velar consonants in KS's jargon
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across samples in this investigation, we shall consider 
the distribution of velar consonants in KS's responses 
to target words as representative of the degree to which 
the jargon response is phonemically related to the tar­
get.

The proportion of instances in which KS's response 
to a velar-initial target word includes a velar conso­
nant in some position in his utterance, is .304 (7 out 
of 23 occurrences). When the target word includes a 
velar in any position, the proportion of instances in 
which KS's response includes a velar is .286 (20/70).
On the other hand, in target words which do not in 
fact include a velar consonant, KS produces a.velar with 
a relative frequency equal to .277 (18/66). Thus, the 
likelihood of producing a velar consonant in response to 
a given target word appears to be independent of the 
presence or absence of a velar consonant in that target. 
As a result, one can argue that there is no systematic 
correspondence between the presence of a given phone in 
a target and the presence of that phone in KS's response 
to that target.

Upon each presentation, the patient took the stimu­
lus card in his hand and, often using his index finger 
to guide him across the card, uttered a lengthy sequence 
of sounds, regardless of the syllabic length of the tar­
get, Following each response, the patient would pause, 
hand the investigator the card he had just read and reach
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for the next stimulus card. Thus while the structure of 
the patient's verbal response was manifestly independent 
of the actual target, his behavior indicated that he be­
lieved himself to be completing the task appropriately.

One particular characteristic of his responses is 
noteworthy. Frequently, after producing a sequence of 
syllables at a normal intensity level, the patient's 
voice began to trail off into a faint whisper, indicat­
ing a failure to regulate, in this case, to "turn off," 
his vocal machinery, as suggested by the notion of pres­
sured speech often associated with jargon production.

In view of the lack of correspondence between 
stimulus and response, one might wonder whether the pa­
tient's behavior was in fact stimulus bound, or whether 
it was entirely independent of the particular stimulus.
A halting verbal response to the target letter 'Q' as 
well as a non-verbal response which did not conform to 
the stereotypic pattern of behavior characterizing the 
preceding and subsequent responses, suggested that the 
stimulus items might be presenting different levels of 
difficulty for the patient. In addition,
KS was able to correctly point to
the referent of a word on a stimulus card, e.g., CHIN, 
BED, indicating that the semantic structure underlying 
these written words was available to him. These obser­
vations motivated the construction of a second reading 
task. For it was not clear whether KS would have re-
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sponded in his typical fashion to a graphemic sequence 
which had no semantic content.

This second task was designed to investigate the 
extent to which KS's responses to words were stimulus 
bound. In essence, this task was a lexical decision 
task. The target items to be read included English 
words, German words, Hebrew words, representing a lan­
guage presumably unfamiliar to him, and pronounceable 
nonsense words. Items presented in this task are listed 
in Appendix 3 c.

KS responded to the English and German words in the 
stereotypic pattern of behavior described above. He in­
dicated rejection of the Hebrew and nonsense words by 
spending much time examining the cards with a puzzled ex­
pression on his face, as opposed to responding immediate­
ly as he did for English and German words. Moreover, in 
response to these non-words, he tended to shake his head, 
turn his palms upward in resignation and on several 
occasions uttered "no.” This behavior suggests that KS 
can recognize the difference between a word and a non­
word, and thus that the jargon he produced in response 
to a target item is indeed to some extent determined by 
the lexical properties of the target item.

Connected-Prose Reading. The stereotypic quality 
of KS's jargon is obvious in the consistency between the 
distribution of phones in his spontaneous speech and the 
distribution of phenes in reading written text. Indeed,
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no apparent relation was found between the single words 
presented to KS in the single-word reading task and his 
responses to those target words. Yet, there is evidence 
in the overall pattern of jargon elicited in response to 
short texts of connected prose, to suggest an element of 
context-dependence in jargon production. In particular, 
the striking similarity between samples of jargon pro­
duced in reading the same passage twice, suggest that 
the phoneme distribution in his jargon is not fixed, but 
rather may be responsive to the actual content of the 
text being read.

The practically diagonal difference curve in Figure 8 
suggests that KS's jargon may be to some extent text-spe­
cific. This curve shows the difference between consonants 
in two jargon readings of the same text on the same day.
The near identity of phoneme distributions contrasts with 
the greater difference between readings of the different 
texts on the same day (Figure 9).

Figures 10 and 11 illustrate this difference for 
vowels. While vowel distributions, in fact, tend to be 
quite consistent across texts, the difference between read­
ings of the same text is still smaller especially with re­
spect to the relative frequency of [ i].

To precisely what extent does the specific phonemic 
content of a text impose constraints upon the content of 
his jargon? Figures 12 and 13 plot the jargon produced
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in the reading of English and German passages against 
readings of those same passages by the control speaker.
KS' s jargon differs from the expected curve as a result 
of the higher proportion of those consonants typically 
preferred in his jargon across all samples. Similarly, 
those consonants which tend to occur rarely in all 
samples, account for the negative deviation from the ex­
pected.

For vowels, the only major difference between KS and 
the control for readings in both languages (Figures 14 
and 15) is a lower proportion of [a]. In the English 
reading, KS produces higher than expected proportions of 
[i]/ [ e ] and [ a ], and lower than expected proportions of 
[a ] as well as [a] . In reading German, KS's vowels are 
more consistent with the control distribution perhaps 
only in appearance, since the distribution of vowels 
produced by the control is similar to the monologue 
sample.

We may conclude from this comparison with the con­
trol reader that the identity between the respective 
phonemic contents of the two readings of the same text 
does not stem from specific phonemic constraints within 
the text. On the contrary, these graphs illustrate the 
extent to which it is the stereotypic pattern alone 
which predetermines the quality and content of his jar­
gon reading.

Ir. order to determine more conclusively whetner
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specific phonemic content plays a role in constraining 
KS's jargon production, he was asked to read an English 
passage edited to include only one instance of the con­
sonant [b], which had earlier been found to predominate 
in the jargon. The jargon reading, however, included 
no fewer [b]'s than were produced in reading an un­
weighted passage in which eleven Cbl's were actually 
present.

There appears then to be no evidence that the text 
imposed specific phonemic constraints. There is, how­
ever, evidence of a reading mode in jargon production. 
Let us reconsider Figures 9, 12, 13. As we have seen, 
the reading jargon reflects reduced proportions of con­
sonants Cm] and Co] which were preferred in the spontan­
eously produced monologue jargon, and increased propor­
tions of consonants common in normal English, namely [t] 
and [d]. In these respects, the reading jargon differs 
less from normal English than does the monologue jargon. 
In other words, in the presence of a text, KS's jargon 
patterns more closely with a normal English phoneme dis­
tribution. Figure 16 shows the difference between the 
normal control speaker's conversational speech and KS's 
jargon produced in dialogue. Figure 17 compares the 
control's conversational speech and KS's monologue 
jargon. ' . '
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The vowel content of the conversational jargon is 
represented in Figure 18, where it is compared with 
vowels in the control's spontaneous speech. Major de­
partures from the expected distribution consist in much 
higher proportions of [a land [o] , and lower proportions 
of [ i ] and [ a ] .

Possible evidence of conversational constraints 
is presented in Figure 19. Here two samples of jargon 
produced in the context of dialogues with normal speakers 
(and obtained 2 years apart) are shown to be more similar 
to each other in phoneme distribution than either one is 
to the monologue sample (see Figures 2 0 and 6). The 
fact that the jargon produced in dialogue with a normal 
speaker has a less deviant phoneme distribution suggests 
either specific but not consistent influence of the 
auditory linguistic context of the conversation, or non­
specific psychological effects induced by the conversa­
tional situation, e.g., the requirement that participants 
in a dialogue attend to one another.

Summary. Reading jargon does not appear to 
reflect specific phonemic content in a written 
text. Rather, the jargon seems to be predeter­
mined by a stereotypic pattern of production.
There are, however, indications that jargon pro­
duction is sensitive to the presence of normal 
language context. Visually, a written text pro-
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vides constraints on reading jargon; auditorily, 
the normal speech of a partner in conversation may 
constrain spontaneous jargon.

Properties Common to Spontaneous and Reading Jargon.
The phoneme distributions for jargon produced in reading 
passages of connected prose, are displayed in Figure 9.
The preference for [r 1 and Csl, as well as the paucity of 
[y], [w], [h], [k], [8] and [g] are compatible with the 
pattern observed in spontaneous jargon.

The vowel distributions in these samples are given in 
Figure 11. The reading samples are consistent with the 
monologue jargon only in their high proportions of [a] but 
do not show consistently high proportions of [i ]. In fact, 
reading jargon demonstrates a strong preference for [ e].

Figures 9 and 11 in effect summarize the findings with 
regard to internal consistency of KS's jargon. Figure 9 in­
dicates that all jargon samples are consistent with the mono­
logue sample in terms of relative proportions between conso­
nants. Of the most common consonants, only [r and I s ]  are 
consistently highest in frequency.

^An alveo-palatal [r ] and a uvular [r ] are found to be in 
almost complementary distribution across reading and spon­
taneous speech: the uvular is most common in samples of
reading and the alveo-palatal, in spontaneous speech.
These phonetic variants are theoretically in free variation 
in standard German although native speakers tend to produce 
the uvular variant almost exclusively (Moulton, 1962).
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The high correlation among jargon samples is indicated 
by the high levels of significance found for consonants on 
Spearman Rank Order Correlation Tests. The internal con­
sistency of the jargon is furthermore confirmed by the 
fact that while the difference between the values of cor­
relation coefficients for samples from the normal control 
approaches significance (t = 1.896), the difference between 
correlation coefficient values for samples from KS is quite 
minimal (t = .294).

Figure 11 illustrates the most salient property of 
KS's vowel distribution, which is the sustained and pro­
nounced preference for [ a] . The higher consistency within 
reading and within spontaneous speech than across the two 
modes is striking.

Summary. For consonants, all samples of KS's 
jargon indicate consistently high proportions of 
[ r] and [ s] and consistently low proportions of 
[ y] r [ w] , [ h] , [ k] , [ 5 ] and [ g] . In terms of
vowels, [ a ] is found to predominate in all samples,
while there is a consistently low frequency of 
occurrence for the rounded front vowels [ u, 6 ], 
the central vowels [i, a], and the low front [ae]. 
in all samples the diphthong [ai] is the most com­
mon vowel combination.
Consonants:Vowel Ratio. The proportion of conso­

nants to vowels in the jargon tends to be compatible with
a normal German distribution. In German, consonants out-
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number vowels by about 1.6:1 (61%:39%); in English, the 
ratio is about 1.8:1 (64%:36%). In all jargon sampled 
there is a slight shift away from the skew which favors 
consonants in the normal ratios. The shift is most ex­
treme in the monologue jargon, which consists of 1.1 
consonants to every vowel (53%:47%).

Sequential Properties of Jargon. Both in conversation 
and in reading, KS produces fluent and clearly articulated 
jargon. A distinct reading style is characterized by very 
deliberate pronunciation and great concentration on per­
formance often reinforced by the use of his index finger to 
guide him through the text. The deliberate quality is ex­
pressed in his tendency to release stop consonants and as­
pirate those that are voiceless. This tendency suggests 
the standard German practice of nearly always releasing and 
aspirating final stops. In fact, the authoritative grammar 
of German pronunciation, Siebs, prescribes strong aspira­
tion for initial and medial positions as well.

The rhythmic pattern of his reading is often iambic, 
e.g., opay1 edis1 bedens*. His intonation, defined over 
interpausal units, is characterized by a flat contour which 
falls prepausally. These properties of his reading speech 
are in striking contrast to his conversational speech in 
which rhythmic structure is more variable and intonation 
fluctuates, often producing a sing-song quality. Note that 
a similar contrast between reading and conversational speech 
is found in normal speakers.
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A greater than normal flow of speech is characteris­
tic of his jargon in general. In conversation this is 
simply an impression, but the impression is confirmed by 
studies of jargon reading, where he is found to produce ap­
proximately twice the number of syllables (measured in CVC 
units) produced by the control reading the same texts.

The ratio of single consonants to consonant clusters 
is 1.95 for conversational jargon and 1.83 for reading jar­
gon. A normal English speaker typically produces 2.59 sin­
gle consonants for every consonant cluster.

Transitional properties of diphone sequences were 
determined for the dialogue sample at Time 1 and the En­
glish reading sample at Time la. Vowel clusters and con­
sonant clusters, as well as consonant-vowel clusters (CV) 
and vowel-consonant clusters (VC) were included in the 
analysis. Vowel and consonant clusters were analyzed in 
terms of place of articulation; consonant clusters were 
also analyzed in terms of manner of articulation and 
voicing features. Appendix 5 contains matrices which 
present the data on phone pairs in terms of these fea­
tures. In each matrix, the property in question for 
the first member of a pair is given in the rows; the 
property for the second member is given in the columns.
Each box contains the actual frequencies of oc­
currence of diphone sequences in
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these samples. The ff's in effect indicate' pause boundaries 
between units of jargon production. The box in a matrix 
corresponding to 0 followed by 0 indicates a relatively 
long pause between units.

Let us consider first the properties of the Dialogue 
Time 1 sample as represented in these matrices. The data 
suggest that units of production are most often initiated 
by a consonant and end on a consonant, with initial and final 
consonants most often central. Among stops and fricatives, 
voiced stops occur initially, voiceless fricatives occur finally. 
P.or those units which are initiated or terminated on a 
vowel, that vowel is most likely to be a back vowel.

With respect to vowel clusters, it appears that most 
common vowel sequences are low back vowels followed by 
high front vowels. When high or mid, front or back vowels 
appear as the first member of a sequence, they are followed 
most often by mid central vowels. In consonant clusters, 
the most common transition for any place of articulation 
seems to be into a central consonant, a sequence of two cen­
tral consonants being most common. In terms of manner, 
stops are most commonly followed by fricatives and liquids. 
Affricate sequences constitute the only instances in which 
manner remains unchanged across a sequence of two phones.
For the most part, the voicing property of the first con­
sonant is maintained across the sequence except in the case 
of voiced fricatives, which are followed by voiceless stops.
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Regarding CV sequences, place of articulation tends to 
move backward, with most pairs consisting of central con­
sonants followed by back vowels. In VC sequences, the most 
common transition is from a back vowel into a central con­
sonant.

Turning to the reading jargon, one finds that, as in the 
dialogue sample both the initial and final phones in a unit of 
production are consonants and furthermore, central consonants. 
Among stops and fricatives in initial position, one observes 

voiced stops or voiceless fricatives and in final position 
voiceless fricatives. In those cases in which a vowel 

initiates a unit of production, the place feature of that 
vowel is back. Final vowels tend to be either front or 
centrally articulated.

Sequences of two vowels most often consist of a low 
back vowel followed by a high front vowel. For consonant 
clusters as well, the two types of jargon samples are simi­
lar insofar as all consonants tend to be followed by a cen­
tral consonant, the most common cluster being a central 
consonant followed by a central consonant. In terms of 
manner of articulation of consonant sequences, it is most 
often the case that consonant sequences consist of a stop 
followed by a fricative. In general the voicing fea-
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ture remains constant across the members of the pair.
Thus, the most common consonant sequence is a voiceless 
stop followed by a voiceless fricative.

CV sequences most often consist of central consonants 
followed by front vowels. In the typical VC sequence, a 
front vowel is followed by a central consonant. In general, 
for all three places of articulation of the vowel, the con­
sonant is central.

A sequential pattern found to recur in spontaneous jar­
gon samples takes the form

/b (r) V (DENTAL C) s/z
where V is a vowel, C is a consonant and parentheses indi­
cate that the phones which they surround are optional.
Forms which appear to be variations of this pattern may be 
accounted for as resulting from processes of epenthesis, 
metathesis or diphthongization operating on the above string. 
Thus the addition of an epenthetic [a] separating the [br] 
cluster in the basic form will yield the observed unit of 
production [baras]. Metathesis in the /...rV.../ portion 
of the string will produce the observed sequence [berz]. 
Finally, diphthongization will derive forms with diphthongs 
in the vowel nucleus, such as [bies].

Most of the stereotyped sequences occur in the mono­
logue sample, of those found in the dialogue sample, most 
occur as a variant of this stereotyped form. One might, 
therefore, argue that the sequential properties of the
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monologue sample are more constrained than those of the di­
alogue sample. For, the appearance of these variants in 
the dialogue sample may indicate that the jargon produced 
in this sample manifests a less rigidly structured sequence 
and that whatever mechanism was operating in the production 
of the monologue jargon to induce a highly stereotyped out­
put, is weaker or less effective in the dialogue jargon.

Regarding the difference between these spontaneous 
samples in terms of sequential properties, it is of interest 
that they differ with respect to the feature of phones re­
peated in contiguous perseverations. In the monologue 
sample, labiodental fricatives are most commonly persever- 
ated, while in the dialogue sample such perseverations are 
most common on dental stops.

KS's tendency to produce open juncture between CVC 
units (that is, to terminate each unified articulatory ges­
ture with a consonant phone, as in fot-an-bed-ist, rather 
than with a vowel, as in fo-tan-be-dist) appears to violate 
the rules of traditional English and German pronunciation.
In English, a consonant or consonant sequence which begins 
a word is grouped with the following vowel if the preceding 
vowel is long or unstressed. In German, according to Schulz 
and Griesbach (1960, p. 11) "a single consonant or the last 
of a sequence of consonants is grouped with the following 
vowel."

In consonant sequences of standard English words, 
place usually remains constant across the sequence while
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manner changes. The affricate sequences in KS's dialogue 
jargon thus contribute a non-English quality to his speech. 
The sequential properties of consonants in KS's dialogue 
sample also are similar to standard English in that the 
most frequent initial consonant in English and for KS is 
centrally articulated.

KS's tendency to produce the fricative /s/ followed 
by a stop is characteristic of English, but not typical of 
German, where the sequence /s/ plus a stop is more common. 
Indeed, KS produces several such affricate plus stop se­
quences as well. Similarly, the occurrence of /si, sn, sm/ 
sequences in the jargon reflect English rather than German 
quality. There is yet another aspect in which the quality 
of KS's jargon differs from standard German speech, resid­
ing in the fact that while most native German speakers use 
the uvular [R] exclusively or at least in the environment 
preceding a vowel, for KS, the alveo-palatal variant is 
more common in conversational speech generally and speci­
fically in the environment preceding a vowel. Consistent, 
however, with German phonology is the presence of affricate 
plus stop sequences, and the relative absence of final 
voiced stops in KS's jargon.

Longitudinal Aspects. We turn now to the longitudinal 
aspects of the investigation and to the question of recov­
ery. Does the sound pattern of KS's jargon, as measured by 
phoneme frequency distribution, change over a two year per­
iod? If so, does the change reflect recovery toward the
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distribution characteristic of normal speech?
Figure 19 illustrates the similarity between the con­

versational jargon produced at Time 1, which is 5 months 
post onset of aphasia, and the conversational jargon pro­
duced at Time 2, at 30 months post onset. In Figures 21 
and 22, the curve represents the difference between the 
distributions of consonants in passages read at Time 1 
and again at Time 2. For both the English and German 
passages, the frequency of occurrence of [b] increases 
over time as the frequency of occurrence of [r] and Im] 
diminishes. In addition, [s] occurs more frequently in 
the German reading at Time 2. Notice that for both pas­
sages there is a large increase at Time 2 in the propor­
tions of [t], [n] and to a lesser extent [g]. These 
consonants accounted for much of the negative deviation 
from the expected distribution at Time 1.

Thus, in contrast to the conversational jargon at 
Time 2 which reflects the production bias established at 
Time 1, the reading jargon at Time 2 is compatible with 
a shift toward a normal distribution. It is equally ap­
parent from the relation between each of the jargon 
curves and the control, that this shift is independent of 
text-specific constraints.

Regarding the change in the vowel distribution over 
time, Figures 23, 24, and 25 show that across readings and 
conversational speech, there is a significant increase in 
the relative frequency of fi] and a less marked increase
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in the frequency of [a] and [o]. Furthermore, there tends 
to be an increase in the occurrence of the dipthong [ai].
For the reading samples alone, |>] increases as the propor­
tions of [i] and [e] decrease. It appears then, that the 
direction of change in the vowel distribution reflects the 
production bias found in the monologue sample.

A pattern reflecting higher Spearman rank order cor­
relations among samples within Time 2 than among samples 
within Time 1, indicates that KS's jargon is more homogen­
eous at Time 2. Table 2 presents the correlation coeffici­
ents. The table displays the following results: 1) higher
correlations obtain between readings of different texts at 
Time 2 than between readings of the same text across Times
1 and 2, where the difference between the r's is significant 
at the .01 level, (z = 4.076); 2) higher correlations ob­
tain between conversational jargon and each of the readings 
at Time 2 than between conversational speech and each of 
the readings at Time 1; and 3) across Time 1 and 2, conver­
sational speech samples are more highly correlated than any 
two reading samples. Together these results suggest that 
the influence of a written text upon the quality of KS's 
jargon increased over time.

With respect to C:V ratio, there appears to be no ma­
jor change over time. The dialogue samples at Times 1 and
2 both consist of 59% consonants and 41% vowels. The mean 
ratio in the reading jargon also remains relatively un­
changed, with 59% consonants and 41% vowels at Time 1 and
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Table 2
cibCorrelations Among Samples of KS's Jargon

GR1 GR2 ER1 ER2 D1 D2

81 .86. 8 4 . 7 9GR1 . 7 8
* *

. 7 9 82. 7 9 . 9 1GR2 70
* * *

. 7 9. 6 7 . 7 4. 7 7ER1 . 9 6
* * *** * *

. 8 4 . 8 2. 9 0 . 7 9ER2 . 7 8
* * * * * * * * * * *

. 9 0. 7 9 . 8 4D1 . 7 1 . 8 7
* * * ** ** * * * * * * * *

. 8 5 . 8 3D2 . 8 5 . 9 1 . 9 1

avalues for consonants above diagonal 
values for vowels below diagonal
ball consonant correlations p < .001
* * * p  < . 0 0 1

* * p  < . 0 1

*p  < . 0 5
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Table 3
Length of Reading Samples in Syllables.

Normal Ratio
Text KS Control KS/ Control

German Reading 1 396 275 1.44

German Reading 2 401 -

English Reading 1 259 147 1.76

English Reading 2 247 - '
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58% consonants:42% vowels at Time 2.
Finally, the longitudinal analysis indicates the ten­

dency toward augmentation found in KS's jargon at Time 1, 
and at Time 2 (see Table 3).

Summary. In conclusion, there is no evidence 
of recovery. What we do observe is evidence that 
the jargon is more homogeneous across samples ob­
tained at 30 months post onset (Time 2) than ac­
ross samples obtained at 5 months post (Time 1). 
There is no indication that the homogeneity stems 
from an across-the-board enhancement of the pro­
duction bias found at Time 1. The important change 
over time is not in the content of the jargon, but 
rather in the context-sensitivity of the jargon 
production. At Time 2, the jargon is apparently 
more sensitive to the presence of orthographic 
context, insofar as reading jargon at Time 2 is 
observed to deviate more from the monologue 
sample's distribution and conversational jargon is 
observed to deviate less.

Summary of Results
The results of the present investigation may be sum­

marized as follows:
1. KS produces virtually all of the sounds of normal 

English and German;
2. While, overall, the frequency distribution of 

sounds in his jargon is significantly correlated
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with the distribution found for normal speakers, 
in terms of individual phonemes, the two distribu­
tions differ largely due to a greater than ex­
pected proportion of labials in the jargon;

3. Across samples, the jargon is characterized by a 
stereotypic, repetitious quality attributable to 
the consistent preference for /r/ and /s/ among 
consonants and /a/ among vowels;

4. Units of production tend to be initiated and ter­
minated by central consonants. In vowel clusters, 
there is a transition from low back to high front. 
For consonant clusters the sequence is typically
a centrally articulated stop followed by a central­
ly articulated fricative. Manner tends to change 
across consonant clusters, while voicing remains 
the same. Thus, the most common consonant cluster 
is a voiceless stop followed by a voiceless frica­
tive. In CV clusters, central consonants are fol­
lowed by back vowels; in VC clusters, back vowels 
are followed by central consonants;

5. The jargon elicited on reading tasks essentially 
conforms to the pattern found in spontaneously 
produced jargon, indicating a single stereotyped 
mode of production;

6 . Over a period of 2 1/2 years, the fixed distribu­
tional properties of the jargon do not change. 
Indeed, there is an appearance of greater homogen-
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eity of the jargon at Time 2 in that the phoneme 
frequency distributions of samples obtained at 
the end of the 2 1/2 year period are more similar 
to one another than samples obtained at the be­
ginning of that period.
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CHAPTER VI 
Discussion and Concluding Remarks

Evidence that different aspects of language can be 
affected to varying degrees depending (among other factors) 
upon the region of the left hemisphere which is damaged, 
indicates a relationship between the organization of lan­
guage and the organization of the brain with respect to 
language. Symptoms of jargonaphasia may provide evidence 
for the psychological reality of levels of linguistic de­
scription insofar as errors may reflect either semantic or 
phonologically related substitutions. Moreover, aphasic 
jargon may involve the perseveration^ of units ranging from
single phones to whole words.

Changes in predominantly one or another aspect of lan­
guage behavior suggest at least some degree of functional 
independence among the neural mechanisms underlying these 
aspects of language capacity. In phonemic jargon as seen 
in KS, the predominant change in language behavior is that
sounds of language are no longer used in a way which con­
veys linguistic meaning, indicating the extent to which the 
phonic aspect of language may function autonomously. This 
is not to say that there may not be meaningful intentions 
underlying the jargon, but whether or not such intentions 
exist, they cannot be realized in sound according to any 
known linguistic system.

^In the present usage, this term refers to abnormal persis­
tence and excessive recurrence.
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How does this change in language behavior manifest it­
self? First of all, although the overall distribution of 
sounds in the jargon correlates significantly with the 
overall distribution in normals, the particular order of 
preference with regard to specific phonemes is consistently 
different from normal. The four most common consonants in 
English are [t, y, r, nl, in that order. KS, on the other 
hand, tends to produce [r, s, m, b] more than any other 
consonants. Furthermore, labials as a class consistently 
occur in greater than normal proportions. Moreover, in the 
sample representing the longest stretches of uninterrupted 
spontaneous jargon, the proportion of labials is consider­
ably greater than normal. This apparent bias toward la­
bials is reduced, however, when jargon is produced in the 
presence of normal linguistic context.

How shall we characterize the language behavior in 
phonemic jargonaphasia? Since one cannot speak of a pho­
nological system in phonemic jargon, neither can one speak 
of a phonological disturbance in the sense of presenting 
violations of phonological rules. But if the function of 
the phonological component of language is to map sound 
configurations onto meanings, it is arguable that what is 
at issue is a phonological disturbance, where that phono­
logical disturbance consists in an inability to assign 
linguistic values to phones and therefore a failure to 
select and sequence phonetic units in a linguistically
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meaningful way.**
It was indicated above that in reading aloud and in 

conversation with a normal speaker, the distribution of 
phonemes in the jargon is more compatible with the dis­
tribution found in normal language, as the dental/alveolar 
place of articulation becomes predominant. This suggests 
that the presence of linguistic context may provide KS with 
occasional lexical targets, thus 'anchoring' the jargon in 
a normal phoneme distribution. This anchoring context has 
the effect of constraining the production bias manifest in 
the absence of linguistic context. An enhancement of the 
correlation between KS's distribution and a distribution 
typical in normals, would then be explained by the incor­
poration into the jargon of some of the phones present in 
the context. Presumably, phonemes are incorporated into 
the jargon only sporadically since the distribution curves 
for the reading samples did not match those for a normal 
control reader. Such sporadic behavior is not unusual in 
aphasia, where there is commonly great variability in per­
formance from one moment to the next. The mechanisms under­

lying the

^If phonemic jargonaphasia is a problem in the assignment 
of phonetic or phonemic values to segments and therefore a 
problem in the selection and sequencing of units, this prop­
erty might distinguish phonemic jargonaphasia from phonemic 
Cconduction) aphasia. For in phonemic (conduction) aphasia, 
the assignment of phonemic values may be unstable but the 
capacity for self-correction indicates that the phonemic 
value of sounds is preserved and the problem may be simply 
in selection and sequencing.
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sporadic behavior is not clear. But since dental/alveolars 
are common in normal speech it is most likely that they 
will be candidates for inclusion in the jargon. On the 
other hand, since labials are relatively uncommon in nor­
mal speech, but very common in the jargon, it is likely 
that they will be replaced" by other phonemes by virtue of 
their high frequency of occurrence.

The bias toward [r] and [s] may be related to the 
relatively high frequency of those consonants in normal 
speakers of English and German, since they are among the 
four most common consonants in these languages: /r/ ranks
third in German and second in English; /s/ ranks fourth in 
both German and English.

Indeed, other investigators of jargon have also found 
a predisposition toward /r/ and /s/. Green (1969) de­
scribed a stereotypic sequence recurring in the speech of 
HP, which always included the consonant /r/. LeCours and 
LHermitte (1972) divide their patient's neologisms into 
three classes, each of which is characterized by a stereo­
typic sequence of phonemes. In all three classes /r, s, b
and m/ alv/ays occur in one position or another. Finally, 
the phoneme frequency distribution of a corpus of neologisms 
from Buckingham and Kertesz (1976) also shows a preference 
for /r/ and /s/.

The preference for [ m] and [ b ], however, has no explan­
ation in terms of occurrence in normal language. For, /m/
ranks seventh in German and eighth in English and /b/ ranks
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fourteenth in German and fifteenth in English. Perhaps 
the greater than expected frequencies of these labial con­
sonants is interpretable with reference to Jakobson's im- 
plicational hierarchy of phonemic structure (Jakobson, 1939). 
This hierarchy constitutes Jakobson's theory of a universal 
phonemic system. Jakobson observed that a child's earliest 
meaningful utterance consists in a labial stop consonant 
followed by a vowel and that the opposition between labials 
and dentals becomes stable in the child's phonology before 
other oppositions. He noted also that with respect to the 
phonemic inventories of the languages of the world, the 
opposition between labial and dental stops is rarely lack­
ing while other place oppositions are optional. The univer­
sality of the labial-dental opposition qualifies this dis­
tinction as linguistically fundamental. The priority of 
labials in the acquisition of speech may be seen to estab­
lish that class as a foundation for later phonological de­
velopment. Thus the predominance of labials in KS may re­
flect their fundamental role in language.

While this may be a plausible interpretation of the 
high frequency of labials in the jargon, relative to the 
proportion of labials in normal speech, it cannot explain 
the presence of [r] and [s], which do not have the high 
priority of labial stops in the implicational hierarchy. 
Still, although one might prefer to find a single explana­
tion for why jargon is what it is, it may in fact be the 
case that some form of the 'nature-nuture' question is as
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relevant to the study of aphasic jargon as it is to the 
study of language development. Thus one observes in the 
jargon a preference for a class of sounds which provides a 
foundation for phonological development and for phonemic 
systems of the languages of the world, and for which the 
articulators happen to be the most visible and manipulable. 
In this regard the jargon may be reflecting the salience of 
labials in perception and production.

Although clearly frequency alone cannot explain the 
high proportions of [ r ] and [ s ] in the jargon, frequent 
exposure to these sounds in the environment may have some 
influence on the content of the jargon. In sum, the qual­
ity of the jargon may be a product of both linguistic (and 
perhaps biological) priority (nature) and experience or 
environmental cultivation (nurture).
Child Language and Jargon

The question of a relationship between the child who 
is acquiring the sounds of his language and the aphasic 
with a deterioration of the phonological aspect of his lan­
guage was raised by Jakobson (1939) and Goldstein (1948) 
who referred to a phenomenon of phonemic "regression" in 
aphasia. Jakobson formalized this speculation in a hypoth­
esis which predicted that the likelihood of preservation of 
phonemic categories in the dissolution of language observed 
in aphasic speech would mirror a universal order of acqui­
sition of phonemic categories by children learning language, 
that universal order is characterized by an implications!
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hierarchy in which the development of certain sounds pre­
supposes the prior development of others. The universal 
order of acquisition, as defined by those implicational 
laws, forms part of the basis of Markedness Theory, which 
provides for a notion of naturalness in generative phonol­

ogy.
Wepman and Jones (1964) support a notion of regression 

in aphasia, in which each stage of language, from speech­
lessness to grammatical speech, is "mirrored" in aphasia, 
although within each stage, the order of acquisition of 
elements is not. They view the implications of such a re­
gression hypothesis as follows:

"Aphasia as a regression to an earlier stage of linguis­
tic development would be predicted on the concept that 
the cortical insult reduced the invididual to a level 
of language ability consonant with his decreased cor­
tical function. Further, as compensatory mechanisms 
become available or as the patient experiences recov­
ery of language functions, he would be expected to 
progress upward through the hierarchy of language 
skills. In contrast, for an individual with an ac­
tive progressive cortical lesion, the functional ca­
pacity of the system would be reduced stage by stage 
downward through the hierarchy of language processes. 
Since language is so often viewed as a mirror of cog­
nitive behavior, another corollary to the regression 
hypothesis would be that the general level of cogni­
tive behavior would reflect to ;Some extent the language 
level to which the individual had receded, and again, 
as he improved in language so too should his over-all 
behavior become more mature" (p. 197).
Still it is not clear from their discussion which 

stage they would presume to be mirrored by a jargonaphasia 
as seen in KS. For they describe a stage at which "a child 
speaks in jargon while developing an increasing ability to 
utilize his previously learned phonemic alphabet..." but
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point out that "by the time his phonemic roster is more 
complete...his speech no longer has the meaningless charac­
ter that it previously had" (p. 198).

Wepman and Jones state that they see no evidence 
for the universality of a specifically phonemic re­

gression. In particular, they question the viability of 
the notion phonemic regression in aphasia on the basis of 
a case of severe phonemic jargon where, in their view, pho­
nemic regression would have been expected, but where "the 
phonemic roster is quite complete" (p. 198).

A strict interpretation of Jakobson's regression hy­
pothesis, however, requires that the acquisition of phonol­
ogy be regarded as the acquisition of phonemic categories. 
For a child to have "acquired" a phonemic category is for 
him to manifest systematic behavior with respect to the 
use of the distinctive features defining that category. 
Thus, the order of preservation of phoneme categories in 
aphasia predicted by Jakobson, must be based on the system­
atic use of phonemic contrast by the child, and not simply 
the appearance of a phoneme in the child's inventory. Ac­
cordingly, the predictions of the "regression hypothesis" 
apply to aphasic speech in which there are identifiable 
target words and where the systematicity of the substitu­
tions can be evaluated. Since there are no identifiable 
targest in KS's jargon, strictly speaking it does not pro­
vide a testing ground for the "regression hypothesis." 
Nevertheless, it is of interest whether KS is more likely
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to produce phonemes from less marked categories, which 
tend to appear early in the acquisition of language.

A preponderance of stop consonants as opposed to fric­
atives and nasals is predicted as a consequence of the fun­
damental contrast between stop consonants and vowels in 
Jakobson's implicational hierarchy. However, the distribu­
tion of consonants in KS's jargon fails to satisfy this pre­
diction. KS's jargon tends to reflect just the opposite 
behavior, consisting of a higher proportion of fricatives 
than nasals than stops. Indeed, the fricative /s/ and the 
liquid /r/ are most common in his jargon yet they are most 
often found to remain unstable throughout language develop­
ment (Leopold, 1953; Ingram, 1976).

The jargon does conform to the predictions of the re­
gression hypothesis in several other respects: front ar­
ticulated consonants (ANTERIOR and CORONAL in the Chomsky- 
Hall distinctive feature system), are more common than 
back consonants; the most common fricative in the jargon, 
/s/, has the lowest markedness value for fricatives; the 
most common vowel phoneme in the jargon is the unmarked /a/. 
The other vowel commonly observed in the jargon /i/, also 
has a low inarkedness value. These two vowels together with 
/u/ constitute an optimal minimal vowel system (Chomsky and 
Halle, 1968). Note that the /u/, which is a high, back 
vowel is rather uncommon in the jargon. But since Chomsky 
and Halle make no judgement as to whether back or non-back
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is less marked for non-low vowels, one might interpret this 
to indicate a functional equivalence between the front and 
back high vowels, /i/ and /u/. Thus /u/ can be regarded as 
superfluous in the presence of /i/ in the jargon.

With respect to markedness values for phonemes in par^ 
ticular positions within a sequence, the high frequency of 
/b/ in initial position in the jargon is compatible with 
the suggestion of Chen (1973) that labials are unmarked in 
syllable-initial position.

Thus, while the phonemic regression hypothesis, broad­
ly interpreted, does not predict the content of KS's jar­
gon, from the point of view of markedness theory, the jar­
gon reflects a natural, that is, phonetically plausible, 
sound inventory. Indeed, the phones which predominate in
KS's spontaneous jargon provide an optimal minimum phonemic 

7inventory. With the exception of the class of glides, the 
jargon includes consonants representing each manner of ar­
ticulation. Stop consonants are represented by /b/, frica­
tives by /s/, nasals by /m/ and liquids by /r/. With re­
spect to place of articulation, /b/ and /m/ represent la­
bials, while /r/ and /s/ are dental or alveolar. Only the 
back region of the oral cavity does not appear to be well- 
represented in the jargon. However, if we shift our per­
spective from articulatory to acoustic parameters, the gap 
7Strictly speaking, since KS's jargon conveys no meaning, it 
has no phonemic content, and one cannot speak of phonemes. 
However, in order to provide a framework for analyzing the 
jargon, phonemic values have been assigned to sounds in the 
jargon on the basis of standard English and German phonemics.
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in this inventory of sounds disappears. For, since labials 
and velars are acoustically similar, i.e., grave and com­
pact (Jakobson, Fant and Halle, 1952), the absence of ve­
lars may be interpreted as a minimization of redundancy 
within the inventory.

The principle of maximal phonemic contrast is central 
to Jakobson's theory of language development and dissolu­
tion (1939, p. 14). It is therefore of interest that where 
a more highly marked segment appears in place of a less 
marked segment, that more highly marked segment provides 
for greater phonemic contrast within the inventory. Thus, 
the optimal contrast achieved between a voiced labial stop 
/b/ and a voiceless dental fricative /s/ explains the lower 
relative frequency of the expected less marked labial /p/. 
For note that /b/ and /s/ differ on every parameter, voic­
ing, place of articulation and manner of articulation, 
whereas the predicted preference for /p/ would have pre­
sented less of a contrast. The high frequency of dental/ 
alveolars, represented by /r/ and /s/ might furthermore 
explain the lower frequency of the expected dental nasal 
/n/, which would have contributed a lower markedness value 
than the /m/ which appears more frequently. Optimal vowel 
contrast is provided by KS's most common vowels, a maximal­
ly open /a/ and a maximally close /i/. This tendency to­
ward maximum contrast among sounds, reflects the preserva­
tion of a basic principle of the organization of a phonol­
ogy.
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KS's tendency to maintain the same place of articula­
tion in a consonant cluster is consistent with the pattern 
of behavior in consonant assimilations of children learning 
language. Vihman (1968) analyzed these consonant assimila­
tions and found that while in most cases assimilations in­
volve changes in both place and manner features (39%) , when 
only one of those features was assimilated it was more 
likely to be place (35%) than manner (27%).

In spite of the apparent structural similarities which 
have been observed between jargon production and the pro­
duction of sounds in early child language, it is not obvi­
ous that the same underlying mechanism will account for 
both language behaviors. For, it is difficult to imagine 
that what constitutes a deteriorated language function in 
an aphasic and a developing language function in a child, 
are attributable to the same neurodynamic events. If in­
deed they are not, what can be the theoretical implications 
of a surface similarity which only masks an essential dif­
ference in mechanism?
Relationship of Phonemic Jargon to Other Jargons in Fluent 
Aphasia

The phonemic diversity of phonemic jargon stands in 
contrast to the restricted inventory of sounds found in the 
jargon stereotypies which form the residual utterances of 
motor or global aphasics. In such patients, whose aphasias 
are associated with large peri-Sylvin lesions, the jargon 
seems to be a vestige of fluency in the presence of an
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otherwise profound motor speech impairment. These utter­
ances usually consist in the repetition of a single CV syl­
lable such as 'titi,' but may be observed to include a 
limited extent of phonemic variation due to the repetition 
of several CV sequences. These cases may be transitional 
to others where there is a still richer flow of CV strings 
consisting of all the phonemes of the speaker's language 
(Brown, personal communication). Conceivably there is a 
kind of expansion within the limits of the residual utter­
ance. Such cases may be similar to the original descrip­
tion of undifferentiated jargon by Alajouanine et al (1952) 
where comprehension was said to be relatively well-pre­
served and there was severe oral apraxia. It is question­
able whether a relation exists between the jargon stereo­
typies of motor and global aphasics and the form of jargon 
observed in the present case. Of more immediate interest 
is the relationship between phonemic jargon and the other 
fluent jargons.

One possibility is that phonemic jargon is a type of 
deteriorated neologistic jargon. It is generally held that 
neologisms conform to the phonological constraints of the 
speaker's language, i.e., patients rarely produce consonant 
clusters not found in their native language, or clusters 
in initial position which are restricted to final position 
in the native language. Alliteration and assonance are 
characteristic of neologistic jargon. The neologisms often 
incorporate standard morphemes of the language, e.g., plur-



-  1 2 0  -

al markers for nouns, tense markers for verbs.' Moreover, 
since function words are usually intact in neologistic jar­
gon, it is often possible to establish that in most cases

g
neologisms take the place of nouns in surface structure.

Certain structural relationships between phonemic jar­
gon and neologistic jargon are apparent. Both forms of 
jargon respect the phonological constraints of standard
language. They also share the properties of alliteration 

9 10and assonance. ' The most obvious difference between the 

two jargons is that in neologistic jargon there is a pref­
erential disturbance of nouns, while in phonemic jargon all 
grammatical categories are equally affected. This differ­
ence may simply reflect the greater severity of phonemic 
jargon. Indeed, it is difficult to establish whether or 
not grammatical morphemes are preserved in phonemic jargon

Browman (1978) found that the majority of speech errors in 
normals occur on nouns.
9Browman (1978) found that the rhythmic pattern of lexical 
items is generally recalled accurately regardless of whether 
segments are recalled accurately. This suggests that rhythm 
and rhyme play as great a role in normal language as they do 
in jargon. Jargon may appear to involve these parameters to 
a greater extent because there is no meaning to engage the 
listener, who, when listening to normal speech is distracted 
from the sound content by the more salient meaning relation­
ships.

10It is of interest that semantic jargon as well is charac­
terized by rhyming and other phonological relationships 
among verbal paraphasias. Kriendler, Calavuzo and Mihail- 
escu (1971) describe a semantic jargonaphasic in whom "the 
criterion for selection of (verbal paraphasias and neolo­
gisms) was not the semantic one but exclusively the cri­
terion of auditory similarity determined by the rhyme" (p.2 2 1).
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in view of its entirely unintelligible quality.
An order of preference for phonemes which is distinct 

from the normal pattern may be characteristic of phonemic 
jargon, Wepman and Jones (1964) provide a brief descrip­
tion of a jargonaphasic with "a profusion of phonemically 
disorganized combinations.'1 They noted that "although this 
patient uses a complete phonemic roster, his phoneme dis­
tribution appears to be considerably (and statistically) 
different from that of a matched normal speaker" (p. 195). 
The statistical treatment applied was not indicated.

Butterworth (1977) found that, as in the present case, 
and in a case reported by Wepman and Jones (1964), the neo­
logisms produced by his patient did not reflect normal pho­
neme frequencies. Butterworth compared the frequency of 
occurrence of the initial phonemes in a corpus of neologisms 
with their frequency in forms representing other error types 
and in standard content words. He found that relative to 
standard English phoneme frequencies, the mean frequency 
values for phonemes in neologisms were much lower than for 
phonemes in other lexical categories. He concluded that 
the source of neologisms is not the same as the source for 
other errors.

LeCours and Lhermitte (1972) also found no correspon­
dence between the phoneme distribution in neologisms of 
their patient and phoneme frequencies in.French.
The neologisms which LeCours and Lhermitte analyzed were 
composed of non-standard combinations of standard morphemes.
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These findings are compatible with studies indicating 
the apparent preservation of distributional properties in 
aphasic speech, only when either 1 ) neologisms are not in­
cluded in the analysis (Blumstein, 1973), or when 2) the 
distributional properties are determined over a heterogen­
eous group of aphasic patients, in which case any differ­
ences among aphasia types will have been obscured (Mihail- 
escu, Voinescu and Fradis, 1967). (See Howes, 1964, for 
comparison of word frequencies in normals and aphasics.)

If neologistic and phonemic jargon are distinct from 
other forms of aphasic speech, that common distinction may 
point to a common source of error in both jargons. Evi­
dence of a combined phonological and semantic deficit in 
neologistic jargon, where phonemic errors would occur on 
incorrectly selected lexical items, is consistent with the 
finding that neologistic jargon requires a large lesion of 
posterior Tl and T2 (Kertesz, in press), i.e., involving 
that region (Wernicke's area proper), lesion of which alone 
produces phonemic aphasia plus surrounding temporo-parietal 
"integration" cortex, lesion of which alone leads to seman­
tic disorders (Brown, 1979).

On the other hand, the evidence that the semantic 
code is to some extent preserved in KS suggests that pho­
nemic jargon may be a severe form of phonemic (conduction) 
aphasia, in which relatively good comprehension for spoken
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as well as written language, and the ability to self-cor­
rect, indicate access to semantic as well as phonological 
information.

Phonemic (conduction) aphasia is associated with le­
sions of the posterior superior temporal convolution (T-l) 
(Brown, 1972), No cases of exclusively subcortical lesions 
have been reported, controverting the classical arcuate 
fasciculus model of this disorder. Indeed, there is a re­
port (Brown, personal communication) of a surgical section 
of the arcuate fasciculus without aphasia.

There is evidence that the mild to moderate sound er­
rors which occur in the speech of the phonemic aphasic re­
flect bilateral phonological processing (Brown, personal 
communication). A left temporal lesion produces either a 
phonemic or a jargonaphasia depending on the extent of 
right hemisphere language. A bilateral lesion of posterior 
T1 might obviate right hemisphere compensation and thus 
lead to a profound phonological deficit.

This anatomical relationship between phonemic (conduc­
tion) aphasia and phonemic jargon is also linguistically 
motivated. If phonemic jargon is conceived of as a fail­
ure of semantic content to achieve phonological realiza­
tion, one might suggest that it reflects a phonological 
form which is independent of semantic information.

Thus, a unilateral left temporal lesion leads to pho­
nemic errors in correct lexical targets, the symptom of 
phonemic aphasia. The limited nature of this disturbance
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is explained by the persisting capacity in the intact left 
or in the right hemisphere. With bilateral lesions, the 
capacity to interpret the phonological code is severely 
reduced; the deficit erodes into the function words and 
the production of phonemes is no longer responsive to 
semantic-lexical intentions. The difference between unila­
teral and bilateral disruption at the phonological level 
is a difference between phonemic errors linked to lexical 
targets and phonemic errors independent of lexical control. 
This hypothesis predicts recovery of phonemic jargon into 
phonemic CConduction). aphasia.
The Mechanism of Jargon Production

The traditional model of the aphasias originally 
proposed by Wernicke suggests that with a lesion of Wer­
nicke's area, the regulatory function served by the sound 
image of words in Wernicke's area is lost. On this model, 
the mechanism of jargon is faulty monitoring of motor 
output; jargon production is attributed to the disinhibition 
of Broca's area by a lesion in Wernicke's area. While the 
model anticipates symptoms of semantic jargon when it 
permits the innervation of the motor speech center through 
associations with sensory modalities other than the auditory, 
i.e. tactile or visual images associated with words, it 

provides no explicit predictions regarding when semantic as 
opposed to neologistic jargon will be observed. Moreover, it 
does not predict the appearance of neologisms almost ex­
clusively in grammatical slots corresponding to substantives.
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In the case of phonemic jargon, where all classes of 
words are equally affected, a disinhibition explanation can 
not be ruled out. A more appealing model, however, is one 
proposed by Brown (1972, 1979), which addresses the psycho­
logical emergence of a language event and avoids casting 
language production (and disturbance) in the mechanistic 
terms of the classical model. Brown explains each form of 
jargon as a product of some distinct level of preliminary 
cognition in the emergence of a language event. The core 
concepts of the model, however, require further elucidation. 
For example, while the notion of "differentiation" of one 
level of language out of another is central to the model, 
Brown fails to make that notion explicit. Another central 
feature of the model which is not quite clear is the notion 
of an aphasia "displaying" an emergent level of cognition 
and language.

Let us adopt this view of language as an emergent event, 
defining a notion of differentiation in terms of the appli­
cation of a system of linguistic codes which reflect the 
conceptual basis of a language event in order that it may 
be verbalized. A pre-linguistic mental event which has not 
been encoded semantically is one which cannot be linguisti­
cally expressed. For at the pre-linguistic level, repre­
sentations are non-specific; specification of a mental event 
cannot be divorced from the linguistic formulation of that 
event.

To have intact language is to have the cognitive
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capacity to use the linguistic code in the actualization of 
a pre-linguistic mental event as a linguistic event. The 
linguistic code is at least two-dimensional, consisting of 
a semantic aspect and a phonological aspect. In its 
semantic aspect, the code translates a pre-linguistic 
mental event into a set of specifications which can be 
interpreted by the phonological aspect. In its phonologi­
cal aspect, the code translates those semantic specifica­
tions into a representation of a physical event. In spoken 
language that phonological code is an acoustic-articulatory 
code interpretable by the articulatory apparatus of the 
oral cavity. In language disturbance, that cognitive 
capacity is reduced in various ways. In jargonaphasia the 
aoustic signals may convey a meaning inappropriate to the 
context in which it occurs, as in semantic jargon, or they 
may fail to convey meaning at all, as in neologistic or 
phonemic j argon.

A language disturbance will consist in a disruption of 
the psycho-dynamic (or neurodynamic} processes normally 
engaged in the cognitive microgenesis of a linguistic event. 
The linguistic endstate represented in a jargon utterance 
will be thought of as a product of a disruption in this 
normal course of emergence of the linguistic act. Each 
processing level will correspond to an aspect of the lin­
guistic code. A brain lesion will disrupt the unfolding of 
the cognitive event and prevent that event from differen­
tiating appropriately into the subsequent representation.
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Since a lexical memory consists of items which are 
linguistically encoded representations of mental events, it 
cannot exist independently of the linguistic formulations 
of those items. Therefore, the fact that KS can access and 
operate on lexical items suggests the preservation of at 
least some aspect of the capacity for linguistic formula­
tion, that is, some aspect of the linguistic code.

It has been shown that KS's verbal formulations are 
generally uninterpretable in terms of the codes of any 
known language. Moreover, his comprehension deficit indi­
cates an extreme difficulty on his part in interpreting the 
phonological code of English. KS's capacity to interpret 
the orthographic code, however, is apparently more intact. 
Since interpretation of orthography presumeably involves 
some form of phonological processing, one might suggest 
that KS finds it easier to access lexical meaning through 
the visual modality than through the auditory modality.
In this regard, it may be important to point out that the 
processing time for visual stimuli is by nature longer than 
the time for processing fleeting auditory signals. Recall 
that in the longitudinal data on KS's jargon, it was found 
that conversational jargon appeared to become slightly more 
deviant from normal, while reading became less deviant. 
Suppose that KS's auditory capacity had diminished at Time 2 
such that he could no longer recover enough information from 
the auditory signal to be able to access his lexical memory. 
In contrast, visual stimuli might still have been effective
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at Time 2 in this respect, which may account for the 

discrepancy.
What conclusions can be drawn about language capacity 

in phonemic jargonaphasia? The fact that KS can distinguish 
between a grapheme string which corresponds to a semanti­
cally coherent lexical item and one which has no linguistic 
meaning as assigned by the semantic code, suggests the 
preservation of some capacity for linguistic formulation in 
the phonological aspect insofar as it is required in the 
interpretation of the orthographic code as well as some 
capacity in the semantic aspect of the linguistic code.
The precise extent to which this code is available to him 
for the purpose of encoding mental events linguistically 
( in other words, whether there are semantic paraphasias 
underlying the phonemic distortions), is not clear.

Although phonemic jargon has been distinguished from 
other jargons by virtue of the fact that its constituent 
sequences are practically never identifiable as real words, 
the dynamic quality of the aphasia is evident in the occa­
sional instances in which KS achieved normal linguistic 
realization, producing recognizable words. For the most part, 
these were rare single words. Yet, on one occasion, when I 
was leaving his apartment after several hours of testing, 
he requested, in perfectly understandable English: "Would 
you like..." The remainder of the request was in jargon.
On another occasion, in response to several repetitions of 
the question "Did you go outside today?" he eventually said 
"I went for a..." the remainder again being jargon.
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We must assume that apart from the partial preservation 
of automatic expressions such as "okay" and "you know", which 
might be accounted for by a theory which distinguishes 
voluntary from involuntary speech (Jackson, 1932) , those 
intact sequences which have been observed do not result 
from the same mechanism which produces the deviant language, 
but rather reflect a residue of intact language capacity.
How then are these phenomena to be explained? One possibi­
lity is that these utterances are evidence of a momentary 
integration of semantic representation and phonetic repre­
sentation which results in appropriate language. Conversely, 
they may evidence momentary disinhibition (activation) of 
the normal processes of selection of linguistic segments.
In either case, these normally realized utterances illus­
trate the transitory nature of aphasic symptoms. As such 
they offer support for a model of aphasia as a functional 
disturbance as opposed to a purely structural loss.

Within the framework presented above, symptoms of 
jargonaphasia may provide insight into the relationships 
among levels of representation of linguistic knowledge and 
particularly into the nature of the translation from a 
representation of meaning into a representation of sound.
For, each of the forms of jargonaphasia is distinct with 
regard to the nature of the breakdown of the correspondence 
between sound and meaning. Each may thus call attention 
to a distinct facet of the translation process or to a 
distinct stage in the cognitive development of an utterance,
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by indicating the level of representation which is trans­
lated into sound in that particular form of jargonaphasia.

In phonemic jargonaphasia, where sequences of sounds 
transmit no linguistic meaning, it is assumed that the 
cognitive differentiation of a representation of meaning 
into a representation of sound does not take place. Indeed, 
phonemic jargonaphasia points to the fundamental independence 
of phonological structure from semantic structure by re­
vealing the phonological aspect of the linguistic act 
independently of the semantic aspect in which it is normally 
entrenched. Phonemic jargonaphasia may therefore indicate 
those properties of the phonological code which are funda­
mental to the sound structure of normal language.
Bilingualism and Phonemic Jargon

In conclusion, I would like to suggest that the rarity 
of the language disorder observed in KS together with the 
fact that KS was bilingual, offers an interesting specula­
tion , in light of a comment by Leopold (1953) regarding 
the acquisition of language in a bilingual environment. Re­
marking on the influence which a bilingual environment may 
have had on the development of his child’s language, he 
wrote:

"The most striking effect of bilingualism was a no­
ticeable looseness of the link between the phonetic 
word and its meaning...[the child] heard the same 
thing constantly designated by two different phone­
tic forms. This separation of word and meaning... 
favors content over form..."
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Indeed, Leopold's observation is all the more striking 
in view of Schvachkin's (194 8 ) suggestion that at an early 
stage of language acquisition in the monolingual child, the 
sounds of language serve to carry meaning directly, while 
only later does meaning become differentiated from sound 
as an entity independent of the sound configuration which 
conveys that meaning. In other words, whereas for the 
monolingual child the sound iŝ  the meaning of the word, 
for the bilingual child, and indeed, for the bilingual 
adult, the meaning of a word is less likely to be firmly 
associated with a particular sound configuration.

Thus, KS may have been more predisposed to the loss 
of the meaning-bearing function of sounds by virtue of his 
bilingualism insofar as bilingualism may foster an attitude 
toward language which puts greater emphasis on content over 
form. The hypothesis that phonemic jargon is more likely 
to be found in bilinguals may offer an interesting line of 
investigation.
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APPENDIX 1 
Relative Frequencies of Phonemes

*Key to Abbreviations

Eng N =* English Norms
Ger N = German Norms
KSM1 = KS Monologue Time 1
KSD1 = KS Dialogue Time 1
KSD2 = KS Dialogue Time 2
CD = Control Dialogue
KSERla = KS English Reading 

Time la
KSERlb = KS English Reading 

Time lb
KSER2 = KS English Reading 

Time 2

CER = Control English 
Reading

KSSupER2 = KS Supplementary 
English Reading 
Time 2

KSGR1 = KS German Reading 
Time 1

KSGR2 = KS German Reading 
Time 2

CGR = Control German 
Reading

**Total for consonants and vowels combined
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Relative Frequencies of Consonant Phonemes

*Eng N Ger N KSM1 KSDl KSD2 CD KSERla KSERlb KSER2 CER KS Sup 
ER2 
n=537

KSGRl KSGR2 CGR
**n=66,534 n=105,174 n=908 n=1256 n=879 n=983 n=409 n=369 n=288 n=234 n=641 n=588 n=480

t 10.87 14.16 5.84 11.15 11.26 9.78 10.02 6.50 17.71 14.96 17.50 11.70 15.82 14.17
y 10.60 - 1.10 1.51 3.98 4.04 .99 1.63 .69 .43 .19 2.03 .34 .42
r 10.30 12.02 14.10 8.20 7.85 - 8.31 4.34 10.42 - 8.01 7.18 10.20 -
n 9.84 16.08 8.15 8.44 8.19 9.99 6.36 6.50 11.11 8.97 12.48 8.58 12.41 16.87
w 7.07 - .22 1.59 2.84 4.57 .73 .54 1.74 2.99 1.67 .78 .51 .21
s 6.11 7.36 13.33 18.15 18.32 9.67 19.80 17.89 18.40 12.39 18.99 12.32 19.73 11.04
1 5.18 5.59 1.65 3.34 1.14 4.78 1.71 1.08 1.04 5.98 .19 2.03 ' 1.02 6,67
d 4.76 6.58 3.41 4.22 5.57 8.82 8.56 10.30 9.03 11.54 6.70 7.64 8.67 7.29
h 4.11 1.80 .55 . 56 1.02 3.08 1.47 .54 .35 6.84 4.28 .47 1.53 1.67
m 4.09 4.53 13.66 5.09 7.17 4.99 4.64 7.59 1.04 1.71 2.61 6.08 1.87 5.63
k 3.83 3.07 .66 1.03 1.48 5.63 1.47 1.08 - '3.85 .74 .31 1.19 4.17
s 3.51 - .66 .87 .57 1.17 .49 1.35 .35 1.71 .37 1.25 - -
z 3.14 2.91 2.20 5.25 3.87 1.17 3.42 2.98 3.47 .43 3.91 12.01 5.10 1.25
V 2.94 3.34 4.07 4.70 . 2.84 3.51 6.11 6.50 3.82 3.42 1.86 3.90 1.70 3.12
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Relative Frequencies of Consonant Phonemes

*Eng N 
n=66,534

Ger N**n=105,174
KSM1
n=908

KSDl
n=1256

KSD2
n=879

CD
n=983

KSERla
n=409

KSERlb
n=369

KSER2
n=288

CER
n=234

KS Sup 
ER2 
n=537

KSGR1
n=641

KSGR2
n=588

CGR
n=480

f 2.66 3.91 6.50 1.91 2.96 4.89 4.64 5.69 5.55 3.42 3.91 4.99 4.08 2.50
b 2.55 2.79 13.88 10.59 11.94 3.72 6.11 5.96 9.72 1.71 3.35 3.43 5.78 2.29
P 2.52 1.64 6.50 5.49 3.30 2.97 1.22 2.44 2.08 2.14 3.16 1.87 2.89 .83
n 1.44 1.09 - .08 - 1.27 - - - .85 - - - .63
g 1.36 3.19 1.21 .80 1.59 2.66 - - 1.74 .85 5.21 .62 4.76 3.46
V
S 1.12 2.76 .11 1.27 - 1.27 - - - .85 - - .17 4.56
V
C .72 .55 3.02 1.14 .53 .24 - - 1.71 - 1.40 .17 .42
e .66 - .32 .-23 .21 .24 - - .85 - .31 - -
V
J .56 .11 .32 .11 .85 - - - .43 - . 16 - .21
V
z .05 .02 - .08 - - - - - - - - - -
X 4.25 - .08 - - .24 - - ' - - - -

R 1.54 1.11 2.62 9.99 11.73 16.81 1.74 11.96 4.84 10.86 2.04 10.83
•> — .80 . . .42 1.47 .27 _ .16 mm
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Relative Frequencies of Vowel Phonemes

*Eng N 
n=66,534

Ger N 
n=105,174

KSM1
n=803

KSDl
n=864

KSD2
n=617

CD
n=713

KSERla
n=2?8

KSERlb
n=266

KSER2
n=228

CER
n=158

KS Sup 
ER2 
n=377

KSGRl
n=414

KSGR2
n=413

CGR
n=295

I 25.73 23.29 24.91 13.19 18.96 15.29 16.55 18.80 23.68 10.76 19.89 10.87 25.18 16.22
e 13.11 36.98 6.23 3.47 4.86 4.21 . 7.91 6.77 7.89 9.49 8.22 11.35 12.83 2.03
e 9.09 12.49 12.64 11.50 19.78 17.67 14.03 8.22 16.71 21.98 11.62 19.26
• •u 2.02 . .12 .35 - - .36 1.13 - .63 - .72 .24 2.36
I 4.48 7.05 6.97 13.74 14.03 13.16 5.26 10.13 3.98 13.28 4.84 11.82

4> .89 2.24 .69 .16 2.66 .72 - .44 - - .24 .24 -

ae 4.27 .37 .58 .52 2.52 - - - 5.06 - - .48 -
a 32.73 12.83 12.37 9.89 12.76 3.96 6.77 12.28 16.45 9.81 6.28 13.32 11.49
a 12.83 20.52 19.43 19.65 21.88 11.42 18.34 21.05 23.25 6.96 21.72 16.42 18.16 19.26
u 5.28 9.83 5.98 8.67 2.43 8.55 4.68 2.63 .44 4.43 - 2.90 - 8.44
u .87 2.66 2.11 1.40 1.08 2.25 - •1.26 - 2.17 .24 -
o 4.26 6.47 6.35 6.13 11.83 4.77 4.32 3.76 8.77 6.96 13.79 6.76 7.95 4.05
3 1.78 6.60 9.71 6.64 3.37 7.55 5.64 3.51 9.49 5.30 6.76 4.3c 4.05
A .50 2.08 1.13 7.29 .72 .37 .44 10.13 .53 .24 .48 1.01
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APPENDIX 2

Phonetic Transcriptions 
of Spontaneous Jargon
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KS Monologue Time 1

[u e t  v u n i  §5 p i u v w T v w e n h i  e s p i d a  e t s a b a f o a f o a  oa I i I i k b o t s  

b I m e n z i o v a m i t s u h a j a / /  a j  u a i no po A ^ A j i m i p a j  p j F t s  f e a -  

e b j  i s a m u p j  i j e d a m o f i p j  i t s i  a v w o m a m i b e j  f a t b a m a  s b  i bj o s p -  

a l l a  e t a m e z  pomvj  emh i a / /  bAj a i mod e v a b  i a s t  ud ua u t a g e j  n a k -  

s i d e j v i d a u t J e a / /  a n e p e p e p e j a s i p i  a d o n e n i m i m e o t b i I u z  f o -  

pj i ma m i b i  u a m a s f a  ama f I b i a na I i da s be j  e t  s  b i u / /  v w u l b i n  

en S e S e S e b a  pf  aa  ba f ab i S d e m e a f  a b a s f  e b  i s p a j  e t a j  o f  bab  i a f o -  

m a b a b i s p j m / /  map maj a f a p j  a naj  i m u a b i i c S e s a n a d a  e b i m i v i n -  

i v i <bj s p i n i f u m i a o b v i m a i  e b i d zom i j  u s  f om i v wo b a m u  I bj  e s p  i -  

mes  f  o amabj  e n  i bj a m b o s  f a n a n d i / /  m u  a s  pa I e mva s i b e n u  ma-  

o s b a j  en i a s  i b imj  e n z a s  baj  u i f o t a e u o f i b i  amea i v e u s t i o b a -

a b m a t a o b  [ ........................ ]* j  uj u m a t s a m e a m e a m e a j  i g o a j  e g  i g a po m i -

p a a a p j e n i  a i n i p i m i r u s  i m j e t o p i m y b i b i n  f o m a i  e s p j  i m o s p -  

i n a u e  a d e p j i m a s i m i  m e u i b o s  m e n i v j i m v i d  i d a r a s  p e n a j  i 

e n f a a  i v i s p a j i a s a j a  o J i m j e s a  b e n i  a m a s i b e n m s W a m a b j i s -  

unA n o / /  k a b i d J o s e a  edJ I n o J t i s t j  a v a t s  ma j  u bj a s p o n / /  

a i m o s  t  uj i 5 x s f a j  ad i  s  d j u j u  p e r r u a s b e n i  j a p a i s p i  ( l a u g h s )  

e b j  ea s a b  i I i bo a p u o m a s  bawi ma  f  i a t s  imoj  o v g a u z v e j  s a  I e f  — 

a b i n j i f a  e m i t  a p a m i s + s  u f b i m o f j e n a t b r i s k o / /  n o b i b a h e s -  

j e u i s  mu mi s  f o j u p i  b i e s m i s g e  n o p e S s e k o n t e s t a j a b j  i sberncS-

p j a d v e z a  buomi  [ ........................ ] madJomo e n e n e d e b e j  i j  i a J o -

bu I zm i f  oj ama I z a s  mi i n s  [ ........................] ba i t a  ba i ba b j o p o n d  z -

e a d z e a b  i s b  i t a t  m a s t a j o b a j  i z a n  na i I a z o f  amf  a v a j  a s t a j  an  

t o i m o s b a m o v i b o m u o j a s p o m / /  m a b i vj i s b i e b m b i s  f o f a m i g o b a u -  

s b ' e amas  ami  b<z5_j i ma s p o a m  i bj a s p j  on  i n a j a n « 5 f j  i d e s v  i g  i n i e s b a -  

j i n i s s  b a j a S a J o  j o b e a a u s m e a  he  b o m i a s a f e a z i b j e t s m a  I j u  

beau mu s b e ma j  b j u z d i n b u x s t J  a n e f a f o e t s i b j i z ^ f  f e a t i f j o m  

a i t i m u v a v i a s  a f a n b j  i d z  mai  mai  mai  o f e d  f a m o s i  b j a m i  

i b a b e t d r ]  e b j  e s b o m d v  i a s  i bj o m^ s a n  m i e r r u u s / /  t u S a b e a z a n  

o v e a  s  b E m^s b e n a j  o f a ba t  s  i c  o p j ^ m o s p j u  b a t  h^j  bam i s b j  a n s

[  .................. ] j u b i s  d e a f i j o p f  m a u e m j e s p a v ^  f e a b j u  n o p i t s

no [ l a u g h s ]  g e e s e n d  ■ g a ms  i o a p a J a  a j e v a m c 5 t s  b o p a j  u b tzS f  o —
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jlflaatesobojaspanijo do f ej 3 baje misti astjuli naits//
abj  a ns  i goj  a d i  [ . . • ................. ] imb a p f a b e t j a  i z i b a n + J a l i b i  en
eaj  Ifsns j i ben s f omat baj I obajopabi 3 i vamat sapovj at s
[ .......................] j u ba i z m i f i bj 1 sm i a mo f a i fami«Ss + uma a p v i b o s a -
j u p l n a s o  napmi noma [ l a u g h s ]  s t i k v o  vwo obuma s t  i uj e bm i 

eemuz f I  a]

*this indicates interruption by a second speaker
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KS Dialogue Time 1

Therapist: May

KS: Ce+ man d j a ]

T: May, it's May 2nd, May 2nd

KS: [...adibe da Sadz jas]

T: nineteen seventy

KS: [... bj ets. . . ]

T: seventy-seven. How are you Mr. S—? How are you?

KS: tl ijs bjo vwaje]

T: hm?

KS: [levi vi favia fawzis...]

T: Fine? You're fine? Are you fine? How are you feeling?
Fine? Are you feeling fine? Mr. S— are you...

KS: £ J a i j a i j a 1

T: Yes?

KS: [dedefo+atasis + s ]

T: How was the weekend?

KS: to sem n a a i s t s ]
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T: The same?

KS: Cnonemabls nononema [inaudible] no// ad euebido otjen
dau au emiz nodoz ]

T: You were writing?

KS: [ja ]

T: and reading?

KS: [no 3j  i na nj i evovomd3 i vud3omv i 5 o J / /  woui Su f a u e p a j i z
f A j a  t u u a / /  na b i sa b i bosobu a sabwova veu v i s t a b j  u s t  s ]

T: Writing in the books. Good.

KS: fo hm]I t

T: Good. OK. Today we're just gonna do some simple words.
I'm gonna show you the same ones again. Pencil, jacket,
belt and check book.

KS: (grunting sounds as if his mind had wandered)

T: Mr. S-

KS: [balzs baize bulzen svejtjl

T: Mr. S— point to the pencil, pencil.

KS: Ives+a bj i z  mos t o s + s  ]

T: Point to the pencil.

KS: [ b I ob ! s s t s a b j  o v i t s  t s u j b  l i s t s !
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T: Right, urn hm. Point to the belt. Mr. S—

KS: tbve fas!

T: Mr. S— point to the belt

KS: [abeIizvweinsuats]

T: Point to the suit jacket.

KS: [ J u t J  ]

T: Good

KS: [ja]

T: Suit

KS: [ja]

T: Point to the check book.

KS: [ J e t  Ju I ebu I abu 11u bj e ps  ]

T: Good. You're hearing better.

KS: [ d a s  p e A p j u s ]

T: Are you hearing me better?

KS: [ja bajejibus . . .]

T: You're hearing it better. OK. Where's the pencil again,
pencil.

KS: [a  1 1 p j  c  s  p j  i n f  w i s  ]
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T: Show me where is the check book (writing)

KS: [doma tjvumjvitsl

T: Show me

KS: [no ]

T: Show me where the check book is.

KS: [nobobitj ]

T: What?

KS: [no ]

T: Why?

KS: [ j u v j o  gemab i t sut s u s  ]

T: urn hm

KS: lanub-i ubj etubj osubj istsudzais+s]

T : You don1t have a check book?

KS: [ nojenpavjem bj ivjetats ]

T: Oh

KS: [ noda9 no a ’a ’ dedzenebesvos// end v o j  a b i v o j  a basbj a// 
oIfamisibasibisabusts ]

T: Here, match this.
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T:

KS:

T:

KS:

T:

KS;

T:

KS:

T:

KS:

T:

KS:

T:

KS:

T:

- 143 -

^nab I sts abusts 1 

Match it

[o mesmldzoz ambizebjasdzez [sing-song quality] bid3esp 
ot Jesbvensbedzasbeaj est s// aJinzos tJat/atJotJits sid 
ok tazekatsnots ]

suit jacket

[ s a v i k  e t a  s t o t j o J t J  v l f j t j ]  

suit jacket

[ cStJstems a t  Jamt J i t o d  i dz j o f t s l  

Do you have a suit jacket?

[ 0 a i s v o t s  ]

Hm. Do you have one?

[ja waj i 9 i 9 i nakokl  a v e m t s p i t s  v u t s d w i j / /  v y j e b u s v e t -  
buIs b e s t s  ]

check book

[no ]

Check book. You don't have one?

[no]

OK, alright. Mr. S— I'm gonna say "two" and I want you 
to point to "two" alright?
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KS: [avwa + s ]

T: Point to "two" OK? Listen and point to "two

KS: [ b o d o t J o t e n e t J e n e t J j o t j u i n s t ]

T: Point to the suit jacket and the pencil

KS: Eetsbjona af hafdzAns AtsdAsas]

T: First point to the suit jacket and then to the pencil.
Where is the £uit jacket?

K S : [sagasab is]

T: Then the pencil

KS: [detsapoIapezbusj

T: OK, I'm gonna point to, I want, I'm gonna say "two"
and then you point. OK? Point to the belt.

KS: [aelapalups]

T: "Two." Listen for the "two."

KS: [amamidzuis]

T: Yeah.

KS: [unintelligible]

T: I didn't say anything (KS continues talking) Listen,
listen.

KS: Enaw]



T: Point to the suit and the check book.

KS: [AbJ o t  J a t /usl

T: Point to them

KS: tnosje + s ]

T: Why?

KS: [Abj utebj oktaj a bj utabj estsutvestJ ]

T: OK. Point to the belt and the pencil.

KS: [Qafulba u q k I a sebj a zu nz et sa t si

T: First point to the belt.

KS: [eatmadzvans ]

T: and then the pencil

KS: te+-J et septs ]

T: OK. Point to the check book and the pencil

KS: feaemat J i zatj uaaboy i ft J 3

T: and the pencil.

KS: [atsitsrpouztsems ]

T: urn hm. OK that's good.

{interruption]
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KS: [ . . . b u m b o b o  m a s t a b o z b e s ]

T : newspaper

KS: [ a s + a n y Ip a + y Ip u u p a s i s + s  ]

T: Do you read the newspaper?

KS: [noj  o  ]

T: Why not?

KS: [a a a n a a I e + a b i z u v  d u a d a h e  vw i naviu i navui i na o b a 5 a h e J o
I o ba J  a v a  + s a b j  uvj i Jt a n m e J i / /  a a t p a S e t a  m i g n i j  p a n d o -  
m l / /  m i g b x s p a p j ^ z a b i m i t a + o  nwAvo ]

T: Can you read...
*

KS: [nevabssn o p e a e p a b o  I e  b s r e n i b u s j a  a b j r s / /  a  +  e v s S n s A s ]

T: You don't want to read it?

KS: Enimaj ima ]

T: You don't .like what's happening

* *
KS: [ n o m o j / /  n a S i v n  bA+ unu i j  pu b o s t s a b j  i mu0 i z  n u f  wa

[ i n a u d i b l e ]  i l i s i b o z d a s ]

T: OK. Mr. S— . Here's a wallet.

KS: [kaz ]

T: You keep your money in your wallet
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Kg . C v e j i z m u t a s b u s l

T: Wallet. Look, look.

KS: CadawIma+abj e s b u z e p  1

T: Mr. S—, wallet.

KS: I-. .  . b I z mo n a t s a  I a s f  i J t  J 1

T: Wallet

KS: f w e w i t j o s t s a s J

T: Wallet

K S : [oj i-mpoj i zpj  om I t b i  J+J ]

T: Do you have a wallet. No you don't have a wallet.

r *KS: Lo jaja alitalvaz jeas]

T: A little one. You have a little one.

KS: fnonojabjon +  J o s t  bj on ha bj i z I S  I z s + A f ]

T: OK. Here's a raincoat.

KS: twinda p oI 3 i s tjensplusinsl

T: Do you have a raincoat?

KS: t’Ooma// nono Gama 1 ndaj a ba bu sabj uzad ests// 1

T: You don't have a raincoat?
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KS: [nemaga s t s  ]

T: You don't want... you have an umbrella

KS: [vwalt vwalt [excited tone] ]

T; You have two umbrellas (laughing). Well. Do you have 
these? Galoshes.

KS: [mevenepj  i z p o t h a p t s  ]

T: Do you have galoshes?

KS: [. . . t  J«i st  J i nuz s o t s . . . ]

T : Mr. S—

KS: I j a z ]

T: Do you have galoshes

.KS: lada i s t e p o v a  i t  s ]

T: Do you have galoshes?

KS: [jes busetsl

T: You have galoshes?

KS: Lla mhm ]
i i

T: When do you wear them?

KS; [oma o womej eJ epaj  u s f o j  em i g a s j  i ubj i s p a t e  I e b e n t s w o n t  J -  
i s t  J e n t  Ja I os]
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T: Do you wear them in the rain?

KS: [jadz veu i nufsesavjetl

T: You don't wear them very much.
*

KS: [ n o  b l k A z  e e  e  [ s t u m b l i n g  o v e r  s o u n d s ] . . . m i z a w e n e b i
a u d e y  a j  b a i d i  I b u u t a b o l s u  o b o t a m a z a b  i j  u d a  f o b o t s a m i -
z d u / /  b j  o b o m  i su3 ]

T: It stops raining

KS: tap fifimilja aja e bis m a  bebehostibimustituvo
bj osas 1

T: It stops raining huh? OK. Where's the wallet, where's
the wallet?

KS: [ja 5a bjiz a p s 3

T: Where's the galoshes? g-a-l-o-sh-es.

KS: [pasip i nabj i J o J t J  ]

T: Show me’, point to the galoshes

KS: [ x e p j e z o  ban i e J t o n a  i J t o t  JI p s ]

T: Point to them

KS: [natab i zsu f s ]

T: Point to the galoshes

KS: [ n a t a f a m i t b e s  ]
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T: Where's the newspaper?

KS: t n a p a j is p Io p n e p a v u z  set n u s ]

T: Raincoat.

KS: L e m a k a d o m  s o a s i n s l

T: Now I'm gonna say "2" and I want you to point to "2",
OK listen. The wallet and the galoshes.

KS: [ e s  v w o s  p u j a m  v w o s  p e n s a n ]

T: Good. The raincoat.

KS: [ s u a s A n  1

T: Raincoat and the newspaper.

KS: [ j s e n k u z p A t A  puez+apIA n 3 p i s ]

T: Good. Very good. OK. The wallet and the raincoat, the
wallet and the raincoat.

KS: [jadbuspuspjestJja]

T: No the wallet and the raincoat, wallet and raincoat.

KS: [aegnuzabiedzuzu+s ]

T: First the wallet

K S : [aa + suts ]

T: then the raincoat
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T:
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[ h e g j o s  d u p s ]

OK, good. Newspaper and galoshes.

[ t a p e b j z  z l s  pat  Ij u bj e Jj  a ]

Good, very good, very good. Now I'm gonna try '3'. 
See if you can remember '3' '3'

ta+j  u s o t  bj i bl

Wait, and then I'm going to say '3' OK? Wait, then I 
will say '3'. The wallet

[ ba f j  umat s  1

the newspaper, no wait. Wait until I finish 

[n i z e s  [ i naud 1 b I e  j ]

Wait. OK. I'm gonna say '3'

[j i s t e j  gaaSpa  s ] 

and wallet 

[gj i d e s  ]

Good. You're listening very well. Are you reading my 
lips?

[j 3 1

It's easier for you when you read lips. You're very 
good at it.

[ a p a d a j u l z  j i s t s l
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T: But you can't hear the words very well can you

KS: [njapopj ins!

T: Can you? You can?

KS : Ekva d ^

T: You can't hear the words very well

KS: [pab ij ube stabwe I u bw i stupesups 1

T: You can?

KS: to aj mu+amea+spozpus fusmaJis kamallsoml

T: urn hm. OK. Now I'm going to say '3'

K S : [m ]

T: Wait until I'm finished and then point to them. The
galoshes, the newspaper and the raincoat. Very good, 
very good. OK. The wallet, the raincoat and galoshes.

KS: [na itsutadalead3a+cnpovotapidzabotJ]

T: Good, very good, very good. You're doing very well.
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KS Dialogue Time 2

EP: Your name is K—  S—

KS: [j e s ]

EP: So tell me your name.

KS: [ a d  w a d  h a q m a b i s a b o ]

EP: Tell me your name, your name. No tell me, tell me
your name.

KS: [ a  e a g  i g o s k e f j  o d e s t  i s t e t  1 s t  i j  s t  e j k o p i s t  ej s t  i s t  i J  s  e j -

e s b o g i s b a d i z p e f o  w o s  w o s  ]

EP: No, no, no, just sit and tell me some —  no sit down,
sit down, sit down (taps seat) it's ok. Urn (to J) 
should

KS: L a i n d u j b a j i s t  b e a t i s t  e a t m  i s t  r a s t o m a  i a  s d  i u  s t  s  ]

EP: urn hm

KS : [ j  a ]

EP: um hm. What else.

KS: [somsd nobaEm datistEadistodEgj£sj£s 1

EP: um hm. What did you do today. Tell me what you did
today.

KS: Lbatmo'J

EP: Did you go outside today?
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KS: [ £  9 ]

EP: Did you go outside today.

KS : [ a bj u f ad u ]

EP: You went outside.

KS: [ja]

EP: It's a pretty day? Did you think it was a nice day
today?

KS: [tu5e*]

EP: Today, right.

KS: Cai* vent* foa* a* vaIowzpoId3 izazezjatsj e]

EP: Oh

KS: [ ja]

EP: Oh. Do you take walks around the building (making a
circle with hand)

KS: [ja fan toham je]

EP: Oh I see, back and forth.

KS: [ a i d I da j a i b I st / / ai baofis [ i na ud i b I e] ... [ ho I ds up four fingers]] 

EP: Sit. No why don't you sit down.

* i n d i c a t e s  r e c o g n i z a b l e  word
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KS: [ I n a u d i b l e ]

EP: Sit. Why don't you sit down, sit.

KS: [Inaudible]

EP: What's the matter are you worried about the time?

KS : [ dozanmasj a*m i zum]

EP: Doesn't matter. Ok, ok. What time do you eat dinner
usually?

KS: [ o  A v e J  enzaS i d ad i dad i st J ven i v e h o m A b  i jes+es// j e]

EP: Maybe we will

KS: [kemi b a  j i A s a s ]

EP: Yeah

KS: [oke ]

EP: OK

KS:[abJustfiap e inusaais[inaudible]]

EP: Yes, both of us.

KS: [ja bo* ]

EP: Um hm. We'll have dinner with you.

KS: [ja ]
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EP: OK good. Do you want to read. Do you want to read,
(to J) Should we read some things or I'm gonna ask 
you to read some things. OK?

KS:[jumidnadis vwat]

[ks reads text]

EP: OK. What's the matter?

KS: [numa ai bed hie]

EP: Oh you want to eat now. Can we wait a little while.

KS: [am fom]

EP: Can we wait a little while. In a little while

K S : [ naw naw naw]

EP: Now?

KS: [ab i b i bepf 1 1 Sedeadestev i f a abjuz fat m e m g  aibobaisise]

EP: Can you sit down just for a second. Sit down for a
minute. Can you sit. Five minutes. A little while.

KS: I j a j a j a j a j a ]

EP: OK?

K S : a ]

EP: OK. Can you tell me what this word is? What is this
word?
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KS: [ g o p n a j u z  j e  6 i s  b o p e t a n i s t  f e s t e n G o s ]

EP: OK can we try another one or? Can you read this one.
Follow along with your finger like this.

[ks reads text]

EP: OK finished good. OK now there's going to be one more.
JB: Ask him what this was about?
EP: OK. Can you tell me what this was about?
KS: [ ae*33

EP: Can you tell me the story again.

[ks picks up page of text]

EP: Don't read it, just tell me about it. Tell me who was
in the story. Who?

KS: t me ba veml

EP: No just tell me. Sit, sit please. Mr.S— please sit.
Sit down.
[ks goes to bookcase]

EP: What are you getting. Are you looking for a book. Are
you looking for a particular book.

KS: [inaudible]

EP: OK what is this. What is this?-What is this?

KS: fbes fa va fjom 5ise0fjod ben// besbi j is bias]

EP: Is this the same kind of story? Did you read this?
Have you read this book? Have you read this?
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KS: [ c o n t i n u e s  r e a d i n g ]

EP: Why are you reading me this? Is this the same as this.

K S : C s I b / / atuisisem vajahaem// nasubad emsam+ova//[gets up] ]

JB: Do you have anything else?

EP: Yes I do. Mr. S—, I'm going to ask you to do something
else OK? I want you to read some words. Remember last 
time I was here we read some words.

KS: [apjospas feumamis pjod va n i m i sw i bj u b / / obaigos pot kem- 
j e’ ben i m i esepabaw// o amaj i z i bj oses i juno*]

JB: the eyes
KS: [no naw jaid-iemiziz]

EP: Why don't you sit here and show me. Show me. Sit here
your^yes™6’ wkat's problem. Is there a problem with

KS: [no no no nau baj i mengj ozd i z]

EP: Good.

K S : [no no]

EP: Try, go ahead.

KS: [ a i b  a i b u o s t e  t o  e u b  p j u m a  e s t  n o b j  i z  k o m  j  i z d i s  t j e a / /  

d o s  d i s  t j i s  j u n o *  ]

EP: uh hum

KS: [epjesbjos bairn eas meni bwiy i st wistjis// a i bj oz vos]

EP: OK, I, can we go to these now.
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KS: [ j a ]

EP: Yes. What was it about?

KS: [ja fol gjoma// et a foub 1st bjod i st pead ias diest]

EP: umhm

KS: [gjop J a n e  bof// j o  bo p a t / /  bid e a s  b e s  v i e s ]

[ks reads text]

EP: Good. What was this about.

KS: [kot ot vot moz mizmezivi [pointing to neck]]

EP: Tell me what this was about. What was this about.

KS: tjs no bat a vat ]

EP: What did he write about.

KS: tai ino bes es e [begins to read text again]]

EP: Tell me just tell me in your own words. Tel me. What
is this about.

KS: no no not not habile es pad bis [points to his
temple or eye] objabese bj ebj of ej maws eis on bot bis- 
tan esta baj ia [gets book from bookshelf and reads] 
si ef ai sen os// si ib abjofa amtbasebjosibimz je 
[reads] ol vais best inbus gjos ginz fot ain ist god
en ia// os vai// o eab ai bot en ist 1

EP: Is this the same?
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KS; [ hA]

EP: Do you want to read the words? I'll show you a card
and you'll read the word.

K S : [ j a ]

EP: OK. What is this word?

KS: [gjaidz od lasts ai pjobaistJ]

EP: OK. How 'bout this one. What is this word.

KS: [ftr) kauz dist// aiz gjozd ist Gas t saj om i zd j e sd j I s bis] 

EP: Is that English.

KS: [o gjainz des tan iast]

EP: Is that English.

KS: [ hm]

EP: Is that English?

KS: [no no tarn a baim s t e t j e s  ]

EP: Deutsch?

KS: [a baimais baivwa// ob_i i f komaba ba ! w i stjua b i 3 i ]

EP: Is this German?

KS: [jal 

EP: German
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K S : [ja]

EP: Is this English?

K S : [ beud i a s k]
EP: Is this English?
K S : [ ba p an i st]
EP: Is this German?
KS:[bajn baj n isja dea misa]
EP: Is this German?
KS: [ abJ a i npa i st i sg511 isastJamiskosdia nobj oitu i stobo benani 

bjest ]

EP: Haben Sie Angst?

KS;[bat jas bj aesu//[out I i n i ng letters of word with fingers] 
em sef kim jem]

EP: urn hum

KS: [Am]
EP: OK. How'bout this one, can you read this.
KS: to baai dzAd ists is ad es pana iz tsozol

EP: Is this a word?

KS: to fa9 nozatames baiza mazabis no tenjis njuzl 

EP: No you can't tell what it is.

KS: [aj bips no a na vwots]

EP: You don't know what it is. Is this English? Is this
German?
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KS: [ a l f  a m t e t j A s j u s  a i  no w a h i s i s  wAjsmen]  '

EP: No you don't know what it is. OK, let's go to another
one. Can you read this word?

KS:[gjed awt enz dzolis bemzmi'belibaitizbisbisviada]

EP: What is, what is

KS: [ ko v a i t  e s t  hean i s + J i a t s t JjI s t s ]

EP: Can you show me what this would look, how bit is this.
This thing (pointing to word on card). How big is that? 
Is it big like this.

K S : [ o pj a i m ]

EP: (to JB) It's a snail. How big is it, how big. Big like
this or is it little like this? Little?

KS: [mumbIes,then gets up]

EP: No sit down, sit down. OK, is this English?

K S : t n j  a u 1

EP: OK. What's this?

KS: taut ot ists// set on istl

EP: What language is this?

KS: to bj aba ispistsem ]

EP: Is this English?
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KS: [)a t s u a m e n j i s  pad I s t  pod u i s  v i j + s ]

EP: It's English? English?
>

KS: [ho]

JB: Ask him what the letters are.

EP: What is this litter. This, what is this letter. No,
no just this first.

K S : [ ap ai bis es tjeam is bis iaasts buot bat bis pot en
i as d i asts ]

EP: What is this letter?

K S : [ o]

EP: Letter, what letter is this? 'T' 'T' 'T'

KS: Cvits ]

EP: Is this a 'T'

KS: [pa ituu ]

EP: 'T 1?

KS: [ no ]

EP: 1T 1

KS: [jes ]
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APPENDIX 3

Single Word Reading Tasks
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Appendix 3a
Reading Task 1: Order of Presentation of

Target Words f Numbers and Letters

1 . start 24. ask 47. deer
2 . serve 25. sense 48. ball
3. slab 26. guard 49. lake
4. lark 27. dart 50. catch
5. skirt 28. whisper 51. jab
6 . tower 29. pluck 52. gin
7. dip 30. bank 53. shirt
8 . bag 31. crab 54. miss
9. melt 32. fence 55. zip

1 0 . try 33. nerve 56. bathe
1 1 . flea 34. card 57. gather
1 2 . blow 35. snail 58. thank
13. arm 36. drum 59. give
14. belt 37. truck 60. laugh
15. glue 38. farm 61. avoid
16. throw 39. lamp 62. suffer
17. survey 40. buck 63. feed
18. fry 41. cry 64. zeal
19. task 42. sew 65. lathe
2 0 . cow 43. wake 6 6. thing
2 1 . frenzy 44. hear 67. graph
2 2 . snake 45. fall 6 8 . fate
23. sulfer 46. live 69. sing
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70. beg 97. embark 1 2 2. 1

71. linger 98. rag 123. 6

72. go 99. flee
73. kiss 1 0 0. convey 124. M

74. heed 1 0 1. jersey 125. S

75. week 1 0 2. whimper 126. U

76. hate 103. cart 127. H

77. do 104. camp 128. W

00 • take 105. latch 129. F

79. come 106. chin 130. P

80. make 107. sip 131. Z

81. buy 108. void 132. A

82. pick 109. seal 133. C

83. leg 1 1 0. lather 134. E

84. back 1 1 1. need 135. J

85. finger 1 1 2. pan 136. R

8 6. pickel 113. tail 137. N
•r-'00 car 114. cap 138. K

.00CO bed 139. Q
89. cat 115. 2

140. Y

90. nail 116. 7
141. X

91. gum 117. 4
142. T

92. cab 118. 9
143. 1

93. man 119. 5
144. B

94. pie
1 2 0. 8

145. 0
95. weak

1 2 1. 3
146. D

96. observe 147. I

148. G
149. V
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Appendix 3b
Reading Task 1: Single Words, Numbers and Letters
Target Items and Corresponding Jargon Responses

Item # by 
Ord. of 
Presntn. Target *Ref. No.

Phonetic Transcription of 
Jargon Response

13 arm 38 to  j a i g i a n i a t s ]

24 ask 19 [axtuaj rsdzjajt j]

61 avoid 108 [ohjezenzdzea ist  sogaanestain-  
las]

84 back 8 [oba ines9 ias  ogaanesdias]

8 bag 84, 98 [vo’ f i n s  vod z i j e s  ]

48 ball 45 [hobuausesbasosbasd ies  obuaudzis- 
bandzospazbi]

30 bank 58 Eoma-i im5aded i a s t s  oua itanstsests-r  : 
las]

56 bathe 65 Coda idesdzen i a s t s  o d a a t a n u s t l

88 bed 70 Cotain iast  otav 1 istvazd3i.P

. . 70 beg 83 Cegj a n i a s kso ta tu a m i a z]

14 belt 9 E d e j i ta i t  i t sk  samasjel

12 blow 72 Ejoaaid ia s l

40 brick 82 Eelaebota indesd i-i s ogsu aj densdas- 
d iys]

81 buy 94 Eobaainizbets baspo5bIsbis 1

92 cab 3.51,89,114 Eofbainiys fo tabizbodeazl

104

87

camp

car)

39
93

Eobuanisbaniasotangjenstsl j i a s -  
som ij ]

Eapfainiast s o t a i n i a s t  s o t a n i j e s t s l

♦Reference number of related items refers to item number in 
list by order or presentation given in appendix la
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114 cap 89,92 [+sopa i nam I azoba i zeve!

34 card 26,103 LopacUumpfansd iasbasd  i jazb^ l  v i -  
j e l z i a v a l p a  1

103 cart 1,27,34 [ so t u a n l a s t s o b u a n  l a s t s !

89 cat 92,114 C o f a t i n i a s t s o t a i n i a s b i d e  i a s !

50 catch 105 C o t a u t e s t s a n i s t s  o t a i d o s p a i z d a s -  
t z o s p e a j i !

106 chin 52 [ e t a i n e b  I a s  o s t a n e s t a i n i a s  e s t a n -  
b e sa tsan !

79 come 91 Copa i nesd i atsofcu a i densbej  ebej a s -  
b i s b e s e a  !

100 convey 17 l a i u a b a n e s d i a s e ’ a n b e s b a n ia s  !

20 cow . 6 Iowaugam i a z k e a s  i a t j !

31 crab 51,92 lowagj a i vb i svasbAsv i j a s !

41 cry 18 [ f s e j i s t  a l t s  d i j i s t s !

27 dart 1 [ f a p i a S e a s t  i s t s !

47 deer 44 [ y d a n e s d ia s  o g j a n d e s t s !

7 dip 55,107 [ s lb a l  a id  i s t s !

77 do 15 loda i s  kod i J !

36 drum 79,91 t u  a t a  n i s to d  i a s v  i a s f  cu a i t a m z I s t -  
i a s t s  !

97 embark 4 l o f a a d e n s t s e n i a s  s o p a n o i s p a n e s b -  
e a a i a z e a  !

45 fall 48 : t b u a m d i n z  e s d i a s t s  fcxi t u a u z e s t s !

38 farm 1 3 ■ f o t u a i n s t e s p a i n i a s d z s s i a s  ovbuau-  
dza inzdz i j e s t s  vosasd  insdasdeas !

68 fate 76 l o d a a i n e i s t a i n i a s  s o t a t o n s i d i a -  
ist!

63 feed 74 [ a p i d e n i j a s  o t a  indeskan i a s t s u s  
l a d e !
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32 fence 25 Cjopedenstsej izsopa idzestseasva- 
dispiaspibesba diazi ]

85 finger 71 Covaigestaniast sota indembiasl

11 flea 99 Cwataneyva Jobaitinzsvias tseys 
pasp imisp iyts 1

99 flee 11 [fjubainiysbainaj iz sebaunesdias 
sopaniy istl

21 frenzy 101 [otuamis pizasopaspanaspisd3ens- 
lysts 1

18 fry 41,81,94 tfawavja in ists fotaj i jasbesbists 1

57 gather 110 tofj odainias otanediys totaned- 
Jys ostandestsaJ iys 1

52 gin 51,106 fejidin ists seijansl

59 give 46 tkipadinzdzu ijz sofcua iden iyst
sofcuamespandespezbija J

15 glue 77 [fj ihjoteasbetsvesbisusveatsve- 
nsv utsiva-1

72 go 12,16,42 ôgj empf[whisper]__ists^

67 graph 60 tofcuabensainias odaabensbiyists 1

26 guard 34 togadanOazdijaGiasts sotuanfcuas- 
Ijasus J

91 gum 79 fomej is fobadibanias 1
76 hate 68 tobajadesdej ists odiaigetainiyzt 

otanistadbiaz J

44 hear 47 ^napadedz iasts..1
74 heed 111 logja inijssts otanists otanias^

51 jab 31,52,92 f-etanijaziasts otaaidenzistsj^

101 jersey 21 -̂tsaiben iazan isz tebanesvan ies -I
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73 kiss 54 [sobu enz ijasd i b s . . . ]

49 lake 22,43,78,80 bb u a u d is t sey i /■ o+au+es+sanib ]

39 lamp 104 bobadened iy s b i t s  ]

4 lark 97 b gaidlbiz...]
105 latch 50 fea fjanesbanibs  ostandiskanibs  

sapanisvada ]

65 lathe 56 bdbaid esdza in i jas  osdbangediys  
obyandes]

110 lather 57 [fsol stanxsbanad iysosta indispan-  
IbSt ]

60 laugh 67 bamodespanadizbe tsopanzdezbed-
zdibdzba tsopadzpespepguabizaz-  
bel

83 leg 70 bbba in i s t s  _vbba in isbon ia sb itspa]

71 linger 85 b  dainesdzenibs s o ta id e s ta n ia s  • 
s o p a i k e s t s a d i e s . . .  ]

46 live 59 bdbaunsespaj isd ibsp ibzbis  ]

80 make 22,43,49,78 bbaiSesdainaibs  dAn.. .p id ib z l

93 man 87,112 b w a in ib s fo ta in ib s  ]

9 melt 14 biodJ i n t s e j a s t s  ]

54 miss 73 Cnapotibzvijas ]

90 nail 113 Ecu a i nesd ibs ]

111 need 74 bwgjanustsogjaniz ibs  so s ta n ib i s t ]

33 nerve 2 lixiaidansdesd i s t s . . J

96 observe 2 Etopvodenonibs sofbanefbanibsl

112 pan 87,93 Eoba in ibsgesba i n iyst!

82 pick 40,86 Eotua iesbariavizfa opanezpizvibzb-  
id ibl
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86 pickel 82 Iseems to him the short- 
short-long stress pattern]

94 pie 81 [taibia is fsaib eniyzist^

29 pluck 137 Lo+a ftsde+sdej iasdje+sas obJat- 
amditsasfoa 1

98 rag 8 CaJaidiyts seganos sambanal iase-
zam3

.09 seal 64 CbPea iasbajab izba sopazdisbeSa- 
d 11 be!

25 sense 32 [aJabuemsAnsoisiAsuasvovja 3

2 serve 17,33,96 [fo veyz i3

42 sew 12,16,72 gyayzdejxsdiys do+andeniy..3

53 shirt 5 Eodaanzdestain ijaz+sets odais- 
dz izta izd ijaztjezts 1

69 sing 66 L  enedias odanedias3

.07 sip 7,55 r .Lsepamiys sopaniysviys sopain-
iyst sopebiyse 3

5 skirt 53 fwAzis foBerua inzis+s odiedzv.ists]

3 slab 92 tamje fejewinuf 3

35 snail 90 fnatotsdea+sdijatsts opasispjos3

22 snake 43,49,78,80 Luaiganijas+seatsvida ogjaidane- 
dias ogjaidests ijais+sJ

1 start 27 ^fataja +saistsi+sAstsajitJt3

62 suffer 23 l-sopaden iastsopanespan iasps3

23 sulfer 62 Luabanez iazdzisasas.. .3
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17 survey 2,100 Co j a l k a n i z d j e z i j a s t s  sooetanse-  
s t s o s b i s t j a s  ]

113 tail 90 [oga in iasta inaj  i zo d J a in es t ia s t s  
osta  in iastanias]

78 take 43, 49,80 Cobanis topaidensbesb iaspes ib ias

19 task 24 Eob a l z  dainzdis  vusdeasts  ]

58 thank 30 Eoawamaideziaz sopaiSespaniazp-  
espazasp iaza ]

66 thing 69 Cibanisvani9S obanisbandists]

16 throw 1 2 ,42,72 LdJebotain d i t s ^ s t s t j ]

6 tower 20 flobadbezutssamsims 1

37 truck 29 Ecu adawsdensd ia s t  odiadauskan ias  
oskandAspasv i s t s l

10 try 18, 81,94 Eklopa inamiazajastsastjam]

108 void 61 Eowa i n ia so s ta n is ta  in iasl

43 wake 49, 78,80 EotuaSestsa iS iasts  ogjad«Sstsania,

95 weak 75 Ebaibeasts sepaniasp s a i p e n i a s s ]

75 week 95 Cop opJai obaa iges ia s  o fa in sd es -  
ban[groping]. . .  i ja se sa sp o isv e f

102 whimper 28 Eotu imgetstanias  setanisban iabas!

28 whisper 102 [gjobalS insdazd i jazts iazv iaa  
obaS i svedzenea i s t s  ]
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64 zeal 109 [ obuezb3 iniazbizea obanzdenias]

55 zip 7,107 [ segaadiazdiazts sodai+anijists]

122 '1 ' [tobaIniasts ]

115 '2 ' [ kopu is]

121 '3' [ohjainijst sopaniaspas ]

117 1 4 1 [ ofjafdzinaj tsitsiats]

119 •5’ [opaIn iasts ]

123 '6 ' [fopainiasts sopaddajis]

116 '7' [waiats tsapiy£s+s of fcu anztsanz iast]

120 •8 ' [fsapiaests ofbu anztsanz iast ]

118 '9' [ odanota i n i st sotean iaspAmias!

132 A C apiniys]

144 B [ obitsomiapofomiazbaziaz 1

133 C [ dai ist sopainiast ]
146 D [op govetsanspeu aijaspesavjeas 

spideal

134 E [ opain i span iyst]

129 F [ gaobajamiazbosbiasbia]

148 G [ sebej emeu sogjens somaais somey- 
baas komajaza ]

127 H [moaeAns esbania^

147 1 C iadotsiybjos fiabozaheazal

135 J [ tsamist sobistwidz ]

138 K [ gejaijas sopainisbAnias ]
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1 4 3  L [ a u v f f  a j z i s  beaze]

124 M [afjes apaomas domats ]

137 N [ts^bainiais s^da in iasts]

145 0 [somsuafda ojadbimiadias]

P C oda in iask oda ini sbad ias]

® [ of a ofba [groping]..]

P [saponiasps sobenias ]

S Csefaelidz sepaaanAstists sopani-
spadias sopaniaspasoabeniaes ]

142 T Cop bed ists sotuaif]

126 U Cab ists oba i n ist iasts sob soba-
aimijes... ]

^  Casobai sbosbaimiss biazbabizoba^z ]

128 W Cfabeis bozdinsb/u ab ij sb ij s]

141 X C IpeaesvcJs s^sososss]

140 Y Camadadzpadizpozdajhigejzevsl

131 Z C kuvsmejeha sopaimesia iaz kopaniastl
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Appendix 3c 
Target Items Used In 

Word-Nonword Reading Task 2

1 . bag
2. Angst
3. o a n
4. snail
5. wort
6. a f p
7. rasdin
8. tail
9. sglulk

10. Buch
11. dsin
12. bed
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APPENDIX 4

Connected Prose Reading : Texts and
itTranscriptions of Jargon Reading

*Please note that for reasons of clarity of representa­
tion in the transcriptions, the following equivalences 
obtain between phonetic symbols used in the text and 
graphs and those used in the transcriptions :

R= a y= J
x—  *J 2= 3
6-  J 3= d j
6= +J u= y



-  177  -

English Reading

1 The Hare and the Tortoise:
2 A hare made fun of a tortoise because it was so slow.
3 Then the tortoise said to the hare: "I will challenge you to 
4a race." The hare thought this was a silly idea but agreed
5 to the competition. They started off but the hare
6 ran so quickly that soon he was far ahead. Then he thought:
7 "I'll take a nap until that stupid tortoise catches up
8 with me." The tortoise crawled along very, very slowly,
9 passed the hare who was fast asleep and had nearly reached

10 the finishing line when the hare woke up. The hare
11 ran as fast as he could but he didn't manage to get there first.
12 The tortoise had won the race.
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KS English Reading Time la* 

rf * 2L jeat ’aj 0 O ’ 6ey tsetea1stsateie// oaala waits fojcua sen-
3

deaitsaiaizy betan 1 afea 1 ai Advaitsfoa vwaits// 8ea 8eas tu- 
daldistolwis dan dudea hais// awvaifs kobyemiavedzes tuy- 
je a wa i t z e a bj u bj 1 s 1 a// de hej 1 xe bj a j d ej pv i sva i d vea sa f ej 1 su 
idaaet kuats eiaan umumits// dutzeisub hej be’ be’bl i Jititej - 
tsemimi aine bal SAnJ xdsiz i ba ia itzvwotsditsf^ts// m d u  £J son- 
ibia fojs ains tijabos foJtem ijisfoz dej j o s  hes bes beni- 
tseui// edvwais kamalev ai rap imvirfts dejs soveaaas dIb— 
eathabomsj vizes sekseabatsenes opts vatiamed1svoza//
[ i naud i b I e] 8aj e sts r s bamviJ fanzOns suysoavwia// fiad’aJis 
paobma bi stsamea siveaobm3n emeni Onsfan «5nsis feaztn// dea 
aamT zdets ea enanG dejaiz vwijvaif opzimis dzea omiadze// 
oasvaif oafia komeas badeja aesdeanis vwoneba9 faaais dea ais 
vweatele fotes dea aesetzeanostsizukstsats vwosfsin j  i emu// 
j obos// 1

*Pirst of two readings on same day
A*Numbers refer to lines of text being read, v/hen this was 
determinable from watching KS’s finger guide his reading.
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KS English Reading Time lb

e a  h e j a  u n t  d e n  haj  i + e j  s +udJ  a i + s  i s u s / / 2 a w o l + s  vwa i t s  d e a s
3of a d e n s d e a a j r  s + e a z a s  p i a a s o I a i v y i n a i s  o j  va  iJ t  d i a d i a u f  

d e a ’ b a i n i i e s u s a s  t f d e d e j  a i b i u j  a f  j e / /  a b a i f  vj  rd i m i j  s p u j  i s  t u .4
dias avwaseve// Sea ame ba+piai stedvaiseavwaisfyzan apea-5
vyvi+es ea+gamibiiis Si eas obadambead r st kArtiaa i s mans ente-0
naveasofeaaj i sias feaain beveas pfeaisipus dzea a ivaivwos- 
des emosbeza// dzomdzeainidzani of adGeajisovwajits omimi- 
foa o'dhaimitzonimeni + zeatzatzamab i v// nuaba i sboba i z// Sea

Q
g a m n e s e a s f  f o m a l s  f j  oma s f  oj I boa a v i pandJ  i mamz i a s  b a j o f d e a

vainiasvei iaso asbeaji unz es svandafabaeindzem//^Sea vu-
asoansteamoaaspisasfeaai v i a m e a t z x p i f a  aibesesdea kameam

12aafdea fofts aamemi beaaaa indea menja// fiat oea kamdea tsineaits 
tsineaits fainedi vai+sdea aubea kamisbos//^

0



-  180  -

KS English Reading Time 2 

1 2[ gaif// owaizonSestanI as// oil ai gest va i oj  estanestan ia//
estaniast of baI beve+ls// dj$ dets bjot hen ias// fotend-
las// etvenbestisteniast/ / 4 o bjav fAlain egeniast// fes an
is+ania est an ba’etenias/ / 5 do azbeniasts// d«S i spen i aspen s-
dajis/ / 6 a bjof e an iazd// et iast// estan ia// if vwaz//
fot an// et enodiaz// fo’ bateistiast//7 if gjeb eans// of ait8
ias eas tens// badenet enzted ia// bedistadeas//ed awd ia 
tod J a w d  an iaz// od I adviztadia ebaib bat okinbos tanistad-

Q
lav// J o p a i  bod i a  baz  b o a  v a i st iast et a i / /  un i a b  est ias
pe sda i// 1 0 o v j  aa b om iajev vwat ot eis bes pan ia ob a i f / /
11 12a aidbia bedias fot bia best ims fot ais pis ba i f// gofait
anzt is// fot maindesis//]
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German Reading 

Vorwort.
Seit beinahe einem Jahrhundert sind Mathematiker und 

Logiker mit Erfolg Bemuht, aus der Logik eine strenge Wis- 
senschaft zu machen. Dieses Ziel ist in einem gewissen 
Sinn erreicht worden: man hat gelernt, in der Logistik mit
Symbolen und Formeln ahnlich denen der Mathematik in stren- 
ger Weise zu operieren. Aber ein logisches Buch muss 
ausser den Formeln auch Zwischentext enthalten, der mit 
Hilfe der gewohnlichen Wortsprache uber die Formeln spricht 
un ihren Zusammenhang klar macht. Dieser Zwischentext 
lasst oft an Klarheit und Exaktheit manches zu wiinschen 
iibrig. In den letzten Jahren nun hat sich bei den Logikern 
verschiedener Richtungen immer mehr die Einsicht entwickelt, 
dass dieser Zwischentext das Wesentliche an der Logik ist 
und dass as darauf ankommt, fur diese Satze uber Satze 
eine exakte Methode zu entwickeln. Dieses Buch will die 
systematische Darstellung einer solchen Methode, der 
"logischen Syntax", geben (nahere Erlauterungen in der 
Einleitung, **1,2).
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KS German Reading Time 1

[ f a i  + f / /  a n e m y e  i j  g a d z a o  I d z e n e t z e t z e  e n s / /  f o t e a a s t o a a d j  e d -  

e a d y l  1 j t J e d z  i s  u n s / /  f o t s e t j  e i t j o  w e o b a i s v i d z  b i a o t s e s t s  

a j a  e a  f o t s  d e  e n o t s e m e m e s / /  a l s e y s t c i f  a e g a n a l f e a  s o b a t s o n -  

em o f  a i  e nar r t Af / /  b a e m a f / /  o j  j e b j o m a s a s / /  v we j  w i d u s  wej  

h a i s v e J d J a  a u f  i n d e a  j  i j  i S i s t s u z u t s  n e t s  s i  w i a j f  b a d e a b u s -  

uo o n s  f e a a p t s o I m a I s  o n a e n i t s  S a i n  e t s  f o j a + s a m a + s i a e p o v e b -  

i t s  i n h u a m i + s a m i m s  v w a i n  e i t s  o a i a e a s  o n a i s t j j a h i  a p j e a f / /  

a e t s  a i n s  j  i b i a i s t s i s j o j p  b u l t s  v a t j  d e a s  f o n v e j t s s j  v i s  a i t s  

f o j i s p e s j i s a m u  s f o t i m e  a i s p o a z u s  0 e v a i s  J o m a d e a  d e a o p  v e t s  

f o a e m i m i s  b o s [ i n a u d i b I e ]  mama s i s  d e a  f omama f o v e a t s  S o l  e a  

f o a i n a i n z i m i a m i a d z a n  S e a  a u m u d z / /  [ i n t e r r u p t i o n ]  a n v i y t s a i t s  

f e u t s e a  e s  un e a t s e s  s u n  S e t s e t s e  d e u v i s  v a i  v w o t s / /  d e a t s -  

e t s  v a i  b e y 9 b l a s p I  an  e a a z e s / /  v a j  e j  a u f  a l e t s a n e a u n s  f o u i -  

s t s i y t s e s / /  e j  a s A i n t s e i n s j a t u a  v w i n s t e m i s  a t s b a v u s / /  i n -  

d e a  v a t  s e n v e s  i s  s i ns  d e a  a s  o l  d e a  a u e i j e b e j d a s  j  o we d  kedu e m e t -  

u j a u d z a  f  o s j  a t e n u  a n z  I n a n s  e u m o s  v w a i  d e a  o n a e t j  o t s d a m e p e t j  

d e a  a i n i t z a i t z  f y a i t s e n a i t s e n a i t s a s / /  e a v w a n a e t s e t s e a z  a i n -  

d e t s j u m e m e  o e n S e i a t s  5 f  d e m e u e s  e m g j o m i b i s / /  d i a  a i j a  a u f  

t j e t j e j a  a i n a  S s a a t s a n i  e s s e u a  p a m b j a  a n s u l j i  be j  I t j e u i b e -  

z i s  S e a  a i s  f w o a  S i s a  f o B e n a f e m i s a s  f o d e t a d a u  i n t z e m i s  o n j a  

e t e n z  v e s t e a  bj o t e t  s  j o p e m  e d z u i s  f e u a m i z  f o u a p  d a e  m i b i s / /  

e a b o b j  i n g e k i n i t z e J  j a z  i n d e a s / /  i ad ea  t  s a  s t  s u  i z  a i t s  t s v e s / / !
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KS German Reading Time 2

t x a d  J a i s  e t  a n a  i a  e z a  e t  an i a e a z / /  o t e d z k o t i t  od i a s / /  

f e + i j s / /  e s k a m i s t a t e s t o d i a s  / /  a f  d e j s  g e s t  han i e s / /  e g e s  

j e g a n  i a s  g j e s i d  b a t  od e n s / /  b o t  han m o z p a s a / /  t J  a i z o t  ed  

e i s  i j  a i n  g w i a d  e z  i a z  i g a e s d a n i j z  hAj i gj  An i a z / /  e s k a t o s i s  

i t a n i a s  f o t  ad b e v d  i a z  o d e n i a z  e d a n e s t i s  f o t  e m i s t a z / /  o t s  

/ /  f o t e m  b o o t e n i a s  e g j e n i a s  gj  s b e d  e n z d  i s t  j e t  b v a d a  i a o d b a d -  

i a e z d i a d  a e g a i r u a w / /  a b e j  o s t e j  da n i j  e a z / /  aaand e b a a n z  e s k A o d  

e s t  i s t / /  f i s t  a n j  i / /  i t a u s i a s t  g o t  a i t  i s t  i a s / /  a n i s t  

i e s t s / /  a p f  g a a n  J e s d e n  o a s t  i s t  b o t  an i a s t / /  f e s t  i a n s  

e s t  l a u n  I s t / /  g l e s t  j a u n  i s t  an j i a  e p  g j a n  e s t  an i a s / /  

o g o e b e s t  han i a j / /  dop  a i  i a j e s / /  g l e s t  g i e s t  han i s t a n  

I a j  /  /  i f  g j a u n  i e s t / /  e f g i j s / /  gj  i g j  a m o t  e n i j / /  e p i a s  on i j  

med i n s d e s  i a s / /  d a j a b u l i s t / /  g o b i s t  f  o t a  n e s t a  n i j  s  o g j i s t  

o t  a i  b e s t h a n i j z / /  i s t  p o t e a s  e b g j a m  i a s / /  f o t e n i s t e d i J  e t  

a n  i a d i a / /  egerru e s t h a n z  g j e s t h a m i a  v a d v o n  i j  ' v w e m d i a s / /  

b j o t p e n  i s p e d i a z  b o p j s e n b j i s p a n i a j / /  b o i s p a n i s p a d i a v  o p a v i j -  

z i n z e a s e n i p a n e a j i n d i s t s / /  o g o a i b  e s k a n i a z d  e s t  u n b e z d i J z  

f o t b a i d i a s  o g j e b  An i a s t  f o t a i n e t i a z  h y z t e n i a s / /  a i b j o f i a z  

e b j o  i e s t  o f b j e m i a s  f o s d  en i s t a d e a s  f o t a i n j a  f  oj bj i n t e s t  i s t j -  

a d i a s  f o t a n  b e d i a s t / /  o p  a i  e d i a s  bod e n s  f e s  k o t e n s  p e z -  

i s t s  f e s t e n a n b e v a I  v a t a n a z a n i s f o t  d e t  i z d z e b i s p i s u s / / ]

\



-  184 -

Supplementary English Reading

Why look into language? If I do not deal with all 
of the answers to the question, I do not intend to challenge 
the legitimacy of those of which I do not take account. One 
can engage oneself with the elements of language and look at 
their ordering, how they are used in thought and in conver­
sation. One can take language in the traditional way. I 
do not contend that the notions developed in normal lan­
guage reveal patterns of thought. Of greater intrigue are 
the principles that govern language. A human language is 
quite complex. To come to know a human language would con­
stitute a great intellectual feat for a creature not actu­
ally designed to have language. A normal child acquires 
this knowledge with little exposure and without specific 
training. He can then, with little effort, use an intri­
cate structure along with guiding principles to convey his 
thoughts and feelings to others. For the conscious mind, 
not actually designed for the purpose, the goal is to 
understand what the child can do intuitively and with 
little effort. Language is then a mirror of the mind, a 
product of human intelligence, created anew in each 
individual in ways that lie beyond consciousness.
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KS Supplementary English Reading Time 2

[ wai  o  g a i s t  In o t  i g o t  en l a s / /  a l  e a  I s  d o t  e n s  f e t  e n s  

e s t  an l a / /  a b o t  en i z d e a z d  f o t  en b e z d  e s  t o t  e n s / /  o b e n e z  

p f e d  i e s / /  f o s  e n  l a s t / /  o f o p e e s t o d  i a s / /  o f  e n  i a j  o s  an  

i e s / /  o t  b a i  e s s / /  f e t  u a / /  e k  an e t  i a z d / /  ow e n g e s t  e n s  

e t  an i s t / /  f o t  i a s / /  d e s  e s  kan i s t  han i a / /  o s  o g i s t a n  

i e  un J a i  l a b  e s  f i j t s  b e s d l n s t a d  i n  i j  e i /  /  o f  g j e i / /  v w o s  

b a i n z  i a z  e s t a n  i a  On i a  e g  en s t o t  e s t a d  i a z / /  o  a j  b e i s / /  

g j e s t  a b  a u n  i a z / /  i a  S e s t  an i s t  h o t  e n s t  ad en e a  aa v w a i  

bAa i a z / /  ob i a  n a i z / /  o p  h a n i a / /  g o p  va i e i - s  t a n  i a s  g o e s  

kop £ s  t o m i a a  i a n  o ’  i a z  o b o e g  i s t  horn i a / /  o b  a i  l a s t / /

f o t  h a i n  i a z d / /  ap g j a u b  i s t / /  o  a i  d i s t  h o ’  i a z / /  e s  t u

g e e  t a n  i a / /  o p  i a / /  e f  b o e n  i s t o p  e s t a d i a  a b o l  a i f / /  Ap 

a i  i s t / /  [ i n t e r r u p t i o n ]  m a j a  b i d  a i  om g j i s  an  e s  d e l s  oj 

a i d  i a s t  J e s t  han l a s t  d o t  a i n  b e a s d i s / /  o p  a i m  g j e s k  han  

i a s  g j e s t u n  i a z  o f  g o e t e n z  i s t / /  o b  i f  d e n  a i s  t e a d z  i s t  

f  c5 i p /  /  f o p  a i b  i a b  a s t  f o t s p  a i n  i a s  g j o p  a i n s f o d i o z  i s  t a n

e i s  d i a s  o b o o f  g j e z d  h a u s d i a s  j e s  pan i a  i s t  han  i a s  b j a u s t

d e s t  i a s t  g j o s t  han i a / /  o b  a b  i s t / /  f o t  i z  f o t  i n e s t / /  

o p  a i  ob e s t  i s t  f o t  a i  g e n  i s t  han  e s t  had e a  o o e s t  h a n i s t  

an i a  o J a i v  g o o v  pan a i  o b  e v  pan i a  o b  a i s  k e s t e s t e a  i / /  

o v  o b  e n s  v o v  g j e s t  ham i a a  o n z  b e s t o n  a i  i a / /  d o e s  t o n  e s t  

hap i j  s t / /  a v  d e a  s k j A n  o s  t a n  i a s  o  a i z  d o e  pam i a z / /  

g j e s t  hon i a / / '  v o s  pad a ’ / /  g o  wa m e a s / /  e  am j e s t / /
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b a l d  d a +  h e a  1 s t / /  a f  d e s t  en e s t o d  1+ab e i s / /  on w i j  

t a j a d / /  ap  a i n  u a j a i z d / /  a g j e s t  h a r r u i / /  oj 3 e s  oj l a s  

g a e s t  han i a a / /  e f  pam l a a  a f  b j am b j e s t  ham i j  s t s  g j e s t  

ham l a  e s t  ham l a / /  om ua  e s  t i n z  t Ad  l a d  e i s / /  o b  a l  h e b / /  

ba 1 o g j a l n  g j e s t  han 1 s t  han i a d  aa  e / / ]
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APPENDIX 5

Frequencies of Occurrence of 
Consonant and Vowel dyads
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Consonant and Vowel Dyads:
Eng Reading Time! 1

2nd
C V 0 2

c 126 222 77 425
V 227 23 22 272
0 57 27 13 97

2 410 272 112 794

Consonant and Vowel Dyads: •
Dialogue Time 1

2nd
C V 0 2

% 1st
C 366 740 170 1276
V 699 44 91 834

0 182 72 16 270

2 1247 856 277 2380
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*Consonant Dyads: Place Features
Eng Reading Time 1

2nd
F C B Z

F 5 8 2 15
C 21 53 2 76
B 7 16 23

Z 33 77 4 114

Consonant Dyads: Place XFeatures
Dialogue Time 1

2nd
F C B Z

1st
F 8 76 1 85
C 52 174 5 231
B 3 9 1 13

z 63 259 7 329

excluding h,w,y; F=Frontf C=Central, 
B=Back
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Consonant Dyads: Manner Features
Eng Reading Time 1

1st
Stop

2nd
Stop Fric Liq Nasal Gli Aff E

1 40 7 2 2 52
Fric 15 8 7 •<• 30
Liq 12 17 4 2 35
Nasal 7 1 _ 8

Gli 1 mm 1

Aff

E 28 73 8 6 11 126

Consonant Dyads: Manner Features
Dialogue Time 1

1st
Stop

2nd
Stop Fric Liq Nasal Gli Aff Z

9 88 61 3 1 0 171
Fric 71 11 4 8 12 5 111

Liq 6 8 1 1 16
Nasal 10 17 2 1 4 5 39
Gli 5 3 mm 8

Aff 3 2 1 1 8 15

E 104 129 68 12 28 19 360
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Consonant Dyads: Voice 
Eng Reading Time 

2nd
Vnirpd

Features
1

Vnia a ! a s s
Stop Fric Stop Fric Z

1st Stop 6 2 8
Voiced

Fric 2 2

Stop 6 1 24 31
Voiceless

Fric 6 2 8 4 20

E 6 16 9 30 .. 6L_

Consonant Dyads : Voice Features
Dialocrue Time 1

• 2nd
Voiced Voiceless

Stop Fric Stop Fric Z

1st Stop 2 15 1 18
Voiced

Fric 4 2 9 2 17

Stop 3 3 70 76
Voiceless

Fric 15 5 49 69

Z . .,.24 .22 .61 . 73 180
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Vowel Dyads: Place Features
Eng Reading Time 1 
2nd

Front Central Back_____Z
1st

Front 1 2 - 3
Central 1 1

Back 19 19

Z 21 2 23

Vowel Dyads: Place Features
Dialogue Time 1

2nd
Front Central Back Z

1st
Front 3 9 3 15
Central 2 2

Back 13 7 6 26

Z 16 16 11 4,3
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Vowel Dyads: Height Features
Eng Reading Time 1

2nd
High Mid Low z

High 1 3 4
Mid 1 1

Low 18 mm 18

Z 20 3 23

Vowel Dyads: Height Features
Dialogue Time 1

2nd 
• High Mid LOW Z

1st
High 3 6 2 11

Mid 2 8 2 12

Low 15 3 2 20

Z 20 17 6 43



I
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Consonant/Vowel Dyads: Place Features
Eng Reading Time 1

V F C B £
c
F 36 8 31 75
C 58 28 40 126
B 6 4 10 20

Z 100 40 81 221

Consonant/Vowel Dyads : Place Features
Dialogue Time 1

V
F C B E

C
F 78 32 122 232
C 119 95 197 411
B 9 4 13 26

Z 206 131 332 669
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Vowel/Consonant Dyads: Place Features
Eng Reading Time 1

c
F C B E

V
F 17 63 28 1 OR
C 4 32 6 42
B 19 49 12 80

Z 40 143 47 230

Vowel/Consonant Dyads : Place Features
Dialogue Time 1

C
F C B Z

V
F 50 153 10 213
C 64 75 3 142
B 100 223 12 335

E 214 451 25 690



FIGURES
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Figure 1
CT Scan Demonstrating KS1s Lesions
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Figure 2
Comparison* of Relative Frequency Distributions of 
Consonants in KS Monologue 1 and Normal English

*
All graphs show difference between two distributions.
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Figure 3
Comparison of Relative Frequency Distributions of
Consonants in KS Monologue 1 and Normal German
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Figure 4
Comparison of Relative Frequency Distributions of
Vowels in KS Monologue 1 and Normal English
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Figure 5
Comparison of Relative Frequency Distributions of

Vowels in KS Monologue 1 and Normal German
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Figure 6

Comparison of Relative Frequency Distributions of
Consonants in KS Monologue 1 and KS Dialogue 1
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Figure 7
Comparison of Relative Frequency Distributions of

Vowels in KS Monologue 1 and KS Dialogue 1
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Figure 8

Comparison of Relative Frequency Distributions of
Consonants in KS English Reading la

and KS English Reading lb
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Figure 9
Comparison of Relative Frequency Distributions of

Consonants in KS English Reading 1
and KS German Reading 1
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Figure 10
Comparison of Relative Frequency Distributions of

Vowels in KS English Reading la
and KS English Reading lb
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Figure 11
Comparison of Relative Frequency Distributions of

Vowels in KS English Reading 1
and KS German Reading 1
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Figure 12
Comparison of Relative Frequency Distributions of

Consonants in KS English Reading 1 and
Normal Control English Reading
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Figure 13
Comparison of Relative Frequency Distributions of

Consonants in KS German Reading 1
and Normal Control German Reading
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Figure 14
Comparison of Relative Frequency Distributions of

Vowels in KS English Reading 1 and
Normal Control English Reading
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Figure 15
Comparison of Relative Frequency Distributions of

Vowels in KS German Reading 1 and
Normal Control German Reading
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Figure 16
Comparison of Relative Frequency Distributions of

Consonants in KS Dialogue 1 and
Normal Control Dialogue
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Figure 17
Comparison of Relative Frequency Distributions of

Consonants in KS Monologue 1
and Normal Control Dialogue



23
0

20

X OCCURRENCE 
MONOLOGUE 1 

KS

15

10

m

I
9 y k h Kw

10
% OCCURRENCE

DIALOGUE
CONTROL

r,= .74 
p <  .001

15 20



- 231 -

Figure 18
Comparison of Relative Frequency Distributions of

Vowels in KS Dialogue 1 and
Normal Control Dialogue
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Figure 19
Comparison of Relative Frequency Distributions of

Consonants in KS Dialogue 1 and KS Dialogue 2
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Figure 20
Comparison of Relative Frequency Distributions of

Consonants in KS Monologue 1 and KS Dialogue 2
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Figure 21
Comparison of Relative Frequency Distributions of

Consonants in KS English Reading 1
and KS English Reading 2
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Figure 22
Comparison of Relative Frequency Distributions of

Consonants in KS German Reading 1
and KS German Reading 2
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Figure 23
Comparison of Relative Frequency Distributions of

Vowels in KS English Reading 1
and KS English Reading 2
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Figure 24
Comparison of Relative Frequency Distributions of

Vowels in KS German Reading 1
and KS German Reading 2
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Figure 2 5
Comparison of Relative Frequency Distributions of

Vowels in KS Dialogue 1 and KS Dialogue 2
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