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™is (asue of Vorking Mpers (s very Iarrely devoted to first
lanpease scquisition. (he firat tve papers presest the full asd
uoabridged versice of Mary Ddvards® saster's thesis (Juse 1971) on
the asquisition of liswids, and part of Jonnie Cels® vork on creative
errors in the (vrittes) ayntax of deal ehildren.

Ny ova writiags over the past tvo years, moat of vhich are
prescoted Dere, cover tkeoretical and methodolorical problens ia
the acquisition of phomolomy, 1llustrnted from Greek {1n collalorstices
vith Aaselikl dalthout!i-Drachean) and froe Eaglish, as vell sz a
tentative revival of the classlical notica Baslis of Ardiculetion and
s zingle pricitive foray into the philoscphy of science (Cn tiw
[nterpretetion of Prises). lookisns bask, 1 sense a cortaln fevelopmect
or At least cootimuity of treatnest; I bAve t2us ordered these papers
chironologically.

lans, thoush only 50 Lecause It Lreaks away from the main thooe
of thia collection, is larry Uchosrup's master's theails [June 1972)
on Yowel dasalization.

Gaberell Drachoan
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T™e Acguisitice of Ligquids
Mary Louise Edvards

1. Imtroduction
1.1, Perposs and Erpotbesss

This thesls coscerss the scquisition of liguids () and p)
W & mamber of children. The jurpose of the izvestization was
t0 20 deyord the surfece substituticss %o &lscover the
phonolcogical prooesses which would ascoust for these subatitutioss
and all the intersediate steps in the acguisitics of the sounds
invoived,

The lypotheses wers 1) that there are a fev haslc processes
takisg place In chlldren's scquisition of liguida, 2) that
acqguisition oan Do sccounted for Ly a model (proposed by David
Stazpe) which says that thess jrocesses are insate sad are
gradeally limited and suppressed iz scquisitics, 3) that the
chazges taking place im the speech of children speaking other
languages (Prench and Cerman in t5is case) should vary sccording
S0 the types of liquids fousd in these languages, axd A) thet if
the processss are phometiosily plassible, they vill Se operating
in languages of the wvorld, and thus, evidence for thes sdocld e
fouzd in Eistorical or dialestal change.

1.2. Matieds

The data for the first
&5d vas gathered st regular
children., The inte Yers
00k place tvo or three times

but

Teal At
Usually 7 simply listened as the ghildren were playing and
transcribed thelr utterances. Scemt
picture Sooks with me and tell me Ind
forms are not included. Data for Exily Salus come from her
father, and Sata for Jennifer Maspe cose from David Staspe.
The data for Joan Velten, Rildegard Leopold, and Edsond and
Charles Orégolire come from the docks or articles
of these children,

Yor ssoh of these chlldres all the words wal 4
ccatalsed ligulds vere sollected and orgasized agcording to the

§
i
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lave {3 that Trioatives preswppose stops, .0, the intersediately
tlose fricatives presuppoes the maximally close stops, vhich
Afford greater contrast to the vowels. Therefore, fricatives
Are scquired ssly after stops have beea acquired. Theee lawn
and the prineiple of maxisal contrast govers the step-by-atep
development of the phosenic system. AL each progresalve stage,
neutralisations of certaln oppositions are suspended, and thus
the photene i{aventory iscresaes,

Souwnds say be before they ecome plonemie. PFor
exasple, Jakobeon (1965) says that often & narrew asd more froat
vowel (e.g. Te)) agpenrs in the Segizaing simply a8 a varisst of
the fundamestal vowel (al, whieh 1s either optional (paza may
vary vith peug) or combinatorial: uswally Ca) after ladials,

Ce) after dentals. Dut as 2008 a8 DOth vowels beccos
phonemes, “the cRild attempis to Intensify the difference of
videness and Cel) is narroved to [1)."

Similarly, Veltez [1981) says that in the 25th scath [1)
Sppears as an allophose of short [u) before dentals (first in ai%,
'sit') (n sccented syllables, Accordingly, fug ‘feot’, “x
'good’, * "Susd', m "fix', ete. change to fit, &id wvhile

fap 'walp', "svin', eto. retals Cud. But the phozenic
opposition (W/i) Ls zot establiished until t3e 35ts momth.

Fow these asalysis are clearly wrosg., A child vBo asquires
& Righ vovel, e.g. [L] doess not sudatitute this for the (¢)

allophone be may have used for [al; ratder the [¢) remains an
altersate of (al, and the nev (1) represents vowels distiset free
either (e or [al. A child does not change dcdr "deda’ %o Atdt
wpon sequiring (13! Gimilarly, Joaa Velten's allophoee (1) for
() as in fi8 "feot', 414 not " & phoaeme. Upcn acquiring
the [i)-phoneme distinct from Cul, the wowel of 1% reverted to
[2). Jakobtaocn snd Veltex"s mistake was possible cnly Secause they
fgored the subatitutions that vere belng =made.

Sinoe Jekobeon snalyses the ohild"s system as A& separate
eatisy, vithout reference 10 the adult aystes, the caild's
phonexic ystenm Ay At any point be non-congruent vith the adult
systea. This seans that the child say Bave phonenic distincticas
ot fownd In the adult mysten. For example, an English ohilad
nay have a vowel lesgth distisctica.

The special diffiouity with thle type of smalysis is that it
i3 nearly ispossible 1o get the sudatitutices, and thus the
progesses, from the data, Dudstitstioss casnot e gleaned from
the phocene aysteam, although the phonese systes can alveys be
deduced from She substitutions. Velten does give & fev squational-
type statements such as "p/b for Esglish [p, b, wel" [Velten 1983),
bat these are of little delp, especlally since he chooses very .
fov exenplary vords, and does not attempt to give mazy of the

" represented by a fore, The model makes sech statements
&z thess mere optional footnotes to the descripticn,

Toe sodel which folloved in tAals paper differs greatly

from those cutlised atove. It i3 that jroposed %y Stampe (1069).



In Stampe's viev, the chlld's promunciation {8 derived from his

Thus 1o early stages when all of thess prooesses are applying
in wmordered faahion, simple sequences like TASARA A7TeAr.
Enc: neav phonetie oppoeitica the child learas prootunce

ves some revisice of the {zsate phonological system, Changes
in the ohild's phoneme lnventory are merely ocoe of several
effecta of a chasge ia the system of processes, The
sechanisms of revisioca are suppressioa, limitaticn, asd ordering:
thus, the child's task i soquiring séuls yproousciatice 1is to
revise all aspectis of Lhe ayates Which separste 2is proguncistios
from the standard. If he succeeds, the resulting system vill be
equivaleat 10 that of standard speakers (MA). The oxtld's
closer approximations of adult proocunciaticn are sees asd reflecting
his lisitatioss or ssppressions of ticee processes vhich are not
oommon %o the sdult aystem.

According to Staspe, thare (8 20 need to refer to implica~

|

explained by (ndepecdently attedated properties of the innate
syaten (its processes, thelr fnner hiererchies, and thelr inters
relatiozs) and Sy the three mechanisma viereby the Imnate system
1s revised (MA3), Moreover, there may arise coatradicticas %o the
order of soguisitios predicted %y the impilostional lawe., Jakobeon,
beling interested only in the phonese aystes, can igmore such
proSless by interpreting the implicational laws in terms of
phonenic representation. Oince he does sot have to acoommt for
contextual variatica, he can dlsregard context-sensitive processes
vikich may coatradiet his implicaticnal lave, The laventory i»
set up vithout regard for nevtralization in scam of the forms as
1008 s sounds are phonemic elsevhere, It follows that the
isplicational lavs cannot eves socount for the phosemic repre-
sentation, byt only for the phonexic laventary. Staspe says

that tiess isplicational universals are astuslly Jest izsate
weiversal phoaclogicel processes whlch govers shosetic (met
wderiying) representation sad vhich have %0 e ordered for
scquisition. The child Rhas to unlearn thoee mot appropriate to
ais lsaguage.

Jakobeos clalme that the child may create an opposition vhich
does oot exist in the adult language, bt this 1s impossible (f
the child has the adult aystas underlying. Staspe sees no evidence
that the child has a phonens system of Ris o, Ia fast there
is comter evidence, see 3y remarks above on the clais that the
child converts alloghomes to photemes. It agpears that the child
bas imternaliszed & representation vhich traascends his own
productions and forme the base om vhick the {anate aystem of
processes operates.



position of the liguids in the vorda. Then I tried to find the
regalarities axd suletitutions, and ultisately the wnderlying
processes. This ves dooe for the Exglish-speaking children first.
Then I ssalyzed the dats for the Precch and Cerman children to
find out vhat wderlying processes vere oparstive ia their speech,
T expected %0 find that as the types of liquids wvaried, the
subsequent substituticos (and thus t2e forms of underiyisg
processes ] would vary also.

Last, I looked through some Dooks on langsage Tamillies axd
phonetic change for evidence of Lhe sane Lasic processes (n
Alstorical or dlalectal change. This ves not intended %o e s
exhaustive search, but ratder s random saspling. If my processes
wvere phooetically plawsible and satural, I assumed that thay
vould be operative in some adult langoages, as evidesced Ly
phonetic change .

1.3, teded

Tals stedy differs from most concerning soguisitica. First,
it 4iffers from the traditicsal studies whiled comsist of voceabulary
1ista and atomistic listing of sulstitutions. These are pattarned
after Seogrammarias grasmars. Tor such studles (e.g. lLecpold
1939) each word is glves in phonetlie transeription, and the vords
are listed in alphatetical order along with the dates at which
they appeared. This survey of vord soguisitica is very detalled
ant inciwsive, tut 2o attespt ls made o generalize and integrate
the data. In feot, leopold states that it 18 100 eariy to stiempt
generalizations, snd thus he lisits Aisself to the task of
recording. He does tabulate the ohild's representation of
standard sounds and gives some “rulea™ of sound substitution,
st theos rules are caly superficial substituticas aad changes
(such as sssimilation). Thare is 5o attespt 1o analyse subetituticea
1ke 3 = » into thelr constitusatl processes, in this case devolcing
acd palatalisation. In spite of the detail of such studies as
Leopoid's, they require reasalysis because they do not cossect
parallel phescsena and 40 20t reveal generalizations.

Second, my study 4iffers from those imspired by Noman
Jakobess. These studies usually consist of a statemest of the
ehild's successive "phoseme inventories.” According to Jakobeon
(1568), the shild's task {8 to master the syste=m of e
oppoaiticas. The prineiple ia operatica is that of nal
comtrast.” The first oppositicn 1a & maximally open phcoese, ¢.£.
/o) versus a saxisally closed one, e.g. /3/. Thea the first
consonantal opposaiticn is that of sasal asd oral step, folloved
by the oppoaition of labials asd dextals, and 90 on. Tha
chrosslogical succession of these acquisitions i swrprisingly
wifors., This L= because [t agrees exactly, Jakobsca says,
vith the general laws of irreversible solidarity (or unilateral
Isplication) which govern the synchroay of all the languages of
the vorid asd detersise their plonexic inventories. One of these



Lavolve & sisple delateralization of 1, asd a "loes of r-aess”
{or "deretroflexion®) for 7. Tha riag used here i the

aumbering fousd in the list of processes in Appendix A.
Delateralisatica s 1L3:

{L3) ~coronal
‘ssonorant = [-lateral)
tvelnr

1.0. a) [accorsat
wveler *  [-lateral)
:l -
v) [vecnoran «  [e«lateral)
:fnhr

Seretrofliexion is N2:
(R2) Oonorant = <R
i.¢. a) ’ ®) r o) f

v v
=~gorosal -gorosal wcorocal
«'na -#nd efnd
o0 - o
sTONrO *retro *retro
-atrean ~atress +atreas
‘. 4 ‘
0 ® & (more exactly &%)

-~

These processes result (s a vocalic sudetitute vhoes syllsdicisy

and quality depend on the ayllabicity and voeallie quality of the
wnderiying liquid. Gisece noavelar 1 das basically an f-guality,
ita Selatoralized substitute vould De a palatal, evestually y.
Hovever, 1 may be labliovelarized as in L1:



(1) [om
L " levelar

Therefore, woo deretrofiexion, scoording %o process M2, we
get three disticot sudstitutes. For unstressed noasylledie p,
ve have sonsyllable g or g, depending og vhetier or not there
is rounding, and for stressed syilabic § we hawve aylladic §.
More precisely, ve have a vovel vith & noaround off«glide OX,
because stressed sylledie p typically seems to end in & pon-
labialized p-glide. I have cmitted this detall from the forsulatlon
of the processas, st 1t invites further study. Sisce Asarizan
(rd ia siready [-coronall, there are caly tvo (R) rules.

Trocess 12, Loas of Corcaality, says that all 1's become
poacercaal (apleal ).

(L2) Celateral] + C-goronal)

.. ) _ W
svelnr - x‘
| +Rad

., 3

wvelar - g

_-m

L3 1s the isportest process of delateralisation by which

(-poaronal) sesoraats (espesially Ceround), (ewelar]) become
t.m.mlo

2.2. Prosesses Indirectly Affecting Liguids

There are four other procestes escountered in the o:iléren's
spesch vhich affected liquids indirectly, b applylsg to their
wahatitutes. Prooess A ralses (g} and (o%] resulting from 12 o
(g7 snd O], respectively.

»)




(A) Matsing [:::.xu] Sy ol P

Le. 8] 9oy
b -}

There 45 not seen Lo be any conditioss for this rule. Perbape it
19 “opticoal”™ or “morphese-specific” dut It dces take place ia
Bost vords, asd 1t L8 sizmiler to a process Villism ladov {1963)
finds taking place In Sev York City dlalects, vhere, o.g. [L28g2
'dog" may become (dufg).

Process B, Olide lLoas, says that the rousd glide (y) is
lost. This Sandlies the giides resulting from Soth 1's and r's.
The contexta wary, dependizg on the children.

(B) Ulide Less -
21de ’

Frocess ©, Mrengthening, says siaply thet the gildes )
and § become y and v, respectively. The stroagest form of the
process says that this stiresgtheanling in sylladle isaftial
position (. fzdicates syllables doundary), after a ayllable (nitial
consoosnt . or Setween vouels,

{c) .)
(C} Otrengihening glide « [evocalled / {'}_v s

1.0, S
gev
Frocess D is Absorpticn of nonayllabic o by & precedisg vovel,
(D) Abserption g + ¢/ tevoenlled
The processes, as dlscussed above, are in thelr stroogest

form., They will %= limited and suppressad, snd this will take
place chronclogically earlier {n scme poaiticas than in others,
ant
eh

.
peec

the particular order wvill Ye differeat vith the Alfferent
fldres.
Yor some of the children, additional processes are meeded.
Thess are special late progesses vaigh Bave very lisited applicatics.
Toey genaral for all of the children. These are menticoned

Are pot
vherever they are needed to explalsn a schetitytion Tound In the

h of ooe of the children, and they are Included in the
susmary in Appendix A,

The acguisition process is divided into stapes, nusdbered YW
the year and the sonth. Vorms are given for each stage, The
variant forms which appear (n the data result from the fact that
ghildren sosetises gave Lie sane vord several 4:ifferent ways on
A single day.



There are also many cases of cpticsality. ! a= ccasidering
tais as & "cooditicoal” sort of limitation/suppressice.

Appareatly some rules slsply becomm opticeal, and ve casnot
state conditions saying exacstly vhen they will apply.

3. Individesl Case Dtediss
3.1. Dantel

The first cblld i3 Duaniel, for viom 1 Rave data for tie
sgoe 1.6 %0 3.1, A the first stage, all the sajor processes
apply. Dmalel lsddovelarizes 1's in all postsegsental comtexts.
e only 1's excluded are faltial ones. This 19 as 1t should be
for him, sizce t3e only sutetitute ever found for initial ] is 2.
In Dazlel's paresta' dlalect it agplies %0 1 oaly in ay "
offeets, but Daniel's older sister, Eve, had the process in 1ite
wlisited form asd labliovelarized all 1's.

w 5 . [::" /e _

L2%, Loas of Corcmality, 1 lisited for Daniel as follows:

(L2s) 3
[mm + [-porenall / [un]
-¥nd - Y

For she r's, there is lablalization sccording to M in
three eavircassnts. Daniel has the rule iz the fora:

() o) [ r ] Co
aayll = [edpnd4) / +atTee
L

Fart a) says that r's are lablaliced If they are ayllable initial
or foliow ome or more ayllsble isitial conscoants. Part b) says
that r's are labialized vhes they are atressed, and part ¢)
ladialized istervocalie p's.
Process B, Glide loas, Bas the followisg form for Daniel:
n) *Tad
Clide - ¢/

n)

This says that the round glide [y) ia lost (a) Detveen a vowel
and & conscnant and () Detvees & syllsbhle inlitial momcoroocal

consoaant and & vowel.
mmnm-n.wtu.muumm

yowels:



(D) o+ 6/ [::‘]

With all thees processes spplying, ve get, ot 1.6 and 1.7,

for 1'a:
X ey

Jookie CyUkil, lien Q13
For r's ve find forme like:
tnkn (trfel, gar (kM)
&Eﬁl\h) u(d-ll
3- Sruck Ctwik
At the next stage, 2.3, process B, part (a) is limited since

milk fs (slyh), wish a glide, bt wolf ut-ﬂu. e process (a
linited »0 that!

) <o)

¥

This is & kind of absorption of Cy) By w preceding sinilar vowel,
1L3b i1s unchanged since:

Lissie Cy$21), tut lanters Cidntend
Procesa B, part (B), as lisdted above, 18 opticeal at this stage.

tewil, Cfwintd, but
Ce
ghider Coljded, Bulifrog (80129l
At tals s (2.5}, the main change vith 1's is tiat

Delatersifzation (L3a) is linited in fisal positica. We fiad
vt

ﬁl’: m‘ﬂw ad mﬂﬁ fimal (yl) from L2A,
| |
s i e

f’)

The vord ocouras Al this stapge vith Lhe correct strossed

ayliabic (TJ), Gince the rule for deretroflexion fa still needed

for several other forms of the sase type, I am reparding this

fsoiated vord sa s exception, or precursor of vhat is to come.
Froceas D, g-Atsorption, is limited here. The g-glide

is absorbed only after lovw back rousd wvowels.



i0

* Low
{p) s - ¢/ -

.u -
%‘im (o )e12
Indgsid
At the pext stage, 2.6, process 13u, loes of Cerosality,
kas decome opticoal, sizce ve find 1's occurring ias

Blocks [hivSas), fiags (vivdgz)d, Slye CoIv()
tut some other words have ¥'s;

m(‘my‘)o 2lay Cpawé)d
sad others bave no trace of 1 or ¥

siap Cxnip) clown [anégn)

The optionality of tie process is shown clearly by the vard
piate, which oscurs in the three yossidble forme:

Lpré|tl, t’--qn o (phl"‘l.ﬂ

Bule B, Glide Loss, part (B), 12 optional, a8 It vas at

2.5, nummmmmm 'm
broke, asd gresn. some Ravisg ¥'s and scow .m tute:

clap Chndpd, glovg Ok . tefs), Seown (b8ynd
M [swdkl, gress mf-ﬁ

By stage 2.8, there have been & susber of changes. Nearly
rocessan conceraing 1's have deen suppressed, saad mcat
1'“"""‘—‘ o in apple, flower, Ballcon, ete.

[rlp| "2, Cfalvigr), Chol¥ind
More r's are appesrizg st this stage. F2, Deretrofiexion
{a and B) 1s Mimited, or better, optional , since lisiting
conditions are not evident. [Hocm appears vith an initial f,
but red snd Ringe atill have ¥,
Crlmd, (e, Cudnged

bas & corTest poatocasonantal . and pilcture
dave final r's, but together still has a 1 e

Cenlencd, Cpnftard, Cthoglze)



il

Process 5, part (b)) 1s opticsal Nere, as Yefore, Yt the fregueacy
of its applicetica (s decresaing.’?

frogele CrS5gid, vwt brigks C(befks), tree Ctef)

The only ohange at 2,10 {9 & linitation of Deretrofiexios
in intervocallc position, sisce pirstes and fairy have correct p's.

tp“‘l‘fﬂll. Créril

At 2.0 & Tav vestiges of the L processes sdov wp. For
example, seal I8 found (n two fores)
CsTd ~ (Gf*)

R2, Deretroriexion (a aad ) is optional in several positions. In
isttdal positicn, v ficd r's iz red and great (initial g is loet),
bt pabdit appears Yoth vith r and vith v.

trle), Créitd, Culib3t) - Crdbatd
For posteoasonantal r's, correct r's are found In $ree. three.
.mm.hu"t!'lmn m-aug.oﬁ_s*.u
+ Nowever, the r's here are sstually in ¢
®l inserte epexthetic 3's at this stage to tveak up clusters.

Also, Initial £'s and g3's Before r's are realiszed as g's at this
'u.

Cserf), (gerfnl, Cderfige), Csewd]), Csewinl, Chewé[k)

Iz istervocalic position, ofasge and Mary have ¥'s, but very has an
£.

Cohanld, telivid, Sut Cvliell

For preccasonmantal ¢, the Deretrofiexica process aa finally
beccme optional:
turtie Ctdgdl? - cifepd

AL the last stage, 3.1, there iz 0o evidence of the processes
affecting 1's, asd ve flad sear-adult forms 1lke Jittle, wolf,
Blue. relliing:

CIfL[¥d, Cogived, LB19G, Crégivend
Novever, the processes affocting r's are sot yet entirely
suppressed; pest (a) of Deretroflexica, N2, is suppressed, since
ve find rferms like!

Cerfaktd, Ctedond, CSezn)), Conrtied



As before, part (%) of M2 is opticsal is fisal positicn, aad
potter appears bdoth with final r and vith fisal ¢

tr&de) =~ trfded

Part (o) of 32 is optiomal. mummm-mc",)
but bird and vors have [uf), and Surtle appears btoth ways:

(thfad, Cwfd, (bigd), Cwigmd, Ctiga)d - (rfe]2

Yorms like tSese last are intereating, since they shov an ca-going
process of suppression.

Ne see that by 3.1 Om=lel Ras seccesafully suppressed or
limited several of the innate processsas, and in therefore much
closer to the aduit systes,

3.2, ussane

™he secont child is Dusaane, for vhom ! have dala froe 2.10
to 3.4, From the beginning of this period she Ras correct ialtial
and istervecalic 1's. Therefore, she Bas alresdy suppressed 12w,
Loas of Corcoality, in latervecalle positicn snd 120 {n imitial
poaition:

2.10 Llbeary Ci6(ferid, Light CI8[13, ;gg C1§)0d

;.gx 2;0&3.'}1!&_&_(};1'!00 0
. I

3.3 ady T16)el], learsed C[ifnt]

L), Lablovelarisstion, is lixited for Sutie so that caly
postsepmential 1's are lablovelarized.

) o’ad

13a, Delsteralizaticn, s optiosal is fioal positics st Lhis ateape,
tut Ll and L2a are seeded for moat of the forms,

(L3a) “on
elar | * = laterady / _ ¢ osticaal

cokty! ']y, peogle cprfpoy’ 13, but spple Chpeu's
Cirfry™d

Neither L2 zor L) apply Ia the fores for gardle, squirrel, OF ynole.
Candn]vl, Conflvl, (GaN|]

128, Loss of Coromality Is also optiomal in pcetcoasomaatel position
at 2.10; and B, Gltde loss, is Jimited.
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(12s) *velar e C(-goromall / optional
L'hl '

(3) ont ) | o, [on]
| Glide - | _c

2. g 2,
2.;: w; gissses Cgwfisezd, but floor CfiI6c)

By 2.11 there i3 5o evidence for Lia (Delateralization)in
final position, and caly coe vord sdhovs the applicatica of L2a
(oss of Coronality]. Most fimal L's are normal,

3, Sut Ceadivl
rr Aot Mg T
i2a i3 alsc suppressed for postconscasntal 1's.
2.1 Cphidstzh)
3.0 wﬁ* Cafnekinz], c1i43)
3.1 glide Cst8)0), play CpMi@)0, gleap CkMIfnt), ete.

My 3.0 and 1.1, A2 sad L) have Seen suppressed in final and
preccasnnaatal poaition.,

3.0 tasd|vy, Lann|¥)
tdt'bg't + BALl box Cefivboks),
1vg
3.1 h1%7 or (skOj*) #n]] 1
., (e5e1%) or (05[]

{sp3ivdidld, milk Calivi]
Vertiges of the processes abov up in soldier at 3.1.

soldier Cofyled

Most r's are ssquired by Susie evex at 7.10. M1, labialisstion,
is mtm! in initial poaition.

(h) [“;n] . Colnd) /0 _ opticanl

Fla, Deretrofiexion, {8 opticmal = initial, intervocalic sad
josteonsonantal positions.

5 l:] - L {i?} opticanl

F2b 1a optional in precossonsstal and fisal positions.



s

(a2%) (¢ = O - [S}) opticeal

and 2o is suppresssd (stressed ttl is correct). A, Matlsing,
and C, Strengthenizg, are operating| Sus B, Glide Loss, ia

opticoal in preconscnaatal position.

[‘"" - 4/ C_ opticeal
Inftial: Cwf sbra) « [réjsdne], L (rétqt}
Intervocalic) (lglbﬂ;. w,(w -
Postconscaantal ! bugu N s,
‘vm- giraffs torétl, humery

Preccascsantal (fn). but Cgrtérzd,
mrsr Gpdrt ) i Do, bre (5¢e2,
13, tartle Ct cg 3,
Final: floor (41 gm"&m” g: ite), bear oéicd
! . e it T
sisser Cstastr 4

M 2.11 R2, Deretroflexion is almost estirely ssppressed., ™a

in suppressed ia initial position, snd N2e {s ssppressed in pre-
conscaantal position. K% i3 nearly suppressed in final position.

Infedal: m“’ (ré[soz
Finads stfst %)

Fre s3sti], gurse (pfs)?

thm

Istervecalic: éﬁm CswzirStsp)
m-na Ck

At 3.0 and 3.1, mearly all of the processes affecting r's are
suppressed. M2a is suppressed in intervecalic peaiticn, dw
ote word showe its operation ia laitial position. R2Z% 1s almoet
suppressed, Sut amin a fev vords sbov 118 spplicatics in pre-
consonantal and final position. R2e Is suppressed in postoonscaantal
and Latervocalic position, and D.:-uoomtc-. it suppressed,

Intervocallie: garret tk!‘::"su. cw;:. Macy [sdri)
Iaftiald: %de) . ke
(r‘tﬂ:i rubber (fibo)“ 61
Frecoascaan € nl. “ni’: rpl}
(d \ngiezd

s mmﬁn. Bt

o Sister [
»(‘r;:rn) '%::m;.
), e birs ke ,)

2, qn dores),
fatld, lo-n Ciént)
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heldad = D%l « Bwind « dnd » §)

But ve casnot dte sure of this.

At the Tires stage, 2.1, there is evideace for moat of the
grocess. Ve bave evidesce later that izitial 1's are sot labio-
velarised. Therefore L1 has this iinited form for Rlead:

() , . [oma
: [mw /¢ 2

Initial y gildes &0 not shov wp, Yt some yegliides appear in flsal
and preccasocastal yositica. Therefore, B, Qlide loss, is limited

somevhat .
() glide -
[.m ] TR
[‘u",h. ] - ¢/ {(::{D opticaal
xnxu.ia C AR
Plral: } o~ (681, ovd (8y), dol) CaS)
Preccasonantals pilk Cefykd
Tostoonsonantal: glasses Cgf-]

Far z's, labialisstion, 7, is limited for Kleni to!

(m1} * Lo
Equ] « Ceftnd) / {ng'g)
Y

Frocesa D, g-Adscrption, ia also limited. It applies after low
bask vowels, Wt s optional sfter cther vowels,

e er { ]
H vl —

v_) optional

B2, Deretrofliexion, agplies in most vords, et Ri¢ is opticmal
in preconscoantal poaltice.
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(R2e) [:] * oa [ _rt optional

Yical: gar Ckf), goor t :-td)
Precoasceantal!
ﬁmp nm.“tl

At 2.2 the situation s nearly the sese; L3a, Delateralisation,
Is optiosal 1s preconsonastal poaiticn (see ), and ome verd
indicates that 1t i{s bteing suppressed in position. (Malgill,
the cat's name, appears & fev tises vith the lateral. It {s
Indicative of a later stage. loss of initial y-giide (D abowe)
Iy belng suppressed.

Inftial: Ak « ¥l
tyf3, m tyé)2
Pizal: usp. - J-tg v'1, sartle Ctéw)

O g R VI

Wn: m;_uq,('ba
Fostoonsonastal | Codgeln)d - Tohy), glock

Chinl Cedel,
P‘tdsl. ;?g (b2 -
'3~ (péin), fiag (ték)
Intervocalic: !ﬁbﬁ(-)) .

Concernizg £'s st this stage, lablialisetios, Deretreflexios,
Palsing, snd Stresgihening are noeded to derive the forme wvith
izitial r's:.

rabbit (wébzh) = Culbl], round Cuéyld, red Cwlhid

754 3aae processss are evident for postecoscoantal r's, although
B, Olide Loos, usually appiles.

tohs], dpup Cofm, (o6 =~ Com), frog 457
ﬁ C16)n3, pretty Cpw

Toe form for pretty indicates that Clide Loas 1 degizning to be
limited, Novever, since process 3 i3 still zeeded for soet forme
ustil 2.8, this say be Just an sxceptional word, far ahesd of
its time,

For vords with final £'s, Deretrofiexion and g-Adsorption
sppiy .

f59r (06 - (o), guiter Coithd, car ChE) = CRA)
41 %)

pugar (36ke), plcetere (pite)



a7

The situaticn vith preconscnsatal r's 1s searly e same aa
at the previous stage, sxoept that Rle¢, Jeretrofiextion, ia

sore lisited, slnce more cases of () sgpear, and a fev
eate that A, Falsing, 1» opticoal.

tinlsged = u%ﬁ - 352 - NN}
{p.), Oeorge
£, » (1feld, ¢ 3
Hed ©OF) ~ tg) - ol), girl t% - T9dy), SugkerCténid

Only one vord, grange, i found which should have an intervogalie
» This agpears as (5977 In Kleai's speech, and 1t could
isdicate that Elen! does sot ladialisze intervocalic r's, slnce
Deretrofiexion alone vould give (g, or the (g) be a norwal
off-glide of (o). This cannot e cheqked Tecause Shere are no
other comparadle forms,

The major chasaes for L's at 2.4 are that L2n, Loss of
Coronality 1s delng limited in fiaal positicn, and 25 nearly
mppressed 1a intervocalle position, and Lla, Delateralization
(of wvelar somorants) 18 teing suppressed in fizal positioa.

Imftind T TER {:dn
’I ° ° ). " ,. ( ,.
T L s R,
:

Pinal: 8y
'
Fostconsonantal O, flowwr [f8y),
e =03
Istarvocalia: ol1el, impais (pfind
Tor p's at 2.4, R2¢ (Deretroflexion of (tl) {s suppressed

ia preccosccantial zosition. Oune word, s OGCUTE A W
exception to F2h, and tve vords occur as ¢ ons %o R In
poatoonacnantal poeition. Jthervise, the situstios has mot
changed since 2.2,

w%&z&:. car (gh) - k5], %
B

L2fpe)
’0 ‘ , m ) “
mtmﬂgogt X sore tdpc i’.]
Preconsonantal ¢ : f;u;;. - in3, m%.f‘:zp;
RS - 5 A A

At 2.0 there have been & fev changee. For isitial 1's, the
Glide loes rule

aitde ]
2]« 4 vo_

has bean suppressed,
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ALgs G0

Yor fioal 1's, some wvords isdicate taat L1, 12, L3 and loes of
veglide are still is cperatica,

u’: o3, tr)..:. turtls (dSde) - Cddgee)

ML, two vords shov that Olide Loss 1a partially swppressed.

G111 Tghyl, gird fofyl

And ooe vord, , shows a lisitatica of Delateraliszation (L))
ia final poeit

o Liy'd

Tvo wvords shev that L2a, Losa of Coronality, s belng limited in
fioal position,

go1) taSivy, Bail Cafiv)
AEn in aleo limited or opticoal in intervoealiz poeition.

ballocn (hedel, but smbrells Cegebdinal
The other Torms show no changes:

{mln)
h‘grpqa) flover Cfige), sleepy (sfpld,
oor (06-.). (g‘t]

8y 2.5, A%, Deretrofiexion of ¢, has beccas cptional i
fisal pesition sod preconsonsatal position. The other forms show
po chazge from 2.4,

Final: wpetalrs 16]r) - Cepentdjel, {sbiad
e (élu“po!. g‘“; tay'. i

(du:. t6gsid - Chsl) ~ €58
n 13, airplane C6(r)pejnd

c
bis) - nﬁ) tJuJ
u phind, tvoup
- uqn). fress Cols)

At 2.5, the last stage for viaioh T have dats, the maln changes
for the scppressica of 12%, Loss of Coronality, 1n initial
position, sad the opticaality of L3 in precomsonantal pusuoa.é
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Tatedal:! C1AK

Flaal: 24 l“) but pu+l,

Sl o gy b
'n& m I'..iz.m&“gki
Poatoonsozantal © &bfal c"’lb‘L?a (16e2

At 2.0, n2a, Deretroflexion, has become opticaal in faitial
position, and the other processes resain as at 2.6,

Inltial: (a) J. w (wlze ), but pesq (rfdd
Final: o) - tcf 2. 1 JTO N {afjge)
ﬁ* Criulo)) .k st atond “‘ﬁ\r-.‘:"

ear (Ted, golor €
Preccascmantal: | wioi -w

Wl -
Peatesnsosantal: 153, #(0 . CAskind
Uhficay

e litd

It appears that, although Eleni is behisd the other children (n
her acquisition of liquids, the sase general processes are evident
in her progress.

J.A. Melisss

The foorth child s Mellssa. T2e wvas alightly older vhea I
observed ber (3.1 to A1), tut the swdatitutions fousd in her
speech for i and ¢ are derivable by the same jrocesses. L's are
nearly correct: 1L2a, Loss of Coronalisty, has deen suppressed,

Final: Twirel¥], Beautifal [edfelvl,
1)
Pestecasomantal : M Chivigll, ghosolase Carvdhrxt) (3.1)
CeSwivztd (3.7
Istervocallie: Caslivel at 3.8, goloping
Cariivrand, ot 3.7.

At the sariiest stage, intervocalic 1's are very tescous., It
appears for all these ehlldren that at early stages, intervocaliec
1's are subject to assimilation or scme other modificetica. Fer

exanple !

EaSnid, ysnills trined, Bally Csfdi)
Ca5aid

For g's Melissa lablalizes r's as shown delow:



W ] - e s {“H}

Sovever, she bas pearly suppressed R2, Deretrofiexion.
suppressed in iatervocalic poalition, although i1t shows Q
someviat in postoomsonsatal position. R2e appiles infrequently
in preconscaantal position. Progesses N1, R2e, Aa, snd ©
acoomt for forma like:

write Cufit) ot 3.7
Srush (bwas) at 3.1

Loss of the gilde (Process B) 1s shown in Just one word)
fce cress Cflstimd mt 3.7

The other vords show that Qs 1s nearly suppressed in poet-
conscmantal positica from 3.4 om,

3. (trfe), gﬂg# Cérdnatd, Chirls (fris)
3. 7: ﬁtr&). m dréege ), throw (fréy) -
S T a sirim), térfSIn), scyoes
M i Sreschen

Istervocalic: gquirrel {wirell at 3.1

2% 1s needed for most final r's at these stages. D,
,-»ountuuxmmnm

Ctwlte)
#Iﬁb). remesber (nfmdel, plevere (phESe)
stopher Ctristefel

R0 and g-Abmorptica accoust for apars ot 3.?.a
spart [phé-t)
B2e 15 nearly suppressed iz preccascsantal positios,

3. CafFzid
3.1: m (E:tﬂ. Jersay Casfzid
3.5, Jemnifer

1 have a fev notes from David Steape abtout hie nmliece Jesaifer's
scquisision of liguids at coe stage, 2.0, The forss found at



this tise osn all be explaised by the btasic processes we have
ez using. Jeanifer ladlovelarizes 1's is post-segmental
positions.

{La) .-["'"]/:J_

A2, Loss of Coromality, is suppressed entirely, and 12a i»
limited,

{L2e) s
]
+Rnd

Delateralizaticon, L3, 1s 13 1% sormal form. B, Glide loas, in
linited t0o round giides in apecific eavircaments.

" e ()

Thwae processes give the forms elowv:

umu- u{]g:. lotts tln (via C1éeed)
é ? . 1y
% ,ﬁ(&n’
Ivo* Chivy+)
fz "21’- fiag (e

For g's, Jesalfer labialises £'s as follows:

(m) [”;u] Ty ) {‘c_'}

Sizge o worda occur with intervocalic r, v cannot tell i

wthls should de fscluded in the envircamest, R2. Deretroflexicn,
umum.mmnumm for A, Maising, snd B,
Gltde Loss, as given for 1's. Otresgtheaing (C) and g-ibsorptios
Are also in operstion. Tiese give the forms:

Isitini: ped Cuf<d)

Pinal: other [Aza), water [uile)
Preconscaantal: Bird ( 0)
Fosteomscoantal frog (1543, tree (17234

3.6, maily :

I have data for Dmlly Salus only at 1.7, 1% s interesting,
however, becesse Kmily consistently substitutes n for 1light 1.



Tor ber, L1, Lablovelarization, is linited and does not
fnclude iztervocalic 1%s. Obe evidently has some late process
ty vadeh Jigat L' become p's.

such forms a8 [ni) for « 2%t wvill be seen iz Appendix B
hange of ) and o i Bot an wcommon process.
tetions are saaily scoounted for bty the processes
gilven then., The sudetitute for flaal hu!

in our treasoription). This ecould accounted

;
;
i

sero as the substitute, This can de explained by lable-
L1}, Lean of Coronality (L2a), Delsteralization
(L3a), st Glide Loes (B).

Josa Yelten's progreas le reported in her father's article
(Velten 1583). Our same basic processes accownt for soet of
Josa's sebstituticas, dut a fev ainor additions must be sade,

At every stage during the pericd (1.10 to 3.6), (2] is substituted
regularly for initial 1, and 20 vord ever cccurs vith a correct
tnitial 1. Moreower, in a fev vords (3] s sudetituted for

L e 1. If Jean Bas a limited form of lablovelarizatios,
exolading infitial 1's and some intervocalic 1's, we cex swy
sleply that she has process L2% (Less of Coronality), LD

(Peisteralization) and C{Stresstheningl, but has ma asditiceal
late process Yy waleh 1's Secome 3's. S0 ve Just need 0 add
an sdditional misor for Jomn, ordered after Process C) and

B, Qlide Loas must be lisited 1o exclode (~rousd) glides. Thus
(a) y < (8) <« »
™is glves the correct fores,

Initiad: 1.100 P‘; (2813, Cawtd, lsgsh (20f0
1.010-3.8: Cant “’F STV N
ﬁtl“)o m’i
m-dl, ﬁ Crertd, ete.
2.6-2.9: z8%ins pu'tl
?o,’)voz 2w

Istervocalic: 1.101 golar (dazl, Fapolesa [tyuz)

At the first stage, 1.10, LI, 13a, L3a, and D, Glides Losa, giv
the correct formm, sxoept that Glide loss i limited.
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(8) [.&u. g g 7_&]

-c '

Filaal: ‘,‘U’o l’:o). c.’o Dw )
&- ma*- EAlL (e, table (au tw)
mﬁhﬂo)
Frecoasonantal | witl, Chop )
(fal, ﬂ, fopl, glass [gas ),
(foval, Elock, Black Cbet),
Rigv, blse (oy)
At the sext stage, x.uua.s.mmwmuny- is
the limitation of Process B, Glide loss, in final and pre-

consonaatal positions. Rousd glides ere alvays loet after an
B vovel, and are opticsally lost after other vowels:

(3 [cuee] . -
["" ! ﬁv -{g}‘)} eptionaa

/
Final: al) Cad, d0d3 “‘"J"ﬁ“'

Cfud, wall Cws Ctal, :
A pnl gl (25
Sawl,

» L t“. . ‘.‘ ’

betyl, ﬁh purple (pu'btwl
Preconsozantal : & K 5
Cta'dd, gold Crused’

Sawt)d
Fostconsonantal | (ral, [habul, (patn)
% Chats . Cteeadld, Csancadl
Istervocalic: Dbelong (burze-dl
{dawnl, [zawal, gallant (dawst)

Cwaway

BAMg¥, pesler, pullisg (joal
At the last stage (throughs 3.0) there are no major changes,

Initial: (zav3

Fioal: towl, (ta p-tul, q}g Cante]

Preconsonantal: child (te-g92, SR

Fostoonsonantal : (te 23, @(u-o).
a& Cur=pu®l, {purtl,
ggF Coumd, fly (fon

Intervocalic: cgolor (taz), telephone {tawefud]

The processes as 1 have formualted them account for meat of
Joan's subetituticas for r's. Only w fev minor additlioos must de
sade. For Jomn, most r'a wre ledialived except some in vord fisal



positicn, labislisation is eptlconal in fizal position. Those
fizal r's vhich are not labialized shov wp &

Lol 1f the 3 1n not sheorbed. Oince Joas has 20 ¢'s iz
leventory of sounds at these atages, she apparently has a late
process,

(4) R R
T™ais follows D, !Mun g = ¢/ Cevocnlie) wich

X
3

applies iz all except liver wvihilgh (s adead of its tise,
L.30: Isitial: rose fwus), fwatl, Cvatet d,
M)o ‘ﬁ,q ‘t’.
Cwut)

Pinal: 01, Cdnl, e tl,
m. .)M oy m“’- asr

rodv
E;...;. ;S ),
ﬂnﬁ%{ rama )
Precossonaatal : E{(n » [hws), Cand,
:ot 3; board :ut)
merse Cnesl, bird (but
Pestocasosantal © (debal » (dap),
beb), trais (dud)d,
Coatl, Cowpd,
Cous)d, Chesl,
byt
intervooalic) maz) » [maza),
»z) » Thazad

The swdstitution of [a) for intervosalic (r) at this stage is
oot accousted for Yy oer processes. ThHe expected sudlmtituts would
be v vhich Ls the normal sebotitute at later stazes. These p's
wre apparently not labialized, Thes Joan may have saother late
o by vhieh noavelar r's become y, See Appendix A, R°1 and
., Thes the y veuld Secces (2], by the prooess given serlier.i7
Agpendix B has examples of the change of [rl to Tad).

AL the next stage, 1.31 %0 3,3, the situation 1= substantially
the sane. Olide Loss, B, I» limited as [t wvas for 1's, and
(atervogaiic s are nov labtialized and Secome w's, If oot loet,

iatetal: Cwatd, Cwabul, ngg twud?,
Cwuts), wetd > Cwaedd, rid,
whbl, Cwu 2l

Final: fal, o)
Czazul, paper [pu-bul, ladéer [z8+dul
faze). (bezal, tau sal

Precossonantal: m}r munul, dack (da(), yard (za+d)
tugl, (oo bedz)
fpul, & burdud, hurt Chustd
Sarn (tusel, parple Cpusbud

{

-



Postconasonantal : bread (SytJ), brokes [bedul,

tdu-ﬂ. (tu-d) &
aud .M ;
e
Intervocalie: porry Mary. parry Ceawed,

EL R iR

Mn-tﬁqmumvndmuarducom
for moet of the forms found At the last 2.6 o 3.0). Gome
final syliadio r's are still ladbislized and some are not, giving
Cul) and [al), resgectively. Moat of the processes are atill
mttu. oo that no trace is left of postoonscaantal &:r

? [excest for occasional lesgthening of
Mu vovel B, Glide Loss, in further limited 2o that

the glide (s pot lost after vowels (see clgaretie Below).
Muds red [wir9), reader (wi-dul
sirplase Cy~pu-dd, cvman.

( ‘dul,
e L
fter2)d, w N
fc:-meo

Poatcensonaatal ! (dasl, (ta‘s), gremn
t-::.ﬁzﬁw.;:un). orosa-
intervecalic: thtt)
2. M 1d

Hiléegrad Lecpold's scquisition of ligulds i1 interesting
for & nusber of reasoas. Flret, her father kept & very complete
record of 3er speech (lecpold 194T), a=d seccnd, since she
learsed both Oersan aad English, ve oan compare her treataent
of 1iquids In the two langoases,

Atout the llquida, Leojold (1967:216) says that £ and B
vere sot "learned” during the first tvo years by Rildegrad, asd
L vas sot regularly articulated iz the correct way. le also
sotes that English )1 ead TGerman ] are treated 4ifferently
tecasse Shey Aiffer in manner of nvanﬂ.tcn, the Cerman 1 beling
articulated vith a "flatter tongee™ than the Fngiish, oh ia
often sccompanied by morw or less “ralsing of the dack (of the)
tongue® (Lecpold 104T:68).

Moat of Hildegard's substitutions cen e mccosnted for by
tr. pmouo- we Bave formulated., Che does 2ot ladiovelarise as
3‘" prodably because of the Influences of the German
“elear” ). Wer vocalic substitutes also show less uniformity,

Wt v can accoust for this by late vowel changing rules.



Eaglish and German initial 1's are treated similarly by
ﬂl*ﬂ“"}*.\m.j,\“u

tial ]} 1» correet in the

ilsat twvo mosths. Leopold says that | s easily understood as a

contineant. Leopold izterprets h a2 a form of omission, the
presence of an inftial consonant teding vaguely indioated Ly the
wehecked breath stresn. See Appesdix B for Crmsmcat's
explanation of the sisflarity of 1 and b. Gaderell Drachman
(persosal communication) has suggested s physiclogical explanatios
for this. Ne says that the toague intrizsic Berizental suscle
1s not yet under conirel. 5o an ] prodoced vith s lovered tomgue
tip may e realized as 5 or 3 depending ca the degree of approxi-
saticn of the loversd tomgue tip. This yrocess vould, then, also
sxplaln the 1« (y) « x process found in the data for Joas Veltea.

SO (:)0{:}

Then ve can say that the 3 substitute is due alsmply to this

late proocess scccunted for by lack of toogwe tip control., As

this control is acquired, the process is suppressed, azd ! (er y,

ia our notation) is t2e substitute, cadle by lLoss of iy,
Delnteralization, and Mtrengthening. Glide Losa 1» limited and
dces pot apply to most Initial gliden),

Inttial thox] - Cazd et 1.6, 1.5, 1,30, 1.11
hok) at 2.1
1ie Clex) at 1.11
1ike Cjexl st 2.1

For Gersan vorda:

CJuf, Clok™3 = Lick™) st 1.10
Cjose) « Cloka) at 1.11

The situatics with fisal 1's is more complicated. Oerean
wod Paglish final )'s sre treated differestly. In maay words Tizal
scasyllabie } is omitted. This cen be accounted for by processes
L3, L2, L3, and Awmorption of the glide. The suletitute for
Eeglish velarized 1 is oftes [v), vhereas (1) is often found for
German 1.20

The contrast between Cerman sad Eaglish ) showa up in ball:

Chaz) » [ta) at 1.5-1.8
Ceav) at 1.9

mmmrwm%mmmmmmwub
vords are in competition; stressed vovels and palatals



point to Gersan, vhile the (u) prodadly developed from English
velar J.

(ea) = o) at 1.8

lwo:) = Gwo:2) = (wolud ot 1.9
fep) « [wod at 102

(wo) at 2.1

Later (3] s found for both [2) and (W), In English this
as intermediate vowel, This vas
regular in Exglish after high front vowels, It wvas lovered after
als et oot lastisgly. Hildegard seems
have late processes vherely yowels are lowvered or cthervise
the variety of vowels,

(e2) {4} AL . opticaal

A fioal 1 is achieved caly i= oil:

{7222 »t 1.6
(2307 = (Toxted at 1.7

Fiaal syllabic 1's are 2ot completely lost, but shov up aa
A variety of vowis, in socordance vith the atove vovel changing
process. Moat ncaaylladic fimal 1's are lost entirely ot
early stages. L1, Lablovelarization, is opticnal for fisal 1's.
12, loas of Cororality, and L1, Delaterization, are opereting.
Then B, Olide Losa, limited as belov, zives tero as the substitute
for final labiovelarised nomayllshic ).

) glide c
o B ol s R

At 1.5 this process is further limited (see all wet), asd
more final glides sppear. Trom 1.0 on Glide loes is ortional
after Cald and soet other vovels. Olides are alvays lost after
£2) sad (o).

s
§

(3) g -
eltte] =
[.m] ¢/ ( g-’ Gt

The zildes whioh are sot 108t are often chasged (especially

After high vovels) by the alove vowel changing rule, The fore
for at 1.30 showa that L3, loes of Coronality, s optional
in at least this cne word,

following English forms are found with fipal ] in the



1.5 ml,
Clapad » Cabad
1.61 >x)
(baled ~ ra:xd
1.7 1 - (haxield, all (ha:d
(ba'xd
1.8: 3, ail (wet) (722 = Lavwe?
lwz+] = Cuae)
(Ropal, Craxyl
1.9: ), 3, ol (wo:d « fwo:yd =
Twojul = Twalud
(belul - Corajul
1.10: ozl0), all (78] ~ (7a)
twllld
(bale), peasles Inlal, towel Cagw!'))
1.1 fall Cwod, twa) = (wod, Tdsd - [d3] (W)

gg,, :u%).‘éﬁﬁﬁ't&* .

vheel (wiend « Cwiald,

CTetobie)
2.0 19, fall Cwd) = Cf2] « CwaW)

Croa?
2.1t (wibad, 2:3, roll Twol, hole Chod
Ciewto,blad

Por German fisal 1's, processes 12 and L3 plus lste vowvel-
changing processes give the following forms:

1.3 (vaixd

1.8: (ewew) . [dods)
1.9 {dakd)d

1.10: Cdukol « [duwd)d
1.23: {roe)

There are feov vords vith precoascoantal 1. The moet ocommon
is silk. It otcurs vith a (3], vileh oould poesibly represest the
Cerman palatal or Eaglish welar 1. It can be accounted for By
the vowvel-changing rule given above. In the other wvopds the
vocallic sudetitute is absorbed. Therefore process B, Glide lLoss;
a8 ziven eariier, is cperating. Process D, ,-»oomu. is
opticoal Bere, aince some g's do wppear.

1.6: milk (mz')

1.7 tmga? * (agd

1.9 {mon)

1,10 aad 1.11: ﬁ(uﬂ”

{40l « [dol]
1.111  vhesllarrgv (witewd

Postconsonantal 1's are generally unrepresected (in Cerman
sad English alike), oas acoount for most of the forms YWy



saying that Lablovelarization, Lose of Corosality, Delater-
alization, and Glide Loss apply.

ekl ~ (ha? (13, Blov Dol « Thav )
&‘“23- . 1012 ’

Fovever, thres vords sppear vith {aitial v and coe vith iniunfal I:

tm:uxvmxu

Cwnx) ot 1,13
Joun%

The cccurrence of the v's could sean that B3, Clide loas, {»

limited, Sut Leopold says that the v's are from the [ in

vords (1987:67). Likevise we caszol be sure vhether the 3
resilts from an wlsbiovelarized ] or from §.%3

Hildegard treats intervooalic l's differestly, depending on
vhetder tie sodel L8 Oersan or . WWe
are paver completely omitted. They occur as lsperfect iy
velar 1, 1 or correst 1. The sostl frequest sudetitute ;_
Seomine German intervoralic i's are not ladiovelarfzed. Corecect
1's cecur more often 1= the tvo moaths, Explish istervocalie
« o the other haad, 1» ussally omitted as 1ate a» 1,11,

4 (1967:115) says that {ts omisalon may be cosmected with
the standard reaisiag of the Sack of the tongue. The froat
fricative is & less satisfectory substitute for it, Hello is
found vith a strongly velariszed ]} from 1.5 on ( & precursor of
Later evests), But has & J, indicating lack of ladlc-
velarisstion, In other capes L1, 12, 13 sad Procems 3,
Glide Losa, account for the forma. For poatocssonastal and inter-
vocalic 1's, Olide Loss must be sodified from the form glven for
fizal glides to iaclude:

» e

5 Pe13)

61, (onti) = Tdei* )]
9, 1.10, 2.0: Seles Chaje)
|
il

! (el
; #E Tle-13, Ajex (70°13, thie) = teia3
"~

c,gcp. Mary Alice [mea'7a) - [me'?a) «
~

el
Lhese
1=

.
.
.

SRRl

Kildegard 414 not proSece aa ¢ during the first two years.
Bhe either sudatituted something for (% or omitted {t. leopeld
says (1947:164) that the ohief charscteristic of p (n &
poferntely ralsed rosition of the tosgue tip requiring compli-
cated sdjustaent of the tongue muscies, 4iffiewls for odildren.
Adding 1o the complication in this case i3 the fact that Cerman
uvuler § is so dQiffereat from Exglish p. It I8 & velar spirant
or roll or even s velar fricative, but 1t 1s funotionally



ioeely parallel to Exglish r, asd Hildegard treats thes in
soch the same vay .

The ses vork out quite well for Nildegard's
treatment of r. Iaitial f is replaced 3y (v] comaistestly, s
uwnucnnt M(qul)mmmmotm
back of t:::u essential for F is also registeared s
ng

sccompanyi foulation of (r). The sound {s thus akin
utu. Before a « Shis becomes the glide (v],

A fev vords “mmuﬂutbiwtnrwldtwg.
ecpold wvould explalin the [h) as bLreath densting the presence of
eome conMonant mm:lm”ﬂmwu(riu

L}
thl. Leopold (1987:118) says that (3) i3 sz “unsuccessful
rendering of the froat part of r." Both of these early substitutes
mummmwmmummw.umm

L'e st &= earily stage, The (v] suletitutes ia the other words
are regularly derivable by Ladializatios, Deretrofliexion, Palsing,
and Stresgtheaing.

1.6, 1,10, 1.1, 2.05 pide Overxd

1.11, 2,01 goom Chu?

3.11: write (jox)

l.:l twiwld

1.8: Cwoel, Wt‘“] an (Towa

1.9 (w21d » wiul -~ l-nl.o

1.10: (weal, rock-a-bye [wok bebil,

s'waxl,
1.1 Lwokn"bedl ], (w) - (w3,
'(d.”. ’w ‘wozl, ﬁiﬂ (-lvi?
2.1 nu.zmc-l

Vith final p's, o8 with final 1's, there is less wniformity.
™he vowvel substitutes are of waryisg quality. Lecpols reportia
that his final CR] Bas the North German collogquial prosmmeistion
and 19 slurred to (o) or Ls omitted, and after [ald is practically
inaudible. So ve are not surprised to find the nearly standard
form of pehr (ool at 1.5, and veisser [vassa) for XFildegard at
1.9,

Fioal rP are pot labialized i Nildegard's speech, Ml Sas
tha folloviesg form.

(m2) o0
[mh] * o} o'..&"e_'.}
¥--X

B2 (Deretrofiexion) a=d D (g-Adsorption) sosount

forma vith final r's If ve add to them some late
{e) to other vowels, ([1,x, aJ ete.) vhen

not abeorSed, !hndoootwuummumu

g
:
53



0.10=1.4¢ Cec(1)) « (dg:) « Cdeld « {da:)
1.5: mﬁ (axta), (el
1.6: pore (mo], (de

1.7: water (wa+d « Cwdix], Jasper Cdasi]

1.91 Couid, Cher s Shide SOE
1.10: goor (do), N). tdel, [we)

paper (budel, |W ds),
Cdial, ﬂ- Cwnleld -
waju) » Cwvalu lo)&
ﬂﬂ* (Pexpi)
2.0z ¢ind, pogr Covi

2.1 Lwrd

Precosscnantal (meosyliabic) p's are paver represented, dat
if vo saruse the operation of the same processes as for flnal r'e,
ve get the correct Torma, There is compessstory vowel lesgtheaing,
a1 least optionally, whes the (o) 18 lost.

1.101 dark Coe:td, (a (7abav)
1.11 and 1.127 fork Thok) » Cwatkd, Fev Yerk (nojok)

One vord 1s fousd whnieh should bave (7). Instead of Cof] = (ul),
vhich ve would expect, (w1l is found.

1.10, 1,117 ghyreh Cd3uss)

T™his could O;smulud At A frontisg of the (&) before the
palstal (3).

Most yostecascsantal r's leave 20 trace In Hildegard's speechd.
Hovever, coe word, is found sarly vith [r) or some
substitute, ussally (v), if this i{» considered to be an
exceptional vord, adead of 1ts tine, them the other forms can de
explained Yty 18e ocperatics of lLadialiseticn, Deretreflexion,
Falsing, and Glide Loss.

1.1 Coe14id, Cpwati) watil 1.8
151 m& (a3 T To¥
‘l“ ’rm

3.T3 {gege) ([kak.a)
1.8: bal, t:p‘.ml
1.%: Cpxt! m). Cook?) » Chek*)

Cwi), & > (Toxt il
1.1 mhwhizis). [beak], C(bok?]
h Cdn (das] - Cecdd
m <1hd gﬁ(m). (h(xhl.

1.14¢ fdindg)y, u:cu broke Ibdwt'l [roh'l

three (wid, gry tun {tel tu( )n
i Cde) —hed, ﬂ"‘“mﬁﬁ
{6as), scratch (da

fgol, j_gc_mthll)



2.1: Ldes ), tdas ), twowe ),
!snn&l > Srman ShTov avey
2.2; Laats)

The forms for and H F indicate a limiting of process

», Glide mo.&ﬁu‘ . applies in mcet wvords.
Intervooalic p, I are usvally omitted, although (v] ocecurs

in Eaglish at 1.10., In all other forms Clide loss in

opersating as well as Rl, 52, and A. These processes (or
assinilation iz & fev oasen) give the followiag forms:

1.8 (ognt) > Cromed ot 1.5 » Coemi) ot 1.8
1.6/ (7eznl ) » (20381 ) = [azni) at 1.9

1.8; (Poraz) » (7a’wal at 1,10
1.1 %tilwﬂ. T2eresa (tital » Laitel
§.3. Cheries sad Yémood Orégoire

My information on Freoch-speaking okiléren is from Antolne
Grégoire's (1047) records of his twe sons, Charles and Edmond,
Concerning 1's, Cv) and (u] are never found ss substitutes,

Either ) 12 represented as (yJ or it is loat eatirely. Appareatly
the 1's in the ehildren's model are "1igt". Process L),
Labiovelarization, is wuppressed entirely Sy the childrea. Then
loss of Coronality (part b) snd Delateralizatica (part b) and
Streagtheniog give moat of the correct forms,

Grégoire says (194T:517) that the comsonast 1 Begas to be
established at the end of the second year, in spite of the
occurrence of (y) as a substitute,. It vas often found imitially
in artisles, Sut vas least sure at e end of vords. BEdsond
says t«y for Charlies and sa-ye for sale, and Charlies says tog
(or lou) Tor gloy. At the degisaing of the Shird year, }ho-
an integral sart of the phoaclogy. Is Grégoire’s vords (154T:XT),
thelr task vas to "get rid of old habdits of substituting (y) a=d
to get rid of the suppressics of 1 in coascmant groups.” Or,
in =y ssalysis, tielr task vas 10 suppress the processes of lLoas
of Coromality, Delateraligation, ete. Certaln frequeat vords

reslat. For example, Charies says at 2.2, aad sodait
at 2.3, but tiis becomes poldat at J.S. persists for plegt

st 2.4, tut pleure appears at 2.2.
Groupe of consonant plus ) appesr esrly in Charles' speech.
95 and LI% are beginning 0 be speressed for posteomsonantal }'s.

: ﬁﬂnm-:ﬁ-mmmaggwn-v
. ¥ia for ¥



Yor Xdmond:

'c" i » at ’o’ ad 8.,
2, A u.gu e
2.5

6
:.xo: g‘t Sabliar is Sebive

These forma Lodicate that Glide Loss is delczg limited for
Famond ia postconsonsntal position, and the words vith correct
1's indicate & limitisg of loss of Corozality.

Mw "s ia vord fisal position, the processes
are 2211l operstizg. give:

2.3 » > >
¥y
For Pasond, the jrocesses an ziven also account for his
treatzent of preccascaantal 1's.

2.5%: > { A
%ﬂﬁﬂb bt pal Lol S0t et 2.8 15 an

Por iotervosalis 1's, L3%, L3O, et Gtrengthening give these
forme. B, Glide Loas 1is lismited an bDelow,

2.2/ loule » bouye, sale » sacye, sscalier » siyer

Theoe sane jrocedses, excepl cpilomal Clide Lose glve the
forme with inisial 1's, although loup has & correct ), isdicating
that the processes are beling limited iz initial position.

(») v_g
€lide - cJ
[ e ] ‘

Lo Y opticaal
O

Comceraling r, Orégolre (15ATI3A5) writes that "Charles et
Ednond se moctrent pendast toute Ia trolsiese sanfe refracteures
A 1'esplol morsal O+ cette cossonne.” e says that the yrisary
reason for 4hat resistance ir the veak audidd)ity of the liguid.
If 4t s not vidrated, 1t lacks clarity, asd some languases or
dialects abandom 1% precissly vhere Charies and Tdsond dave omitted
1% moet freguemily! final r 1= nos-accented positica, as in

popalar Freseh ( -’m st 2.5, ete. ).
Aecording to m's ncoonnt of e dewelopamnt of the
stquisition or r, Charles used the ward often and thus the

£ i conserved. AL aboul 1he sase Lime (2.3), Be started using



W:.‘I. at 2.8, and .

re Are A wvords (o viich re v, eating the ope on
of processes R, 22, ete., -lo«-uux“roo. indlonting the
need for R2L, But wsually re dor re ¥y, The ftuticn of
Lyl for (r) ia prodably because of the concave and forvard tongue

position characteristic of Frenmch, This seems %o make the r's
palatal. Therefore, Procesa Rl, Ladializatica, 1s nearly
suppressed but & prooess of FPalatalization is opersting. It

Thea there mst be an additional part to 22, Deretroflextiom:

(R2d) r

-cor

-f=d - |
-

*Retr

™is £1) would Secome [y) by Frocess € or would de adsorded Yy
Process B (n the appropriate positions.

parsie » payst M eacore un > micer-wme

Many vords of dally usage vere deprived of ¢ in the first
salf of the third year (1.0, all processes vere operatisg), but
in the last half the processss are partially suppressed, and more
L"W'

ﬁ:ﬁ&l&z"“-ﬂn'nw

For initial 7, sll processss are operating {2 Charles’ speech,
althougk for rue indicates that B, Glide loss, is cpticoad
in initial position, Peretrofiexios {s suppressed in initial
positios at 2.7.

(SLer. B8 &5 . 1
.77 e, pesar

Yor Bdwand, all processes operate st 2.1, At 2.9 and 2.6,
Deretrofiexion is ocpticaal, and at 2.7 1t 1is suppressesd.



a5, Ngia: Muia, zmitr> e

2.6: pav, réiese - 6
2.7 pemverser. e,
For istervocallie r's, !a Charles' speech all processes apply
ot 2.0, except that Giide Loas is optional in istervosalic
position. Ry 2.1, Olide Loss is suppressed, and %y 2.5 Dere-

trofliexion 13 nearly ssgpressed. A fev words at 2.7 isdicate

that the progesses are still cpearting cpticeally, but all
precesses are suppressed Sy 2.9,

2.01 » §
30‘3 >
2.0 » t
2.A: patirs,
2.7: sas-als, ce-oussel, Darsque
2.9: 1irs. sosriy

In Bdmond's speech, the forms with intervocalic r indicate
that fabialization and Falatalizaticn are applying in competition,
since some v's and some y's are fosad, GClide loss is searly
suppressed, except for the forms at 2.3 and 2.6,

e mﬁﬁﬁ SRR HUE Tt muaite > izate

4% § »

2.“ >

36: Seurle sewrit, gourriir, gSshiré, Kiburé
Tor final r's, Deretroflexica asd é:numm scoowmt for

many of the forms 1n Charles' speech, thess are partially

suppressed quite early, sisce scae correct p's cccur at 2.1. W
2.8, tha processes are suppressed entirely.

2.1: ir, asa:r, fidre » + Inire,
g g
2.2: . re, pleure, » §R_ISVOLL *

’ g3, Ra. : » L0w808, pOU
2.3 ﬁ. tye
pais 3]

2.8.2.5 &?SL » gd:, terre > td1,
w‘%t aoi. o X020, B4, bet

In PBdmond's speech, Deretroflexion and g-Absorption operate
in most vords wntil the Fifth or sixth month of the third year.
At 2.6 stout Balf the forms bMave flinal r, and at 2.7 most final
r's are correst. Wy 2.9, the prooesses ve Seen suppressed.
201! %

2.2: » taty, shat-lour > § bagou, but
yoiture, chasseur “gasssy



-mmnzr.mmmu slover APPeArs at
Sut 1t fs vell abead of its time, and real suppressicn of De-
retrofiexion In preconscaantial positics does not take place wmtil
2.9 and 2,00, Rémond:

2.3 > » BALRER > tagos ~ dagcs, Mariette >
, steay. ghariot > caydt

2.3: rie= > yiem, but

40} b S . S, S Pt S,

2.6: ' “ ERReR. v farceur, Jw

2.7: » aARAin. parsl, tirelr

Charles:

2.1: + domes-voua, fimes, pateur,

2.2:

2.4 i 2ite. patl, sdel - adiel.

2.5t » partie » paticy, cobeaux,

2.6 » Isa, tourpe: » tounes,

ik aﬂ“&m renvé:ef, Wt gordon

2.10: ﬁ but Sordus

2.111 srasire » sssire

Pootocomsonantal r's often do 20t appear at all, Mt are
scmetimes repressnted fv) and scewtimes by (y). Fdsoot has
suppressed the Labiallisstion process for postconscaantal £'a,
i (v] usually sppears, Charles, however, has suppressss the
Palatallsation procesa, and [v) i the wsual substitute,

For Charles, Ladalization, Deretrofiexion and Glide loss
spply at 2.0, At 2.2, Glide loas fn belng iimited, and at 2.4
Deretrofiexion also in slightly limited. At 2.5, all processes
apply <n scue vords, and 1u other words o processes staly, The
Processas appear to be opsional at 2.6, esd at 2.8, Deretrofiexton
2A2 teoen auppressed,



Iz Edmcad's speech, more veristion appears. All processes
apply at 2.1, At 2.3 Glide Loss 1s alightly limited; Ladialization
ccours in oae vord; and cne vord occurs vith a correct byt it
is excepticsal. The sase situation obtaine watil 2.7,
Deretroflexion is beglaaing to be limited, a=d some correct r's
agpear. BNy 2.10 all processes are suppressed for yostocascnsstal
r's in Bawced's speech.

g e

2.
m EALL. Agar€! chivre » se:fe

2.A: » Xxin ~ txin. treq »
&- coste, > kam, unz' snsre > snke
2.5 M t » « Sute
2.6: tompette, ’
jcals >
5 LA ”L?%’ eiré, e, fiter,
e . (l-::’%:m!_ pre=dire),



V.4, Mosgowvits

Arlese I, Moskowits (1969, M3b) in » study of the scquisition
of English phonclogy, reports that 1= one child, Maskie, /1/ and

/r/ are falrly stable, although Soth are quite oftex omitted in

rinal position; and (v) is the scet frequent sudetitute for toth.
Another child, Erica, howvever, {s “wmable to maintain her
articulators in a Tinely sdjusted positios (and holds the
articaistors %00 closed, among other things)." and this leads to
sonverting sany of the 1's to & g;xm qualisy. If /1/ is oot
correet or 4oes pot ogqur in its " form aa [}), 1t 18

omitted [(as 1% often fa In clustern), But it is pever [vd), So,

Erice bas sumpressed Lablovelarisaticn, and all bar 1's are "lighe ™
Mazkie, on the other hand, Sas the unlimited form of labiovelarization
of 1's snd Labializaticn of r's, since (v in the frequent

sudetitute, Eriea:

Contflf), 18 Ci*jeleod, mﬂg
» - tosacg)%wdéi. . “Jevind,
Cra*id - CfI1g *JI. phio’ 1,
e e (R (1
The r's in Arlene, poor %ﬁn sbove are oorrect,
as tiey &.u frog Cféns-g), cars (ha’s ], and besr [2[9#)

- 2 lusion

Tuls in limited to

v e ™21 1)
svelar

by Daniel, Suzanne, Eleai, Jennifer, Jean (except that sone
Intervocalic 1's are excluded), sed Hildegard {except that
labicvelarization i3 cptional for Ber i= intervocalic and wvord
final positions).

™his procesa is satirely suppressed for Eries, and Charles
ad Basond Grépoire; Maskie has 1% iz 1ts unlinited form.

[, Loss of Corosality
C+lateral) ¢ C-coronall




1'

=yl B SR

L., a)
«fnd
Jennifer limits this part to

" B i

-%24
Dasfel limits this at 1.6-1.7 to
1 ¢ [nn]
~velar e [ecorosal) / v
[-hd J )
L L1ica
-tor
[-ou ] - [=laterall
2velar
‘0.0 .’ -
oe': t—l!unn
[«ﬂu]
5} i
[eiw] 7 cad
-nw] {=laterall

The ehildren Llinit and suppress these sarlier {5 some
positions thas in others.

K, _labisllssion

T .4 -
tayil {+me)

T=is 13 lisited %o

'; ,.“- o  [ema) / Lo
e i

bty Dasiel, Suzanne, Eleal, Mellisan, Jens!ifer (although no
exsaples of isterveoalis sgpear), and Hldegard (although it
is optional for {=itial g's).




slfightly limited
k2. Deretrofiexicn
sonorast « <R
1.0, .’
r -
v 2
-ocoronal
o ¥nd
o5
.Wo
~atreas

-

-stress

<

. &

-CoT
+Pad
-

s Retyr
+3trems

The sobparts of this process Decome opticaal or are
suppressed at Aifferent tises in the dAifferent positioss in

vords.

A. Palaing
]
ofnd . LeNipgn)
-k

So specific lisitatices are fousd,

B. _Ciide loes

=] -

t.e. a) o = 3
) o - &

Dealel at 1.6<1.7 linited this as follows:

efzd
[m«] o, &k

()

Part b vas limited right avey

shea |
| R A

At 2.5 part & vas lisited

v_¢

o

b)

v)
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Sczanne has this ssme limitation of (a) at 2.10, as 414 Joan at
1.1 (except that a comscoant does pot Bave to follow).

Eleni, Jenalfer, and Joan iimited 1t to

[’:‘“. O T ,_cc}

(e v
Hildegard limited B to (eMound) glides at 1.5, an follows:
Lde
'& - ‘ , t ,—-
then at 1.5:
3 7
E-ul BRY gﬂ_
5y

T™he Grégoires limited B to C(~Pownd) giides:

(Cg V)| optional
[au- > ‘@1 c_#
-2nd R
C._Streagthenisg
(c) a)
glide -+ (-voealie) / =
v L )

1.0, o .y
- v

D. & Araccption
R“ ! { voealield
Danlel and Melissa have this process in & more limited form:

Qe 7 [::e



Paniel limise it further to
Lov

x“l o5

fnd

v

Elenl has 1t in the form
eslow |
- ¢/ o

and f-Atsorption is optional for her after all other vowels,
Hildegard has it in 1ts unlisited form, although 1t i»
optional after 1.10.

5.1. Spscial Processes
273, Palstalfsatios

£}

(O V) ) optioeal

r =« (efront)

Edsond and Charies have this prooess. Josas has the form:
# = (efroml [/ V _V

before 1.1). Nildegard, at sarly stages, das the limited form
v o Lefromt) /[ g _V

r
-cor
«Rnd o-~ 4
-5
sBetr

Joan and Nlldegard Bave this process sarly, and Charies azd
idsced have 1t at all stages,

- .} - '
a) y lor ) (s {.}

Joan has the first part of this process so that J + 2,
Hildezard Sas the secood part at early stages, but It e optional
(3 =/ 2 )



k3

b} b
-ind - 8
Velar

Only BExily has this late change.
c)] Vowel Adjcstmect

1) {z}
» - I ostional
.

Hildegard bas these chazges.
e) o =~

+oan has this late process.

5.2. Comelustos

Althosgh the sxact form of the above processes varies from
ehild to ehlld, 1t can be seen that these processes of Labie-
velaritation of 1's, Labalization of r's, #tc., 45 ascount

for most of the substitutions escoumtered ia the speech of the
children i{asvestigsted. Thus the hypotbheses made at the cutast
of the atudy have been verified: 1) A fev Dasic processes
o be taking place in the chlléren's scquisitiocs of liguids.
2] These processes are iy iimited sad suppressed &
soquinition procesds. J3) Chanpges tak piace in French and
Gersan childres are slightly different (l.e. the processes are
beling suppressed 4ifferently according to the types of liguids
found 18 the laaguaze). Tt will be shown ia Appendix B that the
fourth hypothesis, concerning historical change and dialectal
variation, das also Seen verified,

I1a comclusion, 1t appears that the acgaisition of at least
this one segnent of phoaclogy, the liquids, can de explalned
guite well 3y the model vhich says that a smber of Lntate
processes are gradually limited and suppressed as soquisition
progresans
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Appecdix A
Proceases in Thelr Stroogest Forms

: .
. Jabiovelarisation K. ladiaiizatton
Lo [::‘m @Lu] oy Sud]
12, loes of Corcaality

o Ind
%) i
Pﬂ'w - l‘
~*nd
L). Delsteralisatics B2, Deretrofiexion
-oar Sottrant =~ R
o0 o (-lateral)
velar t.e. al b) e)
Lg £
‘v.- .’ - ‘ v r v
E" e (=lateral) -—cr -cor
10] «fnd +Frd
oM o
b, tx — ‘ oSetr. oPetr. +fetr,
ca - [=lateral) ~atress ~stress sptrens
[:"‘w] ‘ . ¢
? . &
A Maising

avoe
o'nd - [ RBigh)
ik

L.e. .’ g - '
b)) o - o2

R Shide joos

siide ”
1Pad ] ¢



€. _Streagthenlag

)
sitds + C(-vooalte) / ey 4 °
v b)

I.O.loy
R
2. a-Assorniien
8 = ¢ [/ Tevocalleld

Bpecial Precesses of Lisited Applicatics
E'l. PFalstalizstios of L

’
r = Defrons) / {1‘} 2,
(.0 T optiosal
B24. mn‘na«m;

r

[-ow
-Red - 4
> ]
ePetr.
e [(3) o L
a) y ler 3) (=) {h)

b)[::m] LY

e} Vovel adjustment

JEE S

2] {e} -8 = a opticoal

4 2 = »



Appeadix »

Srief Servey of Sisilar Processes in Gynchrosic Altersation,
Nissorical Chasge , mad Dialectal Varistios

Meat of t3e processes found 1o de cperating in the speech of
tie children &0 have paraliels in historical change or 4dlalectal
variation. The major processes are fousd in several lasguages,
d&MWmmMMMhMM“d

. mmm*

1. jabisl Bubetitutes

Tassy (u‘)ou% 157, 228) writes that & alight exagserstion
of "m " (velar) gives (lﬂ and 1f this 18 thes lolned My
1abial action, C(1¥) results, “es we comwetises find in Engifsh.”
:ﬂmmmtm i very common in Slavie lasguages, and

pour un son scmme (1Y), la sodification labicvélaire
n'eet gue 1'sccessoire; mals sl elle est trde forte,
elle peut finir par Fire 1l'essestiel, ot alors oo 1a
consearve seule sans artiouler de [1); ce qui doane
Cwl eu Cud. Clest alne! que 1l'anglals rock...
Gevient wgk.

Similarly, Gramscat (1950:278) writes that, If & velar,
wspecially st the end of & ayllable, loses 1ts "glissenmest latéral.”
& ¥ 15 sehetituted naturally for it. Orammost (1550:207) explains
the welarizstion of 1 betwvess & vowel and a cooscmant as follows:

The preceding vowel tesds to iscresae the aperture of
the 1, and "d'autre part la comsonne appuyée qui wult
tecdant & falre anticiper ses scuvemsnts srticulatoires,
1a poiste de 1a langue perd 1a ferseté de son point
:a:znlhxno-n‘h et par suite sa partie

risure resonte vers volte pht.un. Le
gilasesmnt latéral est donc reportd plus en arridre:
c'est 1'] wvélalre.”

That state is geserally that of latin. In French the evolution
Bas continued, axd e polnt of the tocague has definitely lost

contast, The velar 1 has Secome Tul (1,0, . >
etc.). The phase [ul has been preceded Ly %m
sonent Viean the point of the tongee waa oaly oo i8¢ verge of loalsg



articulated vith the dorsum of the tongue agalnat the teeth on
oae side of the mowth. from Southern States English
showv Cul vowel as in CLO®1] for o

's in English. He says that "drewl dialects” dr the 1
smtil it forma saother ayllabdle, and (0] intredes to augment the
aylladle. becomes Cfual), snd in Esstern American is

Chzod, budlt (biotl, The

& Qifferent height in Scottish RBaglish, is Cta¥bud),
ia [04¥], The velarised vowel i» regalarly after
in Scottlsh English, ant aceld ts (skad), all fad,

Ctas), svfal Cafuld, In Southern American and Negro cts, the

velarized vowel disappears in vords like fwelve [twev], milifce
C mijond., This alsc Bappess udnnrdhlﬂmbhn'g.g.nl

v, sad volume is Cvajemd, alresdy is larcdild.

1.2. Palatel Sbetivutes

Changes of 1 to {y) (or £1)) are comsom in the litersture
on historical change. Ussally the change takes place wia (17).
Grammont (1950: 81, 208) writes that "jalstalized’ 1's are very
frequent. They are characterised by a large exteat of the reglon

change to (1) im posteonscsantal position, as is Italian chiave
from ’ from from s ote, le saye
(mo% %ﬂn init is alvays Lthe same,

“affalblisseseat par la voyelle de la position spécifique de la

pointe 40 1n langoe,” which takes & position more favorable to
the folloving coascsant,

Do lore o n'est plus la pointe qui 2'fléve vers
1e palaie, sals la partile satérieure du dos de 1
Isap; o'est & peu prés 1 position de C1'), &
Isguelle oo aboutit fsstastanisent.

In some regiosa C1') Ls atill preserved, for exasple in the
sowmtaisous dialects of Fribourg, and (n many 4lalects (1) (s
palatalized only after palatals: ghisog, et piin, bland.
Pasay (1870:105) also gives the above exmaple of ordinary
A= 0} or (1) in Italian, and he says that 1t probably hagpened
M.

by the istersediary of TA) or £193, Sut Julging from the
proauncistion of chlldrea, it could Rave deen direct. He reparts
that the reinforcement of & transitory takes place

sound
after a palatal liguid (A), waich thea become



nortdern Frasce and results (a Qi) jod, Dmwljol
Svedish 1+ J, prodadly Yy way of 4D,

i
L
H
i
2§
a
i
3
k
!
!
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Jakoteon (1568:17) sentions that 1 (and r) change to ()]
in the Mussian dialect of Lower Xolyea, sad in e "love
language™ of Pussisa peasant vomes 1a Northeast Gideria.

Collinder also says (1965:80) that in some of the Uralic lasguapges
reconstructed *1's develcped into (JJ, before oth froat and back
vovels.

Passy, vho in 1590 vas sayisg that " ocme from
ohildren” gives coe example goncerning 1's | 233).

le chasgement 4'L en ] mcullld aprds une conscane,
qul s'est 1 dans tant de dlalectes romans,
n'est qu'ume pronoccisticn esfantine rectifife,
prososciation qul swourd’ hul encore naft
brusquenent SOWS DOWE Yeux, tels jarestis dlsaat

trés oettement fleur, + #t leur enfant
pon moins nettement flewr, {4 pomr L
pouillé.)

1.3, Nasel Swbetitute

The chasge of C1J to Tn) vhioh sppeared in Beily Salue'
speech is fousd less frequently (n the &ata on historical chazge,
Yovever, Crassent (1950:208) Goes menticn that in certaln pleces
12 the lnterior of the islead of Siclly 1 has
Sentals. The asterior part of the tongue has taken 1= advance

on 4'sutre ressource pour sortilr en glissement que de recourlr
& L'abalssesent du volle do palais.” Thos ve find agtru.
EsEtu, ote.
Often L + & 1s cited a8 & oort of meslnilation (e.g. -
to "ie trécorols®) or & dlssisilaticn (e.g. Vulgar
ﬁ frem gultelly) (Gremmont 1990:278).



A9

vheredy 1 Secame (n) in certain positions so that whion
i 1 in Sore, and | ia Kharia, s wang,
and » Vhieh is and kongel in A is borcen

langoages.
The confusion of § and ) is mentioned In Grasmont (19%0:20%).
Se vrites that h has a

poiat d'articulation vague sur la soltif antérieure
du palais, 4u sommet ¢ la volte aux dents. L'}
set wn plooiee & glissesent articulé dass la meme
réglon. la confusion scoustique entre les deux et
fagile; ia difffrence articulstoire est minime, 1'%
en question Etant une sorte 4'] artficuld avee 1a
poizte &a Ia langae vers le bas.

2. Processes Affesti ‘s,

S.1. iabial Sebetitutes
Passy (1850:156) atscusses the labiowvelarization of r's.

cette concordance des seticas labiale et vhlalre...
Alnsl le (4] anglals se proconce souvent (/V)

Il n'est pas rare que oo (4] pe treasaforsm o

fv) (surtout devast les voyelles vélaires):

ook Cwohl, dorees (adv¥sizld.

if & Freseh velar r is and accompanied by ladial
actics [a¥) results (Passy L800:48, 14T, 156). Is Parfalan
Freneh (a) tesds to bde welarized and changed to [g°), vhioh can
then Seccms [wl:

gl = (¥ « &) « (W)

iz scam Freoch dislects r becomes s volceless welar fricative



o0

sad then eventually (vl. Sisilarly, OCermas uvalar r, 1f rounded,
say become [v) Yy way of & velar spireat,

2.2, v » o lora)
About the change of ¢ to (o), Orammont (1950:77) anys:

Quaad la fricative est = scmore, =i l'aperture
sugsente ot que la pression dimisue légiresent,
oo a'estend plus gque les vidraticas larymgiennes,
4 molne que 1a dispoeition des orgases ne fournisee
un réscnatesr propre A 1'fnissica 4'une voyelle.
Alsal o= saginin daas certalnes positions
particulidrenest i la Tioale, 1'r deviest (o)
(aie) fashar (fabe). (Cette voyelle (o),
culfs = pes o2 avazt du scmmet de la vollte
palatine, sat e sorte 4's dans divers dialectes:
dazs certalss parlers &' &3 Nord ger
Vatar ~ (oafotal, .‘_‘Bmo [detogal 2'est blen
4n a4 mas or n'est pas 1'a ardinalre de ces
parlers; c'est un & qui a le tishee de 1'p qu'i)

- (E;;' Co® L
the m - » . ete. . have :) or :)o
1

2.3, Loss of !

Loss of intervocalic r, a2 Tound in some childrea, i9
reparted in Volgar Castilien Spenish (Castro 1524:12).
is Couibl Cfufs), eto.; a=d 1= Andalusia ¢ in lost
iy R S

Jakoteon (1968:1%) seatiocns the loas of r before comsonasts
i Pussien children (with a leagthening of the vowel), »o that
pArks “wark™ fs tmackal,

2.4, Palaial Bipatisstes

Grammont rwports (1950:200) that in Azdalusia v = ¥y
from there Yecooes (1), the second element of & Alohthong:



There are sxasples of the change of r« 2
although the opposite change of 5 « r (rbotsaian)
in intervocalle position, or in the Gersanic languages, 18 more
common .33  Paany (1890:107) mentiocns
Freach, as ia - chalse. Mo sugpposes (/4] m8 an {otermediste
step, valoh #till exists 1n some aress. Orassont's explanation
(1950:78) of the change of r %o 2 i3 as follows:

S5L les orgases 34 w0t pas aases ragprochés pour
gue le tresblotesent se produlse, 1'alyr o'fcoule
4'une manidre fgale estre ces orgenes ot les [
gul en résclitent sont BMem alors des liquides ot
des spirantes. Clest & tel poist gu'il lewr
arrive de se confondre scoustiquesest avec &'sutres
1iquides ou 4'sutres mpirentes. Alnel 1’
nv‘o:unomMude-L-t
avec use certaise nuance de 5! roussilloanals

Saatre « vsastre « saytiolre,

Ia Turkic reconstructed or® (istervooalic) develoged into g
(Teppe 1965:197). Manchu iri, Meagsliss ir, Chuvash yer,
saelent Turkie "trace.

The mizcr of r « & vhich appeared in Nildegard
l#cpold®s speech has & rev parallels in bastorical change and
4ialectal variation, Orssmont (1950:278) wvrites that posterior
sapiration {a & very satisfyisg replacemsnt of a velar or
pharyzgeal r; thus Arabic "oasher™ arises from garger.
Gramsost says that sy r r oani

aboutir par dissisilatios & e aspiration. Ue
cette aspiration est mal carsetérisfe ou i le
systéme phoalque n'en comporte pas, c'est 1

smiissement, le résidu e 1'p dlesimilé n'eyant

pas preadre corps sous forse 4'un autre
exintaat,

Castro (1924:12) reports a change of £ to b Ln the
Aadalusia dlalect of Spaniah: carse » gahne, virgen » viben,
ota.



Yootaotes

1. "Frequescy™ say sot be the best . but 1
iodicates alsply that the nusder of forms (n which a
applying ia decoming progressively smaller. The is
optisaal , Sut it s applying to fever fores.

2. At this etape {2.11) in Fsez3, vith (2%
Daniel had, T™he r of f-giide sy cate ve ceed another ruls,
betveen Labializatios and Beretroflexion, parallel %o 12, loes of
W’v. This vould give & stage iike (2877, ete., parallel to

tern to we

i

|

1
FE*

b I 4 ¢
& )! Suzanne Lnserts epesthetic (o) here, a» Danfel 414,
. occurs omee al this stage as [ginel ), which is

far shead of 158 Lise, perhaps beanuse 1t 19 suoh & frequent wvord.

5. Ced[nd also agpears for this vord, isdicating the
wilinited form of Lablowelarisation, Sut It i1s the only sush
form fousd for Eleal.

6, It is isgossible %0 tell what 1s happening with inter.
a;:lge A's, sioce telephone 1o [dffond, golor (hidad, gollie

I,

T. L otcurs cose a8 [25[t). This is Isterestisg ia
viev of later dsta on Joan Veltes,

8. It should be noted Rers that sisce Melissa's mofel i3 &
Sorthesat p-less dialect, prodably RIS and D will never be
suppressed iz fizal or precosacnantal positics.

9. For the vord for we peed A rale lowering Tud to
(ol in tals particular roasest .

10, ALl postconsonsstal 1's vere unrepresented ia Jemaifer's
speeth & year esriier. 1 4o pot knov vhy Losa of Corcoality das
teen 80 sirasgely lisited at this stape.

AL, Cry cocurs at this stage as Chkwfi], Indicetiag that B,
Clide Loss, s Delng linited.

12, There is indepecdent evidance for this process asince the
caly vord vith sn lnitial 7 1n the model 2as a (22 in Josn's
peec: Cia-dl.

13 also occurs as Cnats] dwt thie is explalnadble by
sasimilaticn, as are (Bepd for lambd axd [ran) for lige.

1A, Sinee Velten i» writing phonemioally, be uwses ¥ for the
9] is vord fizal position after a vowel, I am treating them as
equivalent (n this position.

15. Joan often lengtiens vowels vhen the glide is loet, both
for L's st p's.

16, Ioatocnsccantal r's ia French vords ere treated the sane
st this stage, o.g. (ous) ia found for gris.

17. A 1.1 te 2.3 Freoch uvalar ¢ 1s C20 as in Baoq) Craw)
m (mazve') (from [mOrec®ild). At a.o‘fmg_m iz

adoci. English pr would be a nisple labial stop At this staxe.
Gaterell Drachaan says that the (2] for ¢ i2 &ue Lo the fact that
the tomgue tip 18 dowm for Freach, and the child lacks tonges tip
coatrol at this early stage.
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18, Por Karla, Hildegard's younger sister, (J) vas & less
common sabetitute, although (jek ) wea found for jake at 1.10.

19. i Guitld ot 1.1, mwm-
not a8 A tute, but as & Blead vith

i%m KEarle Bas Cpid =~ Ciptld ot 1,31, ulc.of

eopold quotes other studies In waieh () is fownd for

. Por example, in footnote 35 (uopumozzs)u
W at, vho »
2. Leopold (1939:65) nrwo nanr substitute

vas Cud ot 1.30 st 1.11 in "
130, Boe extived Bagiion acd formms ] in
nail, ’
In footnote

£
¥
s
.

all, . pell, ete.

‘ AT3 Leopold (1937:T70) says that Kemyoa
(p. 221) gives (V] for 1, giving [mrvk] a8 the commos form for
milk, but he also sactions that Umrek) is found.

.
23. Karla alsc bad 3] + 3 (Leopold 1947:67).
2%, Athough I 414 not find such variatios in my vork, it
In foeotnote 186, Lecpold says that
Boimes (p. 221) ootes that r » o In from 1.7 %o 1.11, but
Holoes glves (o) aa ssother substitute. Also Xarla Bas (1)
oceasiosally as in Onqgx]) for at 1.10.
25. FKaria (lecpold 19%9:) st 1.10 bad Choet) for
valch is wvhat ve would expest o get wmnm A,
26, (py11) also appears occaslicnally at 1. 1.5.
Similarly, Karla bas (pyil st 0.9 and Cpyti) st 0.11, Thease forss
can be explalned by optiooal Palstalizatioa of r and Deretro-
flexion. The Malatalization progess (s given 5 Appendix A,
27. BSisce postotmscoastial vord final 1 s uscally
in popular Frenchk, thess processes may never be suppressed for L's
is that positica, although the csual explanatice is that such
fisal 1's are devolced and thes lost (e.g. o.#;.;’gh.
2.%01&”7‘1»1:&-& . blu:e
at 2.5,

a9, 3 in & variant, BEarly sttempta at r sosetises
result ia an elosgation of the preceding vowel, regarde: »
Aldes.

Y. Crégoire (154T:305) says that vien asked Lif he sald

cAles . Charles responded, “No, ‘m;' {vith & slight pause).
3. Cosscoant symboliss 18 a 1berate change of scunds

frequest for some kind of dininstive or derogstory speech, or
vien speakizg to children (Mary B. Haas, persccal comsusicatica).
32. Orasmost {1550:293) seations & change of 3 + { before
n scoorant i “roussillonsals” (e.g. ®aszire » fibre, ete.).
33. Arsold M, Ivichy (personal comsenlcation) says that
ve should not dlscount the possidility that an apparent chasge
r = 2 is really the reappearance of an underlying 3.
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Crestive Lrrors in the Writisg of Desf Childres’
Josatle E. Geln

1. The Probles.

Deaf ciildren face a probles in lasguage acyulsition that i»
shared YWy oo other population. It seems ressonsble to sssume that
they receive little, If amy, linguistice input befere degizning
thelr formal efdusaticn, pemearally at age five or six, and that
after that point thelr lisguistic izgut s primarily lizited %o
cisasroom aad reading satarials that osa be presented viswally,
As & result, the laspuapge acqguisition of theae children {3 greatly
delayed, sod fev of them ever prodece aad understand all of the
systactic constructions sad processes of afalt English,

In thelr writing, deal childrea preduce a umber of grassatical
coamtiructions that 4iffer sigeificastly from any comstructions of
adult Engliah. Since the children can Yo assumed not 0 Bave had
sodels for the prodection of these constructions, proponeats of
the insatenessd Mypotiesis sust assume them to Do crealive errors.
By & “ereative error™ I mean the incorrect, thowgh consistent,
use of & lizguistic structure 10 represent & certaln meaning.

I will descoribe and sttempt to oharsoterize, in termm of syntactic
relen, the most frequent creative errors that have been found to
ocour in the wvritings of these childrea in tvo aress of English
syntax, conjunction and relativization, and I will lzvestigate
the implications of these errors for the theory of language
scquisition.

2. The Vriting Sasples

Toe data used in this stady vere taken from writd
collected a8 part of a flve~year Office of Education
mmmﬁmmmimumof
flve-year projest.© The results I vill report came
of prelinisary iinguistic analysis of sazples from
randred subjects ages ten through elghteen. The s
collected over & five-year period in state schools
12 all geographical areas of the country (each shild
sample avery year) sad wvere alicited with & series of
s atisuli. The crealive srrors descrided delov vere
the sanples from a large percentaze of the popuistion
ot coafined L0 anty area of the countiry or any one Lype
school (residential, day, public, privete, ete.). Thus
errors seem typical of tha lisgulstic Mebhavior of the
of deaf childres in this coumyy,
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3. Conlunction Frrors

ALl but & fev of the subjects used conjolined sentences and
coajolzed phrases with in thelir samples. Coajolsed sublecta
sppesred earliest, in vritten bty ten-year-olds, vhile
the other types of conjumetion (cosjoined sentesces, verd phrases,
and direct oblects) appeared later, st ages Swelve or thirtess
for mcat of the subjects. These are the tyyes of crasmatioal
Taglish coajolsed structures that appeared most frequently.
Sentences (1)-(8) sre saxmmples.

51) T™he Yoy and the girl wvent 1o the ztore,

2) The oy btought scme lesoos, aad the gird
fqueeted Lkem.

(3] The Soy towht some lesons and sade lescands.

(&) The Yoy beusht scee lemoos and & piteher.

There 12 cne ciher Yy of gonloined strecture 1hat 18 quite
frequent in sdult Englishe<ccaloived verde sbaring s sudlest ad
an oblect, as In (S5),

[3) Toe Yoy cut and squeeted the lssons.

The fect that sentences of this sort 40 not appear in the sssples
presants & slignifisant devisticn of the sudlects' conJunction from
that of adult Englah, slnce conjolsed vearba can be anslysed as
produced by the saze Conluncticn Redustlion schesa as the coalolned
prases in (1), (3), and (8).2 The abeence of sentencesx like (9)
ovald be Sreated ss an sccldental pap 12 the data; however, e
high frequescy of types (1)-{A) casts doubt on sach » treatmest,
a8 does the fact that all of the sabjectls wvrote descriptions of
s ploture sequence for wilch sentesce (5) would bte sulte approsriate.
Even more significest than the absence of type (5) in the
fagt that there are tvo types of coajoined sentences vhich appoar
very frequently in %3 ssmgles starting at ages tvelwve and thirtees
that are not ecceptadble In adult Exglish and for vhich t54 children
casnot e clalmed to have had sodels. Sentences (6) and (T) are
cxanples of these,

(€) The boy bought some lemcas asd the girl wvashed.
(7) The toy threv the tall sad bounced over tie feace.

Tae seanings of surh seatences are clear from the contexts of the
saspled and from Lhe pictuses ihe childres vers ssked %0 describe;
(6) means that the girl vashed the lemoas. vhile (7) means thas
the ball bounced over the feace,

11 sheuld Ye polinted out that conjunction s the sethod of
pentense cosbdnationm most often used Ly the aublects and that
sentences ke (6) and (7) appeared 1a the writing of at lesst
Mlfl of the subJecta. WAt 15 needed in M explanation of these



(B} The boy Losght scee lemons, and the boy bougst
A pitcher.

There are two conditions waileh a full conlolned sentesce muet

Cozdition A: The ldentical eclements in the two conjoined
seatences must de iz the sane positicn and have the
same oomatituency-~i.e., both must be sablects, or
both sust be wverd phrases, ete.

Condition B: The l[dentionl elements most be positicasd :1
one Or the other exd of thelir respective sentesces.

Conditica U: The element in the derived sentence vhich
corresponds to Whe lde=tical slesests iz the source
sentence must be positiconed at one orf the other end
of the derived sentence.

Condition C describes the effects of the schena, representisg the
fact that a copy of the identical element Is made at the beginnisg
or ead of the sentence, depending on the peaiticn of the fdenticel
elements in the source sestence. The derived constituent structure
of the seatences vill not e consldered, since there i{s no wy to
deternine the constituent strusture of the sentences in the
.m..'

These conditioss are satisfied by all of sentesces (1), (3) -
(5], and the conjolned sentences sssuned to underlie thes, Mut
they are not satisfied by sentences (0) asd (7). Seatence (6)
viclates condition C, waile (7) viclates conditicns A and C,
Sotice that (9) is the scurce sentesen for (6), repeated below,
aad that [10) {s the source sectence for (T), also repeated,
The identioal slements are wnderlised,

{9) The doy tought some lemocs, asd the girl washed
(&) Mt pose lemcos, sand the airl wvashed.
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(10) !'b:‘m threv the Ball, and the ball bownoed over
(r) mmu&m-‘m”mm.

Froa this discusslon It seema that the Faglish Contumetion
Peduction schesa cannot progeriy deseridbe the abbreviatices of
conjolned sentences that sre allowsd Yy deaf childres. It predicts
the sypesrance of one kind of adireviatica that ddesn't arcear,
sentence (5), repeated delow, from & source iike (11),

(11) cut the lsmons, and the boy squeered
{5) m'ud-qm‘m.

and it predizta t3e noo-appesrance of two kinds that do in fect
appear, (6) saa (7).

All St one of 38 ogqurring sthreviation types can Ye
deserided 2y a4 ayntectic process much sizpler than the complex
Conjunction Meduction schema, a process vhich deletes e second
of tvo identical elements across the coajunction and. Fer example,
sentences 1ike (3), {4), (&), and (7) could te derived by sush &
process from the folloving source santeaces, simply Wy deletion of
the paresthesized elements:

(12) The boy bought some lsscas, and (the day) made
Lemcamade

(5] The boy bosght some lemcas, and (Lhe day Sousht)
& pitcher.

(9] Toe boy bought some lemcan, and the zirl waated
(the lemcas).

(10] The boy threv the ball, and (the ball) beunced
over the fence.

™he four Lypes of ablreviations alove all ean be descrided
tdentisy deletion & Nown phrase of & seywence of vorda besinning
vith o soun phrase.’ No cases of conjoined structures have leen
found whose derivatios from full conloloed sentsnces would involve
ldeatity deletion of a verd or a sequence of vords teglisaling vith
? mb-u thus there are no sentences in the asnples like (13} or
i8],

13) mmmmx-uummnmcw.‘
16 T 5oy vent %o the atore aad the pirl.

The following deletion rule wonld allow the derivaticn of all the
conjolned phrases sentioned above that are found In the ssanies,
vith the exoeption of coajolned sublecta, but oot of the conjolined
strustures not found,
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(15) &p: (g X = '0-7,-8')|ﬂ(. YO‘D-!’-'ci

BC: I =« 2 « 3 - b 5 - 9 -1
oondition: 285 6

The clais that the sublects' gresmar contalns & rule such
as (15) predicts that certals other types of nco-English conjoined
constructions should be possible. For instance, it abould be
possitle for the subdjectis to delete the object of the second
sentence under identity with the subject of the firet, as in (16),
or to perform two deletions, as in {17).

(16) 7Toe ball rolled snder the Bouse and dog pioked up.
(17) The boy cut the lesons and agueeted.

Hote that sestence (17) is vaat the Seleticn asalysis predicts frem
the source seatence (11) above imstead of the mon-oscurring

Engii + Moth sentecce types [16) ant (17) occewr in
samples, though less frequeatly than tie kinds mantioned adove.
one type of coojolised phrase that appears (n t3e sasples
derived Ly the deletidn rule {8 conlolned sublects,

{3) 7T5e boy and the girl went to tie store,

nm.ma:mmmammmumutn
yours earlier thas any other type of conlumnection., Recall that
eonjoined sextances and conloined phrases of other kinds sppear
al age tvelve oFr thirteen, vhile conjolined subjects appear at age
ten. Uecond, the contexts in valah conjolned-sudleat seatences
are used are those vhere phrasal rather than sentesce coafusetion
vould be expected In adult Engliish, and t3e verde that cecur in
conjoined-subject sentences are among those that allev phrasal
conjunction In sdult Exglish.T For instasce, sentence (1) alove
rofers o one act of “golng™, mot %0 two trips. Ascther very
frequent sentence in the sasgles in (18), vhich can be assumed,
from the stisulus plotsren, Lo refer to s sot performed by the
boy and the girl together, and 2ot %0 acts performed by each
separately.

{158) The boy snd the zirl sade soee lemcasdes.
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S0 far 1 have fomd 0o cases of conjolned sublects that would
be interpreted as sentence conjunction ia adult English. The
oonjoined oblects in the samples scmetimes have a phrasal
contunction sense, sometines A senteace~tonjunctiom semse, ALl
other conjJunstion Ltypes sees o require the sentence-comtunction
isterpretatica, vith two 4ifferest actions {avolved. Thus it
seens reasonatle to aralyze sentences vith conjoined sudjlects
differeatlly from sentesces vith other coajoined phrases, posalbly
assigning them a phrssal coajunetion source., FSovever, I knov of
0o other evidence i the samples that could be laken Lo support
sech an analysie.

The delation rule projosed bere for conlolned phrases derives
these phrases 1n A very differeat vay from the Conjunctican
Neduction schema of sdult Faglish; however, thare i & very commca
systectic process of adult English wvihich 1o some extent parallels
the deletion process in the lanpiage of the deal madjectae
Prosomizalization. Adult Eaglish alicws Promeminalisation s
eath context vhere the ssmples shov deletion of & soun phrsse.
Thus the pareatheslized proscouns in the follovizg sentesces make
them aoceptable for adalt Pxglish: these sentences agpear in the
aamples both with and vithout pronouns, showing that Frosomisal-
ization as well as {demtity deletion of soun phrases is yossidle
in the suljects' writing.

(19] Toe boy dowht soae lemons, and (he) made
Jemonade .

(20] The boy bought scee lemons, and (he) dDowhs &
pischer,

(23) The boy tout scme lemons, and the girl

(22} Twe Soy threv the all, and (it) dounced cver
the fence.

(23} The tall rolled wder the house, and the dog
picked (1t) wp.

(2) The Soy cut the lemoos, snd (he) squesczed (them).

The clais that [ wald like to sake alout the conjunction
stireviation process of the sudjects, then, is that It is an
fdentity deletlice rh viose agplicadiiity varaliels that of English
Pronominalization.? Since the sublects allov Promomisalisatios
wd Geletice in the sase eaviroaments, it seems reascsable to
treat thes a8 two variants of one prooesa. T™Hhe implicatioss of
this saalysis of conjunction atbreviatioa vill be discussed after
cozaideraticn of anotier type of oreative srror that apeears in
ihe sanples.

¢. Eelstiviastios Mrrors

Helative clawses sopear im the writiog sascles far less

frequently than the systactically less complex eonjoined
construstions. The majority of the sublects use At lesst a fov



Engiish and have been discuseed Yy Noss (1967). “hereas in normal

English relativization & 30oun phrase is moved %20 the froat of
the relative slause, in the dislects Moss considered and in the
writing of the subjectis the sous phrase is copied at the fromt of

the clause, the original nown phrease resalning behisd and usually
Seing procomizalized. In Poan's terminology, the Serivat
(27)-(29) would tzvolve a “eopyisg™ rale rather thas the Engll

" rule, Anotder isterpretation of the difference Setween
(27)-(29) and adult English sentecces containing ocblect-fronted
relatives vill de yroposed delow,

The interestisg thing about oblest-frocted relatives Ln the
vriting sasples 1s that searly all of thes contaln the noun
phirase or pronoun in obJeot position; wery few are well-formed
(n terss of sdult Esglish, Moreover, "copying™ never occurred In
obleat-Tronted gquestions, a2 might Se expected from the deriwational
sinilarity betveen questions and reletive clauses. ¥No questiocns
ke (80} vere found.

(M0) What 414 the doy fiod it7

5. Ispiissiicns

As vas mestiosed earlier, progonests of the lunateness
hypothesis geserally assume that errors suchk af those described
above reflect vhatever (s (saate sadout the structure of language
or the ohild's oapaaity for learaing lsngusge. I vill ssaune that
sone form of the {ssatessss dypothesis s correct and attesmpt to
aasizn & source to the types of srrors dissrsased,. In particuler,



1 vill be interested (2 whilch of twe verazloss of the Lnnateness

tvo versioss of the hypothesis 4iffer in vhat they
they also nake 4ifferent predicticns adout
that will e found during scquisitiocn. The
s SROng Other things, that creative errors will be
sade that result from over-geaeralization of the sdult Engilsh
H the other hand, predicts that creative
s result of Mallure 10 gorrectily restrict
al set Of ilmnate rules. The second description
ratlar than the Cirst seems to it the errors discuased above,
although this cosalwsion depends crucially upos tvo theoretical
assumptions aboul Lhe relaticaship betwvesn two Lypes of myztactic
processes . pronominal isation and deletion. Oioce little evidesce
has in support of this lpypotiasis, the
vill secesaarily be quite tentative,
that the conjunotion abbreviation rule i»
{dentity deletion rule and that Identity Deletion aad Prooomine-
one actie prooesa in the langpuapge
of the sublecta. A susber of clalsa Bave beez sade recently %0
fdentity deletion rules is
English and other laspusges are related, Pronceioslization
invelvizsg deletion of some satarial from a nown phrsse under
1dentity, identity deleticas involving deletica of all the material.
It Ras furtiber been clalimed that Pronominalisation must in at

:
i
.f.
i
H

If Prooominalisation can o shown to be A restirioted Torm of
a universal identity-deletion rule, then Se cotjuscilca
abbreviation errors in the ssmples vill Se analyzable sa fallure
on the part of Lhe sudjects o correctly restriet this wiversal
deletion rule 10 Pronominalization, lNowever, Iif Fronominalization
and ldentity-daletion are slsply vieved as two sisilar types of
rules, not crecially relsted ty syntactic theory, tien the
sontunction atireviation errors vill bave 1o be analyaed a»
overgeneralisation of an ldentity-deletion rule or aa the use of
& rule not present in the grassar of atult M™glish, The implioatiocns
of the conjunetion abbreviatics srrors thus depend ca the eventual
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ng A Vh-copy at the laft bowdary of the relative slause of t3e
poun phrase In the relative clawse that is i{dentical to the head

poun phrase, thes proscminal{zisg the original coourrence of this
noun phrase .,

(27) John sad James pulled the rope vhich Kes hold s,

The derivation of (27) accordisg %o this analysis wvould take a
structure like (41) aad comvert 1t first to (42) sad then to (27).

(A1) John snd James pulled Cyp the rope (g Ken hold
unropt.slu.l

(32) John sad James julled (yp the rope C, vhieh Xen

Lthe derivatics of some of Liese “copying” sentences, Proscminalization
sn't ocewr, for example (29) above, sad the sentence retaine a

soun phrase vithin the relative clesse rether thas a pronous.

If this analysis of the "copyisg™ seatesces i3 correct, and (f
Aspune the second of the Swo formalisstions of movessnt rules

ized sbove, L.0., that they proceed Yy ing and then deletlion,
the only difference betveen the “oopyri relstive clasuses

the relative clauses of adalt Esplish will be that in the

former cases the original cccurrence of the noun pirsse o
pronominalized, vhile in the latier cases 1% 18 also deleted. Thus

it will be possidle Ia viev the “copying”™ relatives ss produced bty

s fallure oo the part of the sedlects %0 properly restrict rela-
tivization to deletion of the origisal noun phrase. I see 2o vy in
viioh the "coprizg™ relatives can be Lnterpreted as overgeseralizatioss
of sose English process,

In the confwncticn abbreviatios srrors the suljects delete Vhere
Presosisalisation s required in ofult Baglisk, viiile in She rela-
tivizetion errors they procomisalize vhers deletion is required.

Of course, ny analynis of the relativization earrors depends, like

i opgs

EEd
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xy analynis of the conjunctica errors, oa the relationship betwveen
Prenosisalisetion and deletion in syntactic theory. ‘Gliven the
sssumption that Promomizalizetion {8 a restiricted form of deletion,
the conjuncticn errors are produced by fallure t0 restriet the
deletion process enough, while the relativization errore are
produced Sy oo great A restrictios on the deletiom process,

In concluslon, I have cisimed that the conJuncticn and rela-
sivisation errors discussed should Ye vieved as resuiting from
fajlure oo the part of the subjects to rroparly restrict a
uwniversal syntactieo process, Identity Deletioa. This claim,
hovever, has been ahown to depend upda twe theoretical assumpticeos
thet have not yel been thoroughly webetantisted--that Froscednall-
gation 18 u restricted form of a universal process of deletion,
and that movemest rules like vii-Movement Are 0 e formalized as
sroceeding by copying and deletics. The existence of Lhese two
types of errors, if isterpreted aan resulting from failure to
yroparly restrict universal rules, provides sugport for the
versios of the Lrsateness lypothesia valch clalme that children
poaness a set of wmiversal syntaotic processes and elsg 1inguistic
muwmmmmmmummmw-.

Footzctes

1. The form of this paper was influssced Yy discussicas vith
Michasl L. Oels.

2. The analysis of the writing samples vas supported bty Oreat
Bo. DEG-0-5-232175-4370(607) from the United States Office of
Pducation, Buress of Dducatiocn of the NHandicepped.

3., The Conlenctiloa Reduction sohema has Seea desoribed ty
Sehane (1966) ant Foes (1967).

k. There i3 another rule of English, Gepping, which abburevintes
full conjoined sentences not meeting conditicn B--sentences ia
wihiieh the idemtical elements are veris preceded and followed by
lexionl material.

5. The sanples cootaln some seatences vhich might de described
an derived by deletion of a second tense slement on dentity vith
s first. Lxampies nre (1) and (11),

(4] The Soy threv the tall, and it bousce over the fence.
{44] Tie vonan sav the Loy whe drop the dall.

Duch seatences mmmmwmunmumtmun.

6. BSentence (13) in adult Englioh {n derived Yy Sappling, mot
by Conjuretion Meduction. No constrections appear in the ss=ples
which could be claimed o Ye derived by Oapaing.

7. The differosces Letvess phrasal asd sestence conjumcticn
are owtlined in lLakef? and Peters (1969).

8. Toe sublects’ use of Presoninalization 400 sot in facst
exactly parallel adult Engiish Froccaisalisation, Porvards



€5

Prossminalization is the caly type that octcurs iz the sssples,
Although sentesce-initial sdverbial subordinate clauses are quite
frequent, providing sany eavircoosents vhere backwards Prososdisnelisaticn
voeld be possible is sdult English, sot & single case wvas fourd in
the saaples.

9. Object-froated relatives could be claimed to be
syatastically sore complex than subject-fronted relatives in that
the derivaticn of the former, Sut 20t of the latter, lovolves a
change in the linear order of formatives,

10, BDee Lasgacker (1969) and Postal {1968). In tvo legtures
At The Chio Drate University in the fall of 1971, David Perlsutter
argued tiat Pronominallisatica is & prerequisite for oertain
ayntactic deleticas in Slovenisn.

il. Paul Pestal (1968) showed that the rule of Equl-XP-
Deletion can spply omnly in envircasests vhere Procosizalization
can apply. Another deletion rule that obeys Lasngacker's {1969)
constralots oo Prooominalizatios ia Vers Mrase Ieletion. In
Japasese , and poesibly in other languages as vell, Pronosisalization
is effected by a rule vhick deletes, rether thas prososinalising,
one of Svo coreferential moun phrases.

12, Drechsan (1970) bas claimed that the forsation of relative
classes alvays involves copying, precosinalization, and deleticn
ratlar than simple sovenent .
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Gaderell Drachman

1. In this paper I shall extend to the soguisition process wy
earifer discussicn (Dreachaan 19T0a) ccacerning the relationship
Setwvean phonclogical rules and the plosiology of speech productica.
In that paper I showed that the resposse of the tragt to the demands
of a fipely detalled and laoguage-specific rule-systes vas to
iaitiate certals glotal coafigurations and tising relsationships,
vhich I identified with the clasaical sotica the "Basis of
Articulation', 5o as to guarantes eass of articulatios to the real-

|
g
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seguence relationships vithin & lasgeage) are sastered by the
developing child, To the extent that this proves tree, the iract
say e sald %o domisate the rules-~for the tise pericd comcerned.
I stall owtline & simple model for the maturatios of articulatory
costrol, and suggest hov such & nodel may eapture the facts for
at least the earliest stages of scquisitica. It s & very prisitive
sodel , 80 far solvisg only » £ the prodless~-~but 1t Is only
seant to e suggestive, or at

2. Prem the co-articulation studies of Coman (1966), the cinersdio-
graphic studies of Perkell (1967), and the computer-aimulation
studies in Lindblom and Sundberg (1569), the folloving simplified
three-part model for adult articulstory control sserges.

Firet, theare is & Nnctional division of articulatory sctivity
iato two overlapping classes: vowel articulstion is scocmplisbed
salnly by the large, slovesoving extrinsic toague muscle aysten--
coatrolling groas tongoe position; on the other hasd, comsonast
articulation requires sot only this firetl aystes but alse the super-
isposition of the smaller, faster-soving and sore complex intrinsie
systen of toague muacles--postrolling local tongue deformmticn. The
istrinsic tomgue muscles In turn fall fumetlionally into [(at least)
tve grouge: the one controls the ralsing of the tongue tip; the
other, the bulging or depression of the mid-line of the tongoe in
the palatal, velar, or pharyzgeal region.

Seccnd, there i3 aperizsgosed on this double system for
positicning and deforming the Sonzue, A over-riding pressure
consideration. At least three degreecs of arel pressure are required:

&7



the stops & shary, saxisal increase; for the fricatives, »
extrese izcrease, vith ccotrelled alrfiov; and for tie
pasals, & total pressure-relisf coordisating wvith maximem closwure
tract,?

Third, as for all skilled belavior, a feed-Sack control system
wust Yo added;d I propose the following mied systesm, vhich is at
ileast comsistent vith the present state of our wnderstanding.

For the pisce of articulation, feed-bacsk may be achieved
salsaly by tactile feedback from the conterting members. For manner

sositored.” ia conjunction with acoustic feedback. For the vowels,
control s prodably schileved through scoustlc feedback, Sut also
wm-—-wm.-—-«m-.mw.’

%
§

3. The preliminary saturation sodel vhick [ teatatlively propose
comalders Lhe mastering of an iscressingly ccaplex intersgtion
betveen these Lhres sulaystens--extrinsic tonges, Ilntrizalc tecngee,
and presaure-coatrol--in ccaJunction with the Jav, lips and velums.
Thw nodel predicts that sotor comtrol of the speech musculature as
Mfwwblouﬂmuzn.thﬂu.ﬂumu

all in%0 relatios with elither the tocague-extirinalc aystesm or the
preassure systen., Maxisum pressure Corresponds of qourses 0 stoppage;
sizce the extrinsic system {3 smatered first, this lavalves caly

the Savelip sudaystes rd is schieved by ballistlie lepuise--givias
the dlabial wolcelesa’ stop (). Costrarivise, minlsal pressure
produces a vowel , vhose quality is dicsatad~~like tha mequence
slternastion OV (ister, CVC)--bky polarity of tie total extrisalc
aystes; thus, the peripheral stop 1s paralleled by the moat
oppoeed configurett of tte tongue-axtrinsic aymien<-the resultl in
the vowvel [al.

At the second staze, the toague-intrinzic supgle-syatem i»
brovstit into play, Sut the pressure-control system remains polarised,
The most mobile part of the tonRgee Proves o be the tip and blade 7
and this is isdeed what s activatod first within the tevly
developizg sub-aysten40 (s latersction with saximal pressure gives
the stop (2). The inventory of poesible witerances 18 thus (nereased
o [pa, ta),

A%t the third stage, tie preszaure-coatirol parasctier s diversifled,
though vithout lovelviag Tiner degrees of control; mastery over tis
raising a=d loverisg of the velum in ccordination vith eral stoppage
[through elther the extrinsie or limited intrissic system) produces
an oral medisa stop vithout pressure Belsg bullt up in the oral
chanber. The cutoome 1s the continuowsly voleed [m) and Cnl. 34
Sov the aystem (s capable of (pa, ta; aa, aald.



Balliistic approach of the moving
articulator, but the latter to suck a degree of comstriction as to

gesarate turbulest rather than laminoar alr-flow. For this stase
?uuu.:uu..)ummmwwmu
”'-.“'

Before comsidering how far the ordering of the stages suggested
is born out 1= avalladle scquisition 4ata, three resarks are
pertinent,

First, for each set of "places' there are relative Alfficulties.
Ose exsmple is the simple difficulty of artioulsting () until the
front teeth are all jresest) but agalsat this (s to be dalasced
the fact that (8] is not At all & sispie blade articulation--rather,
tie Songue et be grooved along its center line.

Seccnd, not all positions in the word (or phrase) vill prove
o e equally Aifffeult. If this is in sy way connected vith
articulator-tining requirements, one aight predict (for exasple)

Third, there are global qualities of utterances (at this stage,
probably sisgle vords) such as Sthe sssimilatory domisance of volelng.
™his is prodably to be assocliated vith the absclute domiosace of
the vownl-gesture (on which consonants are superlizposed); asd
resulls in & tesdency for all pre-vogalie conscoants %0 be laxi*?
vhile the opposed trend, Lo masinilate to the following voloelessness
of sca-speech breathing, is equaliy seea for final consosants.

L. Now far, now, does the above account corrsspond 1o ksown facts
concerning acquisitica?l
First, the polar functions of suscle sad pressure systems
correlste with the eystemic oppositions of Jakobsea's (196€8)
sotount , for wvalch they Is fact supply & plosiclogical Tesis. Thus,
for exazple, the notion of & segoent vith saxisal cral pressure
(a stop) cpposed to coe vith misimal pressure {say, & back
vowel) has phrsiological as well as systemis priority.l
Second, the ordering of (my) second and third stages shows
sote alternaticn is the data, Jakobsco {1968) holds t3at the first
consonaatal opposition is that of the nasal and cral stop, vhieh
is followed by the opposition of lablals and dentals. T hawve, oo
the other hand, suggested that the istrinslic tomgue systes s
already sctive before the pressure control is diversified. But
aote thatl from the polnt of viev of physiclogieal complexity, the
added complications are someviat ogual~«s0 that some children master
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velun co-ordination before iﬂm’ the toague-intrinsic
tem into play, Nowever, iz Velten (1543) and lLeopold (19A7)
e have the chrooological sequence (p « ¢, then = - n) here
predicted 1S

The comparstively late sppearance of fricatives i3 predicted
by both Jakobeon mnd the present sccount; again, cne systemic and
paysiclogical grounds respectively. Joan Velten, howewer, had
Cptal within 13 months, Cf) at 18 moaths, Dot no sasal until 17
sonths | still sore irregularly, Hildegard Lecpold first shows »
spirant (s) not only before the appearasce of (L] in the sane
mu:u (rinally), Sut also before the sppearsnce of (nJ) in any
position.

Both the Velten and the leopald data suggest that the OV
pattarn is first lrotn. and CVC establinbed as & unit of prodastion,
vith final spirmntsife.and 1t 1s In fisal pesition that the acculsition-
ordering irregularitly occurs. Syschromic and diachrealc studies
concarnizg loss of final consonantiems suppert the coaclusion that
it &3 the ayliakle (and thus vord) constraist that e
inportant here, rather than the abat notioa "Laventory"'.

The appearance of the paletal spirant (s) (a fisal positice
{Leepold) presents an isteresting pussle. First, (8] at 17 soetha
is found only sa a substisute for fioal Csl-~underlying (e) being
still deletod at this stage. Note thal the common suhatitute for
initial (o) ot the same staze 15 T)), also palatal; thus, in the
natyration model, for a productics unit type CVC, the presaure-
comtrol parameter comes unfer rise coatrol earlier for the fisal than
for the initial segeent. 1T If ve adé to this the predicticn that
tongue groovisg vill presenst special problesmas, thAt soew
childres will thus prefer & non-grooved spirant ,® we aceount for
the fact that the [ad-substitute in initial position say be the
spproxisant (Rl--correspooding to (sl (teell, or, It pay e »
frigative (})—fairly glosely correspondisg %0 the nco-grooved
alternast substitute (s,

5. I mave pupposed that during acquisitio= the child Is experimenting
in kis search for a set of physiolopical mechanisas Sy vhich d» sy
best represeal and reproduce the structures (nferralle from the
speech be hears around Rim, But the model T outlined initinlly
quishly proves %0 e scmaviat rigid sad simplistic, and even ke
sasples of data 1 have cited shov clearly that there vill e »
razge of available strategies for cach stare. But 1L s alse
reascaable to clalm that the range of strategies that proves to be
avallable at 4ifferent stages i at Jeast partly dictated by tie
matering ability Lo command and integrate the appropriate
pysiologioal sub-systems.



), I present caly the first half of tie
paper; this gives the model fteelf, but oaly a hist (section &) as to
hov well It explicates knowvs sogsisiticn data.

2, The laterals deem 10 reguire the sanw dogree of presayre~
relief as the sasals, voweis and send-vovels. In my viev, the notice
"force of articulatica" 1s at least parily to be accousted for in

the "force" belng setessary 1o contals a riven
pressure, and giving rise in turas %0 (e.g.) longer clowire for volceless
thez for woloed stops.

3. The "blaa', or Teed-forward system fovoives am additional set
of primice features clearly related to the "Emais of Articuiation'.

b, Malecot's (1966) experimants (unforsunately met yet replicated
for young children) suggest that subjects are sensitive %0 orsl pressure
differences as ssall as ticee oMtalanizg during sormal speech. It i3
poasitle that place of stop-articulstion is also ‘confirmed’ via the
spindles, sinee It Is koowe (loude, 1760) t2at teague-deforvation
Ssring the closure for stops correlates vith istra<oral pressure.

2. Cf, the reviev of non-accustic Teedback nechanisms in Hardeastle
(3770}, Wnitaker polints cut (persosal coeswnicetion) that of course
of the tiree types of Teeddack, scowtic feadback applies 1o the
osiput of the antire trsst, viereas propricoeptive aad Sactile feedbach
Apply caly to parts of 1t. Even sore suspestive 18 Mia remark tiat
this distinction may correspond 0 that tetveess o cortlioal (scowstle)
and a purely trals-stem (the rest) type of feoedtack loop.

6. One wouid expect corroborative evidence from the seurologisal
scientes for such a notlon, as repgards not only the sotar commands .

Wt also those for feed-forvard (saticipatory) and feed-back. For
doubts o the role of propricception cov also Mackelilage (1970) and
for oulright scepticism Konorak! (19€7), and Vickelrren (1969).

T+ Tia oral pressure conditicn naturally resulita (a volceleantesn
for olatruests (of. Ualle sad Utevens 19€T). Jor tie state of the velum,
W2 i unmaried--aince thin s part of specch-ready "priming' (L.o,,
part of the Sasls of Articulation) and yprobably s wniversal elemest.

8. Reclproeal lmsmervation s periase the neurolorical correlate
o “opposed confisurstion”.

7. Zeec Coopar (1953), Dizen (1961).

0, Yeedback, both tactual and progricceptive, (s richer for
the froat of the tongee thaz for the reat of the oral resdon [or, for
Shat matter. the vhole of the rest of the Lody (Cf. Dixoca 1961)).

11, The other continucualy woiced cral sedian stop is the
Interal (1), the added complicatiocan ccaceraing vhich I discwuan
elsovhere ("A oote on the Agouisition of [11," mimeo, 15700).

12. This pay be seen [n the nasal monde recordings inm Xoshewnlkov
and Chistovieh (156G3).

?
;
;
:
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13. As the data in Lecpold (194T) suggest, this also results
ia & tendescy for usstressed vowels 10 asalasilate to preceding
stressed ooes.

1A, Note that the presest sccount does not secessarily predlict
Cp) sa the "first' cocscnant, altbough of ooures it doee not
preclude 1t eithar.

15, Tantallsing is the fect that from 13 moaths t0 19 moothe,
Eildegard Lecpold attempted no wvords vith i(afsial (8)--in fact,
wiil both sasals vere in her investory!

36, It is surely relevast that the first clseters are not
caly also found finally, Wt also favolve (al, a8 In Velten"s [vinl
for ‘oeta' and (futs) for "fix' (22 somtha).

17. This 40es 20 of gourse account for the sbsssce of fizal
stop (L] st & stage viare fioal spirants are preseat,

18, The account hare enphasites, whlle not solving, the geseral
probles of vhy a child say de wnable 0 prodece & gives sound, and
Yot able S0 produce It ms & sublutityte for a= other sound. I stall
take up elsevhere the question vhether the "substitute’ is 1o fact
heoclogous for articulaticn with the adult model.
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1. I= this paper I propose to deal salaly vith the proble= of
abbling, Mt tresting it as aa integral part of the process
of phenoclogical acquiaiticn rather thas as Az sutooomous process

The essence of the mystery asscciated vith
Jakobson (1968) puts {t, that vhereas the child et the helght
Ais bakbling period is capable of prodesing all conceivable sounds,
Be then loses searly all of this sbdility %o pro@sce scunds, in
passing over to the first gesulne stage of lasgusge (the firss
acquisitica of words). Crucially, Rowever, the ¢hild does not loee
oaly those articulations lacking ia the eavironsent lasguase, but
(and this despite petative evidence that apparestly the
percepiual nor the producstion mechanisss are in thezselves faulty at
this stage) also saay souwnds common %0 the obild's bSabbling and the
adult language of the envirosment,

Sov 1 do moft vish to argue here, agalost Jakodsoa, the question
of vhether either the child's perceptiics or productics are in fact
mmmmoymmmmuwmmm
of stress and intonation:* nor vhether, considering the massive
Momosyny of output for the earliest stage, the 'true caset of langusse'
i izdeod defizable (as Jakotacn fsglies) i terma of the "first
acquisition of vords';? ser, thirdly, viether the child's articclaticas
are in aven homclogous vith those of sa adult for given similer
sepnento-cthough 1 thisk It falyr 0 say that all these amsumpticas
Are open to serlous questiom.

On the other band, neither will 1t be secessary, for present
purposes sl least, 10 sgree or dlsagres vith Memyuk's contentico that
wabbiing devel in the ssae order of feature wtilizatics as does
(vhat she calls) the morphome comstruction period;” or that Oruter's
(1966) clalm that tadbling is alvays istestional--though mot
intendedly iatelligible.

I vant instesd 10 explore some of the positive analogies betvesn
the progress of phoaaticn s children, and the develogment of certaln
other highly organised sotivities that very young ohildres {and other
anisals) are capable of. I shall argue that theae azalories are
saterial: and this is to claln that ve do 2ot have to 40 simply vith
& serien of sugpestive metaptors, dut mmther with a single unifying
and explanatory principle~-that of blologieal maiuration, vhieh under~
1les and acoounts for not merely the cseet of speech, as Lannederpn
{1967) has held, But also mech of it gubmun development, at
lomst in the scquisitica of phoncliory.

Ts

:
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Eis ovs body-welpht in mid-air for several seconds or even mnisutes.
ia water in & prone positice, manifest
definite rigtiaioal svimming motions of his arme, Jegs, and trunk,
arms an upright position »0 that
his feet 08a Soueh She floor, he vill frequestly ssgage in riothmical
a8 ten %o Fiftesn cosasqutive
"stepe'.
Now 1 want to sugaest that there is an lsgortant parallel
tetvees these patlerns and that of (nfaxt phoastica. Novever, the
true salure of Lhe saturstica process 18 revealed caly vhen we atudy

the mﬂu esgh function from its isceptico watil it
Atlalns a state of relative stablllity.

Take suspension-gripping. According to MeGrav (see dlazres A,
Pp. telow), the intemsity of this respease (suspesalos-grasp
ability) ilocresses duriag the first shirty days. Then there ia a
Secline, Suring vhich (at lesst) single-handed suspensicn is entirely
+« Thare follows & peried of fluctuating ability froe

Monate seems S0 show incresaling
ability, thex nearly total loas of ability, then sation
ad confunion, sod finally, ssoothly integrated actlioo.

With wariationa is the duratica of each phase and iz She overisp
betveen Jhases, the other neoaate dehavier patterns mentioned shov
parallel develogmential schedales: reflex, inhibitica, traasition,
sacoth coordisation. Now the analogy to phonetic bebavier is
irresistible~-vhare the corresponding stages wouléd be babbling,
relative sutesess, substitution and sature ablility., WVhile the neuro-
phyalological explasnation of the patteras I have Llisstreted is not
clear is detall, it 1ls reasonables to assane & transfer of control
systems, in twrp sorrelsting with the child's dawnisg coseciousnens
that meaning 14 Lo be sssocistad vith sowmd. If MeGraw is rigt in
ber sy 1tiom, shis shift of control (perhaps from lover to higher
oestara¥] iovolves sassive lahidition of the eariier control system-——
and this It 1s that resuits iz & temgorary cessatiosn of fuactioe.

3. My second argusest is that, despite this ianibiticn phaase, Lhere
are in fact lmportest costinuities bLetvees the sarliiest vogalizatlions
and specch proper. 1 aball cite four axesples: lofast cries,
Mreathing rigtha, sylilable-atructure, and Register m.’

First, consider infeat cries and screams, The commonest vowels
neard Lo iafant eryisg are (a) sad (o), vowels the froatal quality
of viich can hardly be sttrituted-an some would seem to wish 1t to
te-—-to the fact that the child is lyisg on its back! Hather, it
SUZRests that nev-tore infants cory vith a rigld treact, as LieSersan
{1908) clalms-wand 1f this is a0, then there i3 = curicus asticipation



ve
for the period of baddlisg this particular part of the speech progras
i already operstive, (1 note in peassing that the svimming bebavior
of the infaat, referred 1o above, {3 seecmpanied by yet saother
reflex adility~-later lost, isatead of coughing or swvallowing vater,
the infant simply bolds his breath.)

A third element that carries over from dabbling, at least
the early stage of imitation, is the syllisadble shape CV itaelr,
together vith the teadency to perseveration, i.e. reduplication of
the ahape OV —a universal charscteristic of sarly child languspe.

Perbaps the ot strikisg of the features carried over from
t3e sarliest stages Lnto even BAlare langeage wae, are thoes knows
a8 Registers~-those featuwres of production conveyisg information or
mctica beyond that coaveyed by the words slooe (Cf. Weeka (1970)).
1 refer here Lo two of tiese, vhisper and whiniag.

(3) Walsper. Children very early ssster the register wse
of vhlsper. But note o0 that vhisper may first appear in Sabdling.
Preyer (1934) refers %o waispered dablle scaologues, ss does Outzsann
(A894). Is Surn, esarly ve forma is whispered speech are glven
ia Lecpold (1947) at 12 months. 130 see in the lLeopold dats the
£redual tranafer %0 afult use of vhisper: at 17 sostha, child-type
use is becoming rare, vhile by 20 sosthald the adult use is fully
satablinhed.,

(2) Waining. Lastly, T sestion the register we might cell
viinizs, wsed for coaplalning and frustration crylse by sost
chlldren, Note that vhining 1s characterized YW an opes velus,
vhenoe Of course She nasal guality: bot this Is precisely the
configuration (vis., nasalisation) used by the neviorn Infsat walling
in discomfort--of. lewis (1936).

1 nov clalin that, since a number of lsportant elements of speech
oArTy over from Sabbling into matwure langeage wse, the inhibitica I
talked of may 2ot be referred Lo as the ishibitlion of aa ability«-
bt only of performance, or outpwt. It is thus only tesporary
scppresaica of cutpul that characterizes the change-over of control
prograns for & gives fusctica, as my labelling of the graph (A, page
19) isdicates.

A, My shird argusest 1s this: If ay ziobal soalogr between phomclogieal
development and the achedules of meurc-suscular development is

corvett, Lhen of course the atage of phonetic substitutions ought to
stov the charasteristics of the third stage of saturation, vix.,
dlsorganization and confusion. A typieal complex movemens pattern

sach as walking shows ia i%s developoent:



L. pleateaus and spurte.
¥, regressions sad reversals.

Lat e take & small problem in phonetio (prodection) sequisitics to
fllusirate the apparent parallel in langeage.

in s longitudinal stedy of differestial vowel lesgtih in
Aserican English at the University of Wisconsin, Yasser (1970) has
showvs that, Tor soow vovels at least, differestial lesgth seems to
%mwwmmﬂulmitﬂumnus

~apecific norme

Bovever, I waatl to suggeet that this conelusicn preseats ocoly
AL Apparent paraliel««for there 18 of course far sore complexity to
both walking and langusge than appoars =0 far. In particulsr, a»
MoOrew is careful to point out, even vhere some part of Lde patters
seams 10 lag bebind, t2ere s overall develojment going o= all the
tise., Thus, reflex steppicsg is Lnhidited for the time during vhick
postural (anti-gravity) costrol is isproving; only then Soes the
further volustary control of pregretsive movesent becomes possible.

For the parallel with language, hovever, a rather vider range
of vowels than that handled in Naeser's paper is required: T shall
whe the data in Veltes (104)).

dats under (B) on page 15 & sample from Yelten's six
stagest® (n the development of &Lfferential vowsl lensth in the
Eaglish of his daughter Joan.

AL 31-20 montha, vowel length depecds simply on (underlyisg,’’
sot produced) syliable strocture; thus, flnal 1 counting as syllable,
d0l) has & losg vowel ss well as ple, both couwntiag sa open syilables,

At 23 mcaths, vovels are first Qifferestiiated by lesgtih ia

sylisbles. Pt potice that it is the Llov vowsl [a) that is
lengthened-~lov vowels Seisg sniversally losger than mon-lov vowels,
contexy for coatext.

At 2% mostha, & weries of interlocking reorganisaticss occurs.
At stage (a), tvo further sontextual lesgthesing factors come Into
piayi the universal lesgtheaings %y & folloviag voiced atep or
voleed spirant. As at the sarifest stage, the 'eavircanest' for
thies change {2 the represestatics, ummm(u
Basser's study alse shoved): thus is Cwut] bwt s Cwuetdes
1.e., lengthening cocurs oo the of the under (heard)
regresentation.

At stage (3), snderlyisg volced stope sre produced at lensth
s volced-but saly vord-fisally, 1ia the savironment paviy affected
Yy vowel-lengtbenisg.

At stage (2), following this, the underiying vowels (a) snd
(e), (non-bigh son-round, produced s (u, ul) lose thelir sevly-
atquired Jength. The fact that thess are Lax vovels ssegests tiat
viat Iz beling "acquired" in mastery of the Tesse<Lax distisction, &
asotion confirsed by the final phase given here.

Yourth and lastly, at stage [(4), the underlyisg vevels (1, o,
0, &, u) are produoed s loog (u,.) usder stress. But these are the
(nca-low) Tense vowels, which universally are (ntrinsically looger
than Lhelr lax counterpartis.



sad spireante; with Stage
s Tinal stope and spirants are at leogth distinguished for voleoing,
tle in the fizal stages (5-6), the Tense-lax distizctiocs fizally

sdjustaents soross the system has taken piace.lT Dot it fs also
isgortant to note that the representaticn that must wnderiie these
processes i1 s stable o2e, and can caly e coe essentially ldeatical

5. To sum 4w, the development of & child's phometio cutpet i
lasguage asgulsition correlates in gross cutline with the phases of
peourosmes cular develogment estabilished for otier pasterns of complex
sovenent, these rhases beling: reflex pattern; tesmporary labibitice
of outputi treasitional stape of Interliocking re-crpanization of sub-
aystems; asd sature, sacothly achisved fNancticnisg.

Toe lppothaals of this paper is that theas correiations are
not sccidestal; not merely in ocsset (the dabbling stage) Wt for a
great deal of its later development, leanguage shovs the hallsarks of
A sompisx iznate maturation process. The lawe ctatrollipg this

sezan--renalin o bSe clarified.



79

(Al Orip-suspension in the sev-born child (Modified Troo MeGrev 196£)

»

Uwspesaion- 20 ' ' ¥
Tine (secs.) & ' 'i

1/ ! '

A \ '

N | | \ :

T ) | | '

2 ) ' | ]

1 1 ! 1 .

g A 3 I8

» 100 () 2000
Crronologionl Aze (days)

(B) Requisision of contextual vowel-leswth (Data free Veltes 194)3)

1
‘pie! Syilabie
‘éoll’ strectore
#‘
‘sop' ci-C
'M.
*F s
‘mua’ Ve Lone
‘red! volced step
‘nose’ perorel coiced spirant
"' Btope A fplrasts <
"red’ Yolced ¢ Yolceleas
‘none’! in fioal poaition
Re-ghortenine of
least marked Lax
vowels
‘oont'! Boa-lov Tezae
' pooae’ vovels =« Loar




Footnotes

3. Peper resd st the LSA Meeting. December 1970, For the
presest publication (1973), caly minor stylistic changes have
been made. (Bt ef. footnotes € and 1A),

2. Cocalder, for sxssple (a) ar from child cosfusicns
of comgrebenslon, e.g., Abe, Miafie (1969); aad (b) arguseats fros
ssoustic owen in Tizal stops ve, spirents.

3. A questios of ascertalsing an regarding seaning-
sound correspondence, for & stage vhen rave, say, Cbal s
thelr output .,

A, Cf, Preyer (1914}, ». 110-~in erying Creral at 11 sontha,
Axel Preyer sbowed "a vibeation ca both sides of the edges of the
tongue, vhich iz beat to & MAlf eylisder with the ridge upwvard®.

5. From vhleh (L might perfaps de atsumed thatl Al least sooe
Jate piase of badbling vwill shov language-apecific Teature use: Bt
ef. the negative findings oo adult abllity to diserisisate detwveen
the badblizg of children from different linguistic communities,
is Atkinson, et. al lm’c

€. Cf. the paraliel istuition in Dever (1961), of which the
sathor apprised me in Jasuary 1971.

7. Yor the svimaing reflex, certaialy, evidence sugpests that
such patterna are commcn at lesst L0 massals--reflex svimming has
been elicited from wery yousg rets, kittems, rebbits and rhasus
monkeyn (MeCraw, 1939).

8. Nar sarlier (1583 editica) explanation of such phencaena,
based 00 & "peological™ model of the draln, assused the shift was
from brals stem %0 cerebral cortex, later (1966 editicn) vwith &
Teentral systems™ Lrals sodel, the shift in assumed to be from lover
train stem %o Reticular Formatios.

9. Tor s survey of the literature on iztoosation, see Kaplian
(1970)—<though there is scme guestion of the relevance of ahitustion
techulques of the kind there detcribed to the prodblems of normal
IAngeage aqquisition.

10, A direct mzmnmu is of course the spission of
the Distisctive Peature "Froot® in Chomsky-Malle (1968).

11, So stroog & pattern a8 %0 lead to wowel prosthesin af an
altersative %o loss of & Tinal qonsonant! thes ACVCV/ alternates
vith FCV, for aa underlying FCVCH shape.

12, Cf, thumb-susking, ssother sxasple of repetitive response
labelled "pelmary clreular resction™ in Plaget (1954).

13. It can Bardly be coiscldestal that this iz the point at
vhich Hildegard Leopold also cospleted the sugpression of the tendency
to voloe Yy assimilaticn all pre-vooalis (1.e. 1nitial azd medinl)
conscaant s,

18, David logran bas renindet se (perscaal comsunication, Peb,
19T1) shat in Mact more Shan alx stasges are discernable in She data,
enpecially the sarliest stages. Sizce this fact oaly furtbar coafirms
the preseat thesis, I dave left the text unmcdified,



&

15. That "lesgthening' is rule-guided, rather than serely a
question of imitatica, is clear from Neeser's study: 'losg' vowels
vere alvays overleagih.

16. The that comtaxtual vowel leagth is largely
entabiished while only two vowels are yot distiszguished {3 a stroog
argusent szainst the motice that distinctiveness domisates phonclogical
soquisition. Sot caly 4o the fasts contradict the notion “di-uaique
phooese” . Wt non-distinotive features are chvioualy as Isgortaat as
distinctive coss atl Lhis period.

17. Of course the detalls of such & reorgasisation are
cxpected to reflect individsal strategles--vihich, In tarn, is viat
makes statistical averaging perbaps leas valuable thaz detalled longi-
todinal studies on single ohildren.
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Scme Strategles 1 the Acquisitice of Phesology *
Caberell Drachsan

variaticos ve see 1n the case Sistories., The two slementa of the
sodel that perhape throv soet light oa this probles of varistion
are -l

L) Muulodcd saturatice for the wery
eariiest stages of the vooal behavior of the ohild s Secoming
obvicus (o.c.hnr 1961; Drectman, 197T00), thoush 1ts

mmm. It 1s equally oliwicus, however, that &

The wvork of Stevens (1068), coafirmed in part by that of
Lisdilom and Suniderg (1965), is very suggestive for a sodel of
soguisition. This work aSows, aldbelt by computer sisulation, that
vovel and consonant articuiation positiocos do not coamtitate
continua (a8 ocppoeed %0 the viev fsplicit, e.x., I ladefoged
1967). FRatber, there are optisal configurstioos at wvhich
comparatively large srticciatory perturbtetions result in minimsal
chaages In the scoustio owtput. The maln optise spparently ocour
atl the configurations correspoading 10 the prisary cardisal vowvels
and the labial, dental,post-alveolar and velar positions of
articulation; and cross-classification dased on the characteristics

Ie foudnuvm. for a viadle communication systes, this
acoustic atablility over a ranpe of articulations should be satched
5y A pereeptwal stability (or invarisnce) over & range of aspasticse:
percepticn should accentuate the plateasa, vith consequeat
categorization of stimuli. Net though the work of LiSersan (1971)
bad already shows that such speculations froem conelderations of

83



S

the adult trect indeod apply to adult perception, this categorisstion
ould possibly--at least for 13e afult~-2e charasterized as
learsed~is. Is there any real evidenge, then, tiat the

oan and does make categorical Judpgsents coeceraing E

sounds he heara?

From the experiments of Rronshteisn and Petrows (1052) 1o
Pusala it vas already clesr--uaing Babituaticn-dishabitustion
techniques-~that & chlld less thas coe day old can distinguish
musical tones, and the vork of Kaplan (1970) st 2tanford sarried

chiléren, More {sportant, perkepe, is the evidence In Moffits (1969)

shoving~~by techniques sisilar 1o those (n Brosshtels asd Petrova--
A 56 moenh old chlle can discrimizate between (wynthestized)
.ﬂal T™at in Timas et al, (1971) 1s turs shoved that the

sales ceteporical discriminations amcag stisul!l systhesiszed

ov & sizgle qus (voice cneet time) nlong s contimwem, for

s the consonantls /p«b/-<ns enrly as one mceth.

These teat results are of goosideraile lwportance, for they
fugpeat that categorisatica in the speech mode of perceptiom, at
ileast for voloe and place of artioniation, {» operative at a very
sarly age; that 1s, that ohlldren in wir firet sonth have already
yald sufficlest attention to the lasguage spokes around them to
bave discovered what Literman called "phooeme boundaries' for
volced vs. voleeless stops, at least in & vord-ialtial posicien.)

Conversely. 1s there any inportant evidence that perception
s somehov Imperfect at wn early apge? First, leavisg sside
sitaticas such as Jakolwon's regarding sonfosicon Betveesn sasallsed
il ton-nesalized vowels iz Prench (Nonjat, 1913), conslider the
caperinental data, The wvork of Tikofaky and Molzilash (1968) sugpests
tint Teyear olds ¢a a foroed discrimination test had Nighest errvor
scoves for the plase of articulation feature /f-8, vd/. Other
resesrch (Atbe and Minirie 1909) confirmed this for 35 year old
ehlildren aad shoved also that, of the fricetives, Lhese same
palrs shov minisal spectral difference.

Becord, there 1o & sease In whiah, if Jakobscn's (17%8)

I=xplind compariscn of ssditory percepiica with color perception is
to be A deficlancy in infant auditoery percosptiion.
case, for examsle, 1hat earlisst tearisg
distingeishes oaly tetveen consconant and vowel; then among the
vowels, and ainilarly asoag the consonants--just as the prodoctios
system does. lowever, sgain comsider the evidense, Wiieh 1
intentionally select at points that straddle Ttevens' platesus, wis,,
the lablio-dentals vs. the interdentals. If thls eritical distinetion
Ls achieved, there 1a proof jositive thatl percepiion s not »
erveial yeoblen, =t lsast by the agses clted.

zggag

&

A, 11/ The Velten child has h¥ Initial, [ Tinal (1%s):°
evwryvhere by 30m,
70/ The Velten child has 3 initial, [ fimal (20m):
L i Tisal st 3w (Veltes, 1943,
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B. /f/ Tha lacpold child has ¥ inl (23m), £ finad (7).
/8/ The Lecpold child bas ug (23, 25m), g/t (22w)

C. /f/ The Smith ehild has y ial
has g ial

th

finally (2%m). ¥.B.
tm). "Ritherto
"thusb', fasistiog it
(Smith, uro)

4
egs
s
3
i
s
34

s finger (wingel.”
Berger

Sotisg 1hatl ve make no argmsent from » Only from
distisotion, the folloving points are relevant for these chlldren.
1. The Veltea child has no forms 1s § wtil 22w, Syt thes

dlstinguishes g -~ .
2. Tha ehild 2as zo forws in £ for 22w, or for § for
I,

3. The Smith child has f-forms, but no f-forms wetil 26m.

Sote that the eritical dats, that cosceraing discrimisation in
minimal pairs, 18 quite sbeent iz studies of soquisition, thouwsh
eariier accounts (such as that of Preyer) give partial lists of
ebjects (body parts, housebold articles) vhick the child can identify
W polnting, or commands the child can carry outl.

Bovever, (%t 13 reasonable to hold that chiléren of the apes
vited here indeed vords like (a) feot, finger, fix, feed,
fall: kaife, off, roof, lsugh; (b) thumd, thing, three, throw,
thank ' tooth, bath, cloth, msouth, vith.

If this in #0, then tie alwence of such forms from the corpors
-mummxmmmwwonmu
this case cossected vith lzsecure

Bovever, this problem of lasecure reprecsentations aside, anld
tarring sisple =istakes, there sesms avery reascos %0 Selisve that
the underlying scouwssically based representation (hereafter,
Nepresentatics I) corresposds substantially to the sdult surface
fora by the time meaning has Degun te play (ts Neadasental role for
the child, s=d that this represen is coe iz terma of segente
composed of Distizetive Features.

There is of course yeot a furtber representation, in part
derived from Mepresentatics ! (the primary acoustic representatios),
1n pars reframed In accordance vith a higher level asalysin taking
sorphologionl and ayntactigal facts into commiderstion., This
representation I 4o not discuss here for, to & considerables degree,
temucuermmhmmormucﬂmau

represestaticas but also of physiologically based (s
lesst 50 far sa the synchronic description s cooceraed), and
iavolves us In vhat w

sust call the abstrast repressntation sad
the language.’

ting w of higher level adetractions (s sot
the representation may regulre
modifiostion. Cossider that a possidle strategy for setting w»
Sepresentatios I from the first rav acomsiic data might Ye the

folleving:



"Keep 1t a8 simple a» you can.”

The temporary wae vithin PMepresentation I for the Noreas stope,
of & feature “volce onset time™ (VO7) might be wn exmmple of such
a sisple-minded strateny. um.wmuumurwtn
sodification (pertass to Tense wa. lax [compare Kim, 19653)0 even
tefore production is sttempted, in fact as 3000 &t & sunber of
2ates otcurred of understood wtterances involviag stop-Tisal
sorphenes vith vowvel~iaitial folloving scephenes; here e loter-
vocalic stop assigned “VOU degree IV volces through, vhile that
assigned "VOT degree 1* dows sot—amirat sxyectation. DPut notice
that A slmpie “Modificaticn of Represestatiocs I™ stratesy s Jikely
30 resemble Lhe [astruction.

"o vhat you suat--tut omly vhere you must,”

vith the rescit that caly satops in the critical sosition would
regulre re-asalysis. This suggests the sossibility of multinle
represestations, or st least axbipguous representatioss ., In the
non-eritioal morphene positioss.” It Is not clear that such
saabtiguitios vould ever be resclved,

3. Ihe zrofsgticn representstion

Basing Aimselfl on the prisary, acoustical, representation
{Mezrezantation 1), the c5ild must forge s physiclogionl or
output representatiom. Adstractly put, the articulstion-percestion
comagiracy outlized aAlave supgents a cognitive basis for the first
production progras, vherely all sesents are re-cateporized (a
terms of the moet stabdle vowel and conscnast. Iz & paper %0 the
LA (Jely 1970, see 5. } 1 suggested a physiologionl analog to
the systemic pressures reaulting = wvhat Jakobson called 'poverty
of outpet', and shall sake one or tvo detalled references 10 such
a5 anslog is passing.

Par the sosent, let us take for pgranted exsctily hov such is
produced, for I vant 10 talk flrst aboat thls second renreseatation,
and its improvessnt, in wasy general terms.

In producing an witterance, the ohild registers his sttespt,
This Mo doed 4in tvo wayz. MNe registers the confipuraticn that he
reaches, by tactile and propriocemtive feeddacki~~let me call this
Representation II. S¢ alac registers the sxterzal achisvessat,
oe sowad he produces, iy acowstic fesdback--1 shall oall this
Representaticon 111,

Yo nay nov defise the acquisitiom process in terms of the
strategios by vaich the ehild systematically experimsnts vith
Rerresectation II (his saturizg proeduction ability) in erder to
mateh Nin owtput (T17) to the adult model (1).30 As with initial
performance, 50 with development, ve might sredict that the
pereepsion-production compiracy will impose & quantus-lesmd
condition-«aciputl nay Acproech Lhe sodel a8 and vhes some lmproved



fologioal abdlity enables the output 0 be moved
or scme integral sumber of quanta) towards the model.

I come sow %0 the guesticn: “What {s & rule, that a child
sy knov 131" Prom the first sttempted produstics, there is
parameter in the cbild's asalysis: the relationshiy Detwees his
ova (perceptual sad profuction) represeatations. Put another way,
the child has discovered rules. Could 1t be the case, nov, that
these nuoloﬂ.ﬂ vhole-sognent sudetituticnsT This {s possible,
but problematic,.*t for the gwantum Jump condition on changed

cce quantum

umuumuanawmwtm.
linked by sets of quantally defioed rules. There is, 00, some
avidence that ba will retaln the two scoustioal repressntatioos,

o vall as Repressntation II. The firet (acoustic-lsput based) is
required to scocunt for the cases of swch pathologies as laryngectomy
or glossectomy (Drachman, 1965), btesides the case of mtes (e.x.,
Lesasberg, 1962): for the former, a fresh Pepresentation II iw
falrly sasily devised, presumably co the basis of Nepresestaties I,

The third representation, in turn, vill perdape throw light
on three yrobless:

1. The delayed "wpdatisg' of the outpwt for certals very
frequant or affective forme-—under the domisance of the "local'
acoustic isage.

2. Certain osses of intermittent stuttering--viare outputs
1ike "tttecome™ wuggest confilct betwwen present Neprreentatios I
and older Mepresentation III (ef. Stinchfield and Youmg, 1538).

3. AxMlity to adapt %o looal malformation of the tract--
1.0., compensatory articulation, here interpretes as temporary
ghasge 13 Represestatica II, under domisance of Repressntation III,

With this deskground, I nov propose 10 mateh some core
concepts of & powerful cognitive model of sqquisition, in perticular
that 1n Staxpe {1969), with vhat sight Se thelr satural ssalogs in
& saturation model. Notice that it is not at all necessary %o
suppose that the child's progress need e scee lloear function of
his saturing adility to coordinate particular swscle aystema, On
the contrary, & crecial feature of my accompt will be precisely that
the child devises strategies to0 4diminish homonymy-~the wvhole aim
of hs linguistic Yeing, say ! say'--at poists vhen 2o yet
comsand the norsal (lasguage specific?) modes of artl tion for
partioular segeents or contexts.

I take firet the potios of rule limitation-<of which suppression
is the extrese case~~then that of rule ordering.

\. Bale systess, rule lisitation, and matursticn processes

In thls sectlcn, I shall attempt to reinterpret some simple
rule aystams as formalizaticas of satumtics processes giving
increasisg ability to a tract, but takisg sccoust of alternative
strategion,. In the simplest cases, %0 40 tais 12 sufficient merely



11 e needed e fore are
distises (questions of coatextual velcing mpart), th Lhese two
atages need not take noticealily separate periods of time %0 traverse,
The physiological representaticn (Mepresentation 1I) correlating to
this requiremest In the maturation sodel [(Drachmas, 1971) 1s that
(1) sontrel of the toague-intrinsic susculsture sstures later than
that for toague-extrineis susculature | thus the firet stop in
extra-lingaal, 1.0, Lpl; and (2) the tongue tip 18 the most modile
part of the tosgue, and bLest asupplied vith feedback receptors. Lhua,
the First lingual stop is C8), rather than (X2, The model only
fugpests that the overt development will be Ia this orderi aa I
will later 1llustrate, individual children may Jusp steages, and
cccestonally reverss them.

A sore complex sxmaple from a cosevhat later stage of develor-
ment i5 that of the trestment of lateral (13 in Enziish, coafining
our attention for S5 sake of simplicity to word-isitial positios,
A typleal set of rules (ef. Edwards, 1970), “wnordered’ in the
sense already menticasd, is:

1. loas of corcamlity, siving 4! (since Lnitial 1 (s Cewel,
~3nd)

2. loaa of lIaterality, piving J

3. BStrengtrenisg, giving ¥

g&flh loss, piving #.

Froe polnt of viev of the production representation (1),
the prodlem here 1s to mateh s voloed non-oasal costinuaat )
Pusiciogically, Lt 1s %0 master ihe sisultanecus wse of a complex
of tongue~istiriosiec mamales 20 produce apical stoppedness and
Iateraiity.

FPirst, it is cbvious from the sutotitutions made tiat the
place of articulation {3 correctly reglatered, Thes for this cese
o0, learing aslde for & moment the guestion of Clide Losa, inversion
of the rule series corresponds to a falrly plausible saturation
process, (n describling vhles I ssall mention various alternalive
strategies. At least the palstality of ianitial (1) s schieved If
the toogee tip is turmed dowa, contact with the roof of the mowth
belizg denled to emsure laninar fiovw sad thus preserve continucus
voloing, AL the first stage, the Yest that can de dome is thus &
glide [1). The followisg stages concern the achievement of lateral
release (42 sad then apicel contect (1),

Botice, however, that altersatives are available, by sacrificing
coe or other af the charscterintios of (1), Thus, If the last two
stages are attespted in reverse osder, asical contact will give &
stop (4): woleliag say nov be maintalined, at least Lla pre-vocalie
position, but contisecussess s sacrificed. Altermatively, woliclsg
wd somtimcousness say be preserved sasily be welic release, plving
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[2). A lesat altersative strstegy ! sight sentica vould e the
sttampt to preserve continuowsness vith very close coastrictlon--
bt note that this produces turbmlent flov, with the pesality
of & greater alr«flow requiresent and special adjustmest for
voleisg (ef. Klatt ot al, 1968) & pesalty vhich prodebly
explains the rarity of the altersative (s).

Fically bare, cossideration of the gredual mastary of
coordinating muscles adda to our wderstanding of the hierarchy
of the enviromments {n which (1) i3 ot length to be correctly
articulated. Palatograms of the iind made
Eaglinh suggest that there is & graduation

by
e
:
3
g

control for the lateraliszation process. Control seems grossest

for the lov vowels and flonest for the Aigh vowels--the lstter showving
minises lateral release. It i» thus predictadle that [1) wil)
appenr before low vowels sooner than defore high wowels.

formes such as fuki) for 'lockie'
Bov to accoust fur such a rule In
1", us sote that this is the cese oaly Iif that sttempt 1
fnevitably %0 be thought of as routed through (1) and [y], L.e.,
Af 2o decinicon on Nepresentation I1 is mecessarily oontext-
sensitive from the start. Coasider agals the strategy of setticg
W Pepresentation II. The child 1» to chosse a plyysiologicoal
representation (here, & tongue attit tometov paaranieelsg
contizsuous voleing for the ] segment). Bet swppose he in fact
shossen to gezaralize the varisnt be hears. The (simultasecusly
chosen) strategy of wi of the tongue tip sov of course leaves
the blade of the tongue in quite Lhe wrosg poaition to profuce an
"sceldental' (L) or [1), and the followisg (u) of "lockie' adeocrde
the lablality vhich accompasies velarizaticn. The result fa "tero'.
In sech a2 interpretation, the later appearsace of (1) and
(47 ia Shis vord-position wvould sugpest that the child hes in fagt
changed his sisdecagain, be has sade o strategic Judgsent; Lhis
time, that the palatal configuration will in fact reduce homoywmy
Yy preduciag aa scouaticzally closer match to Representatioa I than
b achleved before. I shall offer alterzative suggestions for this
case telov (Sectioma 5, 6).

5. Bale ordering

It is mot Aifficult o see, at least In principle, that some
derivations the content of vhose rules speaks to successive
iisitation or suppressioa of innste phooetic processes gould be
isterpreted in terms of strategies for taking sdvastage of (quastal)
saturations in articulatory abilitles, vhare ‘stirsteqy’ correspocds
to the uae of alterzative derivations.

Bt there L8 ooe tyype of operation proposed by the cognitive
sodel, nanely rule ordering (that ts, placing of rules in some

-
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oon-feeding relation), valeh 1t is mech harder o find an asalox
for, ot lesst (2 terss of the maturatiooal part of the sodel I a=
comaidering. 1 shall firet argee that certals putative eoxasples
of rule crdering are 10 e sxplained othervise. 1 sbhall then
perfores face the higher mysteries agalin.

5.3. The sase of ‘shoo-ehoo’

At 19 months, Mildegard Lecyold has forms 1ike ‘Julce’ =
Q.m..nnuucmlwmus. *ehoo-choo' heard

osae & dudu. The two simple wserdered v 1. ¢+ Jand
2. J < g cover the facts, At 20 mosthg, she has 'tulee'
* quitls still, but nov ‘chec-cheo' = or « Bainly the
1stter. Here vo seen 0 hawve to do with the ne of rules, the

waarked order (1, 2) producing the earliler forss, the marked order
(2, 1) the later cces.

¥owever, motice (1) ¥e are dealing with a single fors bere
(the form for "chureh' vas acgulired later (ot 22 months, only in
wersery Thyme), spd already had CY-) in (ts first shape). (2) It
i not clear from the account in lecpald that e early fore [doda)
ia fact corresyonds %o "choo-ohoo' st all--rether than, say, to
‘togt-toot’. (3} At 26-28 mceths, neviy-ecquired "cheese’ {»
{dis) and "chodty’ (nase of o doll) Is gives as Tdani).

Yor this case ve must thus reserve Julgment, sizce it is
walear vhather e exanples in fact shov uws the cohild ordering
rales In order %0 dlstinguish segwmats merped by the unordered
rules. T shall dlscuns belov (section €) the importance of the
paucity of exasples.

5.3, !Peddle’ spd ‘poizie’, apd other pyszies

A clearer suzgestion that ve may not coostrain our model to
pandiing sisply sritcalstory adlity s spparestly offered in
cases llke that 1s Neil ODmith (1970), vhere at 311 soatbe ‘peddle*
clves Cpigel), wiile "pusale’' gives [pidall); that i3, the three
ordered rales: (1) velarize final )i (2) coromal, non-cont < velar
tefore velar 1; aad (3) coronal comt = stop, sccount for the data.
it seems confirmed that "...the sequence [pide) was completely
vithia the perforaling capablilities of the ebhlld, but he wvas incapable
ofmtqatwmnm adalt form tecesse of the pressure of
his rules.” (Smith, 1970).

Now rale 2 needs an explasatica. Wiy, in fact, does velar
rarsosy operate for stops Syt mot for splraste’id Perbaps 1t is
begssan, wille & spirant Ly 1% nature I8 released, the Bosorganiec
210p i In fect Dot separstely released tefore (1), Myt pote %00
t2at, svyen grasted that 1he difference in treatment of wderlying
spirants va. 51008 in thees oasen oAl Do thes explalined, ve must
stil) spply the rules 2 and § iz the order glvea, rather thaa (n
reverss, waarked order; othervise s serger will cccur, and
"passle’ will also agpear as [piamll.



The third (asd scet fsportant) case [ wast %o discuas ia

from Velten. Assusing that at 15 mosths "laad' = 3o sd 'wp'
= gp, then the two yules (1) m = &, and (2) b » p are seen to be
ve see

vhexz preceded by the vowel (a). This is sisply
explaised in terms of the slugglshness of velum coatrol at the
early stages. fince the wvelum ralse for an obatruent vhoee
closure is further forvard lo tract, Wt pay e open for a
vowel (the degres of cpening belog inverssly proporticsal to the
|

final sasal obtaine whan 1% 12 preceded solely
nasal folloved by a lov vowel, or by

At 22 mooths, W ses the optimal cosdition fulfilled, a8 in
in forss in soch s 'hen' = ™he
1 in "thusb’ = pam and in "lloa’ * san
likevise fulrfil precoadition.

¥ith this background, v may lock agals at the cruclal forms)
iz short, valle "bed' = but, "Jan' « gab and "home’ = R |
bovw suggeet that final (b) from (el no looger merpes ¥
() for the sisple reason that the "sasal’ (b is at this stage
precisely that, viz., & stop vihcee wolcisg is alded by velar
leakage. Meantiime the pharynpgeal videning wWich sccompanies voioed

in sfuit laaguage (cf. Notheoberg, 1968) (s presumably yet

that final volced stope are still wavoiced,

At 2% moaths, Joas Velten masters vhatever sechanisss are
reqzired for voleing 1= fisal stope, vhile nasals continue to be
fully oasal caly in the protected comditicns senticaed. The last
stage, probably isvolving full sastery of the welun, cooms at 30-3)



by & stop or spirant as In "aproa’ = y.pia, ‘farmer’ = fa.aa.

At Tiret sight, the moral thoush importaat,
seans segative, \huﬁtmw.mnu.ema!‘m
pemologous outputs (thet 1s, owtputs that merely wound alike’
though quite differently produced), this sese is sisply not relevant
to the peoblen of child rule arderizg.

Bt I viah, oo the coatrary, to sugpest that non-hooologous
production 42 i fact coe of e sechanisms by vhich the need for
rule ordering say actually Se circumvented. At a podnt vhere
sassive bomooymy obtalizs through 1he serger of ., b, atd p, &
tesporary strategy has been discovered, making use of the deweloping
sastery of the velum, to at least underlying = fros
bepe-tihough the hierarchi nature of the control dictates that
this cax oaly be successful in certaln speqifiable environmests,
viz., the protected ores i the above account. As scon as both the
stop-voleling mechanion and the velum are finally mastared, hovever,
all three segments are automatically digasd]gusted.

Nussrous cases are cited in the litersture (e.z. the oxsaplies
from Gmith, stove) vhere, deapite the fact that sastery of the
prommciation of a givea segment 248 not been achieved, yet &
apparently léentical segmant appears iz the functlion of a substitute
for scme other. 1 =ov sugpest that aoet I pot all of will
srove 10 be oases of stretegic nos-homolopoes articulatioal®.-cases,
that {s, 2ot of rule ordering, but in fact of the circusvention
of rale-orderizg.

Confirmation for the positios I have taken oo homology is
partly provided in a stedy of the production of initial comsonest
clusters ia childres from 18-34 mosths bty Memyuk and Klatt (1963).
Tor s intecded productice of "Eriaa’, the time from the relesse
of the s%0p 10 the stesdy state for the {al wowel is loager than In
‘bike'. The suthors yolimt out that “an sdult listener will not
ear s [r) vhes sresented vith the word intesded to be '"Srlan',
bet...4t 13 likely to delieve that some kind of phonetio segmant
is inverposed Setwoen the [b) aad (all. This segpmeat ia acosatically
post similar to & w1 W36 It {s thus most lsportest to elucidate
the facts of ehild articulation (n sech ossesn, with the ald sot
only of spectregraphy (compare Fornfeld, 19T1) Wt also vith
sootiouous palatography, NG and X-ray cloesatorrephy .

From sostiered resarks in the literature (e.g., Preyer, 1914
10T, and Jesperson, 1922:108), 4t seess likely that the prodlem of
aosology vill prove the more acute as It i exazined for younser
and younger childees,

Comparing the cease of illldegard Lecrold, ve see tow the
sxpected varlation betwess individual stratemies. Like Velten,
Leesold profuces true sasals before prodecing voiced stops in
sical position, Unlike Veltes Rowever, Leopold 'acquirea’ sot
only fizal nasals In protected and wprotected forms alike, tut
svez nasal + 3top clusters, before asquiring final wvoiced steopa.
The aimilarly expected differences in overall tise of development

:
;
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say the (sc-called) deletion of iaitial spirants be coe--as an
nungxnnumuwmmumummm
Now there are lsgportant Lsplicaticns udcnu-u
(spart from the impliceation for sethodology).*i First, mush
avoidante say be interpreted as total suppression of forss for vhieh
cortaln kinds of rule-orderisg are L0 be performed—thousd 1t
resaing 1o elarify bow to distinguish these from cases Vhere
hosoay=y tolersted Ia the output,
But of course impliss that the rule orderisg vill proceed
mmmmm-mmo—wu.m

u unsom-u.uczm-wm.umnumu
Aty case not witness oertaln stages of develoomest (the canes of
reie ordering for valeh forms showizg 5o wamaried order are
totally suppressed), there may vell de furtier stages of all
Serivations for vhlech 20 overt evidence vwill :gvur in the corpora~-
the geantem chatiged agaln ccourring mentally. T™his resoves an
isportant kind of constralst om the rules v say write %o
correspand %o the proper Serivatioss of forss: (n particelar, soch
m:mxmn-u-wmamuu-mmu
recapitulete the strongest form of the "quantal change' hypothesis
ve began with, Tiat u.%-t in principle de
fally quantal, f {llsatrative fores
hthoomn

1. Cenglusioms

To sam up, Wbis pager offers wvarious kinds of data that
explicase or sodify the cognitive model on of
phonology sugmested by Utespe. I cited evidance %o susmsest that
regmentation and festural analysis are tools avallable %o
very young child, and that there i3 reason to suppose that
least 2is acowstical representation substastially satehes the
ssrface adult shapes. In offering an acoount of tie sgquisitioce
of mdtiple representations, 7 clalmed that the notion ‘phosoloxicel
rele' oould S sisply recoastructed a: & relaticnatip between
certaln Mch representations.

§ alsc sxamined the posnibllity of reponstructing the sotica
‘derivation', W re~interpreting fule darivations and the
linitation and suppresaion of rules, 12 terms af hisrarchies
of alternative strategion for the wse of maturing coordinations
of suscle-aystens.

Finally, 7 discusasd two atratagiss by wvhigh the obdld nay
begin 4o resolve the sasaive Semorgmy 4= his output vitheut
resorting to rale-~ordering in the sarily sogsisition vericd. lome
arderisg problems are clrcusvested My the simple device of avoidine
vords sontalning cee of the merzing seprents; others, bty She
sdoption of & sot-bomologows mrilculation for atl least cae of the
erging seaments--40 t3atl in both cases later maturatios (corres-
poading to simple lisitation aad supyression of Lnnate rules) vill
undn the rest of 3a hoscromy.

g
¥
:



Footootles
3. This paper vill appear in the Proceedisgs of the Urtans
Conference on Monelosy, beld im April 15Ti.
2. Techniques of this kind could perhaps be used to test for

semory of the cooteat of unstressed ayllables during the early
sogeisition period. [Does the ohild, in fect, sttend only to the
stressed syllables?

3. Dettar (pace Ladefoged, 1955:816) sa ayilable cmsets in
initial positiom.

A, £ indtially only vhen sspported %y f-fisal, in ‘far’ (the
name of & dog) “after assiducus prectice,” se aa "that' (12m) does
not aves partially contrast with initial 1,

5. Preyer's child wvas still coafusing "Ofen' with "cbea' (%o
would look saked to indicate the oven) at 20w, It s interesting
that the on vith ~b« dominated: it suggests that the
“stable articulatics polint™ concept might account for scew
perceptual and produection swdetitutions,

6. A viev entirely in acoord with that of Dtempe (1965). For
dosbte, ef. thet in Kormfeld (1571). The csses are Yy nov legice
vhere forms not heard or produced by the child for scoe tise are
later prodesed in s forwm fully wpdated sccording to the later
system.

7. Cemaider bhow mach later the relevast dats for reconstrusting
such rules a8 tricayllabic laxisg, velar softanisg, spirantisaticn,
or vowel-ahift fs 'available’ to the ohild., Mazy palrs suoh as
eritioanl~eritiolise, ete., are required defore the cohild 18 foreed to
reasalyals.

0. Oteveas and Klatt (1971) sugpest that the jresence or
ataence of a well-defined Fl Sransition folloviag the csaet of
volieing is an even more primitive cue than YOT, for the infant with
little previous exposure to speech. In this cese, the Korean child
vould dave (& serles of) Shres strategies at his dlsposal i
perceptual asalysis.

9. This seems an entirely verifisble Mypothesis., The
snvirogaents not usder rule-governsent should siov grestasr
iodividual production varistion-«from lastazce to isstance of the
same uttersace~-for the sase persos, or from persos 10 person.

Ao, By s Shea, the ohild is wary sarly sware of his
deviant procunc cn--and sust be sc, if be i %0 loprove 1t
:c:aoﬁtu—u (1894 ), tut also the opposing viev in Swlssroix
1 .

1L The stirsstivensss of such s ypotiesis is sisply that it
sugtests a recoastruction of the notlon ‘derivation’ (s terms of
the soquisition process. Derivatices, in thls interpretatica, would
arige durisg sequisition, with the (quantum-vise) spproach of the
production representation to thatl of the model--as also i(ndirectly
sugaested in Dectics .

12. Dplrests 4o not apgear in the Omith corpus for 26m. The
delayed mastary of the delicate articulatory costrol of apirants
L predicted by the saturation model (Drechamn, 1971).
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13. I chooes the positiom giving greatest homcaymy is owtput.
1t is qlearly predistable that initial sasals vill present no
prodlems-—aven LT the velum tesds to be ralsed as part

production
af the speech-resdy oafigurstion, an (nitial sasal commaad vill
Ishibit the raisisg very sanily.

A8, Cf. Jespersen (1922),

15, In regard to the zerc exponent of initial (1), whieh
bothered me sariier--here 100, It might well prove that vhat is
acoustically sers is (o fagt represssted Yy some wveak articulatios,
ty definition nos-bhosologous vith sero.

16, The production-perception conspireey of course emphasites
this: say stimilus Sdantified ss & segment vill be assigted to tie
‘nearest’ segment.

17, For o scoount of the [atisate vay Ln wvhich vowvel length
:;9;3&« o volelng of followisg (final) comsozants, see Dreachman

10, Confirmed from the shates of the two putative exasples,
Soth showing 'smport' for initial ¢ later in the vord, A teple
Frotakly vorth investipating in this repard i3 12at of avoldance of
one or other of a mysomymous palr: betier yet, cdolce of vords, for
:hu,dm in Mlisgual envircamests (ef, Leopeld Yel. II, paragraph

gl

19. Ia partial mitigation of the ad hoe appearsace of such &
strategy, coasider the follovwing interesting case from Sanskrit of
& conal congerning -1 (Zvicky (correspeadence to Lakoff, Dee.
1968)), (1) %o root esding 1n (1) deloags to as athesatic verd
class...(s class for wvhich the izitial Sdentals of masy coafusaticaal
endings wvould then lmsediately follew 1<), (2) ¥o reot shows a
segaance wuch af 1 * destal, and (J) If a derivatiosal process
wisgs together & root~rinal ~1 and & suffix-initial destal, the
wnica-vovel (4] is inserted.

20, T 40 808 at this polnt vant %0 supsest that cases of
loss of fipal ccascsants hawve saythisg to 45 vith 'avoldance’: 1
osn ooly suppose, for the latter, tiat & constraint on ayllable
pirecture 18 operative,

71, T isplization for sethodology is importaat teo, Mefore
wve can clarify the hierarchies by vaich domonywy is tolersted in
attenpted outputs, systemmtic recordings sust be made not oaly of
cutputls e alss of comprehended formm, 40 ShAt wve say sharpen the
potica "svoldance stratesy.'

Jd. But agaln, 1% 19 2ot clear hov much --2hoogh scme-
tines pecret--pragtice may be imvolved (of. Velr, 1962). According
Lo the presest model, some ohlldren suppress nearly all forms until
they have, =8 1% vere, ordered the rales correctiy--thess are 'late’
speakars vhose very first productions shov comparaiive saturity of
honological stirusture.

23, Whigh of course flatly contradictis the Nypothesis of
footsote 10 regarding the interpretation of the first production
rezresentatlics as containing Wiolissis rether thas quantally
Sefined) substitutions.
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Gtudies 1n the Acguisition of Ureek as & Native Lanpuage:
I. Sose Prelizmisary Findings on

Gabterell Drechman and Angeliki Malikouti-Dracheas

Tais paper discusses some prelimisary findisgs from a "pllon’
isition of phenaloxy bty normal Creek ghildresm in

& sonolingeal eaviromment in Athens, Ureece, and drave on dala

ellicited by the authore Suring the summer of 1971 from childres of

to

topion trested conoern (1) the problem of obeervational
14 langusge, (2) the develosmental
on of suprasegmentals, (1) the

ehlild speech-production and the

sad syilables, and (5) 8¢ acquisition

£
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Yaliriy frequent and sometines ziaring fnconsistencies in
transcriblicg from 2o sase tape from ome day %0 the zaxt Bave
w

coaviseed w» that have no sdeguate arthography for child lsasuape,
tut also that there (3 & gericus problem--coe oo vhich there seenm
1o have been fev experimental studles (but eof, Meowk and Xlatt,

1968; Xornfeld, 197T1)--in the adult perception of child speech.
Posh Peterson sad Barney (1952) sad Lehiste and Meltser (1971)
414 in Mot inoiude child vowels in thelr iavestigations--altiough
those studlies vere conducted for other ends thas the direct
iavestigaticn of adalt perception of ohild vowels. Analysis of
the Lebiote and Meltier data (8 particalar shovs that adult listeners
My seriouwsly mis-latel certalin ohild wowels listened %0 in
fsolation; thus (1, A, mad 970 are oftes heard as (u), and Cul i»
often Seard asz (o), misidentilfiostions vhich can hardly be dlsmissed
o2 the ground of dialect differences Letvees speaker and Searers.
Fow walle it is quite wnolear vy perception tests should
give such resulta, we have for the soment the fact that vowvels
Yary & great feal 12 thelr relative 1dectifiability, the more 20
vhen an afult (dentifies a child's vowels, and ve must woader,
corresyondingly, vhether a child's conscnants are (a fact any soce
eaaily 1deatifiasle to & afluit, The probles may be compared to
scas extent %o that of listezing %o s strasge dialect or foreimm
langeagze, and (5 t0 that axtent paraliel o the problew of viat

>
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loan
iz the

Nappens

sat
Lored

!

: the deard sagments, both ia thelir owm
sequential relatiosa, are interpreted and
the morphene structure conditicas and
cal of the listener's language (ef. Myman, 1970).
Lhe , And perbaps the most importast dimession here
there is also the assumption of homalogy of producticn:
this assumptiocs prove unlustified, the misidentifications
of child segments by adults would Se wnpredictadle (n aay systematic
sense, It i imporiant %0 note that such as cutotee wvould seriously
call is guestiocn the posaidility of shoving that say particdiar
taacrd child substitution in fact bears & particular rule-relation
%o the putative correspoading adult segsent.

1
!8
&

5
i
“

|
i

It

It &5 weil known {e.z., Liekersan, 1967 Faplan, 1970) that
the child respoads early o suprasesmental qualities of speech such
as intonation and esphasis. Thirty-three mooth old Maria dag
learsed by beart & seven~line poem, Sowv while it 1s unlikely
that ahe wderstood the meaning of the poem at all well,? Maris
delivered Lt vith near perfect preservation of the rigths, istonstion
and syllabliceation.

e contrast this with the case of Mlana. At 42 meaths old,
Elans ia very far ahead of Maris in geseral speech ability. st
least 30 far as production is concerned; Kleca chatlers quite
fatallitigibly all the time, and can converse i quite cosplex
sentances of some length. Yet she Bas run isto serious trouble
12 her control of brestiegrours and intomatiom. This ahows itself
in st least flve ways, sa Tollows.

‘o ..-Mtl‘l"m m - ooow‘“"ua b 3 ”“

(It's one of Yrika's)

———QE_I__I‘L_ ol — W R
2. voapeinete sti lekhat < ...bafnede nésa stl lekin!

{It's cooking 1n the basin)

— r——-
3. .. deEE e e T » .. Abnmaro pos o lbee

(2 asa't kmov vhas it's oalled)

b2~ 0L el g M RN I I IS gy By S
A, ...5%0 aristert mae tlta < ,..sto aristerd su A této

{es the lefs one, on this one)
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3. +..tt0 spftl tis «.«8%0 C30f) ¢ tin

’
(in its bowse) ({ingressive)

Ghe say fall to lover the piteh 00 sn wnstressed syllabtle, as in
seatance (1), Altermatively, she shows pitch assimilation of &
vord-fizal unstressed syllabdle to & folloving stressed sylishle,
a8 In sentence (2). PFitch frequently rises In mt.erﬂ-d
position in declarative sentescesn, st in sentesce {3).7 Piteh
coatours say even btreak across constituest bousdaries: in sentesce
(). vot cnly has the prejosition se Seem moved into the followvisg
copstituant, but 1ts vowel has undergone assizilation %o the
stressed syllable of the following deletie §l1o.% Ploally, as
sectence (5) Lllustretes, Elesa scmetises spesks syllables, vords,
or eves vhole phrases oo ingoing breath--in ber desperate sttempts
RO% o Break across systactic units %0 take breath.

It 1s agparectly the oase that, as for other abilities iz the
grovizsg child, maturstion proSlems can arise for the suprassgsental
qualities of spesch) though determined semastioally snd syntactically,
the intonation asd stress patterns may at some stage of (ntegratiocs
ROt conserve cosstituent structure as they 4id earlier (as 1= the
case of Marin's yoem) and will asaln later iz maturer speech.’

). Cn the primecy of She ladial stop.

Durisg the acquisition pericd, ohildres charscteristically
pass through s short pericd vhes the caly stop tiey can prosounce
is 2. O= the basis of the commonness of thls phencmescn, taken in
conlunotion vith the payclo-phrsical and ascustical theories of
Stumpf asd EShler, as well ss data from aphasia, Jakedson (1961)
prociaimed the priority of the lakial cosscosnts and the a-vowel,
& priority re-asserted in Jakobeon-Nalle (1956).

With the advest of genarstive phonology In the 60's, the
moderating clalzs of developmental paysiology advanced by scholars
such as Leopold (1JAT) werw scon guite overlooked, and psycho
iinguists coatinued 1o accept the Jakobscaian 2ypotiesis aa domma.
In particular, no sericss sttempt wvas made to explaln vy, If the
systemic pressures veres 80 very strong, there should ever %e
exceptions at all.

Conalider 1he data for the child Maria. Af 33 months, Maria
bad L/4 for most instances of adult p/d {la delov) and x/e (id
Selov), despite the presence of m (10 belov). The fev exaaples
of ladials or velars cecur in very comttiraised sovironments (2.3
below), enviromments uu:-p-mn ot colseldestally-<are largely
ocamon for the two stope.,

1. a. phtros « thtos (Peter)
pirnl <« tuldat {fork)
paréfirc = talfitile (vindov)

anapé « tanaté (ecuoh)



ice

». ouu‘o n:: :M cae)
kil - ¢ buttons )
poematifia « tomathte (1tes)
e, =mitila » aitdla soze)
prematiifa - tesarita’ iie)
2. s, i, badd, pipf, (Saby, Saddy, dresa,
’698.. papd . rapite Popl, shoe, "Papisa®)
b.  kokorfkos « kokolfxos [eockerel)
3. oa eptdt . eptif [because )
perindnl - peliséal [he waits)
-~ tanesdnol
. aR4ERS « El1d1 { )
. ppey
karékis = kalésa {ehatr)
xall = aalf (oarpet)
b, a pfta = plia (pte)
sayard = tatapd (I love you)
b, Abks » déka {ten)

At least two (swtually exclusive) saplanations sugeest thesselves
for this data,. The firet (s that Maria indeed 2ad p and eve= yeriace
E At an eariier stage, that sassive Destalization has recently
cocurred, and that the instances of p and k constitute "swrviwals'.
As & sub-alternative, one might aven swppose that Deatalization 1is
pot coe rule dut two-.conslder lasgpuapes like Tillamock and Tiingit,
vhieh lack Jadialsi sad the Clovenlan 4lalectis of Carinthia vhieh
(Fatobecs 10A) laforms us) lack velars--and coe could imagine
tha colneidesce wherelty Maris Eas adopted both rules,

Byt the cppoalite explanstion L3 ogually viable, viz., that
Maris 434 pot in faot bave p or § At an eariier stage, even though
.bom!:-auun the lsatasces of p and & thus ccastitute

Lheae segmentis,
3 of course =ct what la wusual:l
arehi-stop=~in fect, the archi-ccnsonant.
the archi-status of 3 has Desn exagperated.

Certainly, s physiologiond model for phonolowical soquisition (e.x.,

S ve the tonpie-tip closure no lesser status
than the dMiadial coe--the tonmue tip is indeed & very flexible
and fast-movisg organ, vell endoved vith feed-back filres. Purther,
5t 1s 2lear thas viat (s 13 et newver leagkizg iz the lanpuapes of
the wvorld s (sot p, but) 8.

Wo hazard the speculation, thea, t2at & s at least the
altersative sad co-equal candidate for archi-etop wvith p. In renly
to the guestion, which chvicualy followe, vi&y thare are fotl frequest
cases in the acquisition litersture of £ as the first stop.l the



Talne: 18 moaths, 3 veeks; papa, tem (first vords)
R0 mara, mia, vaws,
tete, dads
koko, kaka

w

The central {msue in child phonology 2as alvays teen 3eld to
Be the prodlem of systesstic subatistutions, s guesticn that arises
Agals sericusly in the stady of adult speech perbaps only for
Aphasin and certaln specch defects, Put there are aspects of
speach production seen is exaggerated form in ohild speech whieh
in faot recur<-iboceh oply srorsdically=-in the speech of all
normal adulte. These sporadic instances of "take-over™ by the
Lract are for adult speech known as "slipe of the tongue' (of.
Fromkin 19T1) and are of tvo types. First, the anticipatory asd
izertial forces of co-articulation indute varying degrees of wowel
ad cosscnant assimllation (called Narmoay). fecced--ticugh this
=ay prove %0 e s special case of the dlscontinuous domain of the
First type~-the migration or copying of Features, segments, or
even syllables, gives rise Lo metatheses often called Tpoonerisss.
Our Sata of far interesting varietlies of doth typea for child
ianguage

4.1, YVowel harmony

103

In the ongoing vowel sesture wvhich has deea held 10 comatitute

the substratus of the speech production process (Dhman, 1966,
Perkell, 1565) we expect the wmatrested vowels to be domisated by
(and thus to sssimilate to) sdlacent stressed omes, vhether by
saticipstion or inertia. This seems 1o be the physiclogical basis
of vowel harmcay is lanpesges of the world, asd ve sxpect (% to
be an especially prevalent process in child lansuase,

Exangles are adundant up 10 the apes of 30 semths or sore,
et there are some unexpected detalls,

1. wofa » otéeo [mowth)

2. kuselffi < xulaldfs (sadtde )
xelfbnl « tololdnl {swallov)



3. féresa = 18lasa dress)
yarifals « xayfrcko oarnaticn )
sifere = 1itons (electric irem)

e fiad assimilation by asticizatica o de the rule, although
A rare case of fnertial imiiation may bSe seen in the fisal vowvel
of 'msouth' fn (1) abeve.” Gecond, we find caly rare exaxples in
vaich the iasediate domain of the stressed syllabie extends
beyood one sylladble<-compare "rabbit' with "swallew' iz (2) abowe.
Third, 1% 19 0ot alvays the ocase that the stressed sylladie
doninates~-altdough it 18 usually true that az wetresesed sylladic
ﬁmoa&:“mw«m.uummm
1) above.,

At Tiret aight, certain forms in the corpus for Thanasis
(30 mcaths) seem 10 contradict the claim above; 1.e., they apparently
Mllustrate the saticipatsory sasinlistion of a stressed vowel under
the dominance of an matressed one, as ia "dcor', "tongue',
‘sacarcal', and "please’ in (1) below,

1. plrts « phza (8o0r)
(ibaa = yuika (tomgun )
maarbnl * makaPin [waearont )
parakals < parnkald [please )

Sow this phecomencn ogcurs for Thansais only with asult stressed
[6]. Waat i3 more it occurs also ia the forms "poor', "at Lamos'

(1a (2] Selow), vhere the change %o (a) can certalaly ot be
sttriteted to vowel harmocny, sisce the usatressed vowel L sot [al.

2. foxfs = toxis (poar)
sto Lenb « sa Land (et Lends)

However, vhes ve compare Alsc the forms for ‘iaife’, 'hana’,
and "teagot' ((3) delow) it is clear that we have to do, not with
AL wnrousding rule--as we might suspect froe the forms (a (1) and
[2]<<But vith a more peasral rule lovering doth mid-vowels wder
sireas,

1, makéri « maffrl (xnife)
f8r1 - iln! (2and)
tPayéra « Paylrs (teapot)

Yote how context-semsitive suth & tendency is is ohild
lanpguare! the lovering ocours only vhen (6] ta 12 a final syllsble
or vhen 1%8 syllatle iz flssked by syllables coatalaing mon-high
or son-round vowels. 1D Dvea thes, its optimal eavircanest.-seen
for the front vowel--appear 10 be \go adiatency %o [rl, Sere
apparently Sedaving as & laryngesl .3

™is analysls also dispcser of scoe Apparest cases of
inertial sasimilation for unstressed vowels, ((4) belew) vhere
watressed (0) seems liadle to lovering almoat g9ly in the ootisal



saviroanent~--adjeoenay to (rl,
lﬁuu - l&:’ (eockerel )
déntro « A% (tree)

With & preceding stressed front vowel, on the other hasd, (o)
wdergoes partial assizilatios sad i centralized to (o), as the
forss of (5) below illustrate:

5. 0fcs « ale (wnele)
kldo « xibe (1 weep)
plso « plse (behisd)

The (fivevowel) Greek vovel systes 18 a very slsple ooe,
compared vith that for Engliah. The predent asalysis shows that
the child's route to the mastery of soch & aystem say be more
complex than that comparison sugsests, It resains to be seen,
however , vhether the appearasce of sucsh a lovering rule (s at all
common during the ssquisition of phonology %y Greek ghildren, or
vhether 1t is s example of Individual varistioa.

4.2, Conscaast harmoay

Waile the soet (developmentally) primitive form of conscaant
aad vowel assimilation is the repetition of ldentical open
tyllables, ve aote that the iahibitios of this doalzance occurs
firet with the vowels; thus, conscaant sssimilation goes on later
than does vowel harsmcay, and Ras more far-resching results.

3. fLlMpRXY < paphft (Milipaxt)

2. (lia = 1kia (milx)
Tuluddit « luwaRs (flover)
sakardn! « sasarde! (macaront )

3. dangbal = gaglal {bites)

~o m - “ (M’
tevrica - putlaa {rake)

5. lagudlxl « yulsviki {rexait)
sikréfoso - honftoto {=icrophone )
teeklrt = bwtfolt (axe)

Por Charlssa (27 sootha) ve see the name Muilicak! as the
lsat relic of syllable reduplicaticn, iz {1) abowe, OF course,
this form =ight also e subemed wder a putative ladial Barsoay«-
=d v vould sheredy logically alse set up lateral, Nasal and other
such as those under (2] adove,
(&) sbove are glves forms 1llustratisg so-oalled
velar harscay. Bt there are cosplications: valle for "he Mites'

103



m-w-monwmxnm(u.gemwm

‘doagie') for 'mouth' and 'reke' two processes are te

thos, velar barsony for the ifnitial deatal, then dissimilati

the second velar (as vith the alterosat for English "doggie').
However the forms wnder [ « At first sight,

theae 100 are candidates for welar harmmony. Mut 1t would in fact

require quite ad hoc Teies (ome per form) to adjust the output of

formm

E

mW rule to produce the correct « Tor izatance,
if {rasbit) bSecomes bty velar harsoay, sismple velar
dissinilstion cught thes %0 {ncorrest) giving
{egually incorrees) wsginee interdentals give
for this chilad. cing the vowvels as well as the consonants
are avitehed 18 place, v sugpest that thls 1s really sa oxssple of
aylladic metatdesis.

Similarly, if ‘axe' bocame Sy welar Sarmosy
and then ketlird W velar dlssimilaticn, it still require

to adjust the vowels-wand azain, syllabic metathesis {s much the
sispler solutiom.l2

.3, Prompted recall and 'slips of the tocgue'

in intervieving chlldren ve vers sosetipes drives 10 promnt
theam, sither 10 elioit a sisgle wtterasce of a given vord, or %o
elilals & repetition of (say) & susdled cue. Ve scon moticed that

& second prompt follovisg the child's prospted attempt oftes
produced yet & second variast, and so on. On cccaslon, AR maRy

as sight wariants vere ellcited in this scoevhat maddening faahlos,
as the entry belov wader "electrie from' attests,

. paiyfe Spontasecus sidvo (refrigerater)
Proepted pirfo « tiyle ~ s.kipste

2. elveria Spontesecus  evelt{s (Svitzerlesd)

Prompted wvietfn . evetfa - woltfa « elveltia
3, siderc Spostaneows 1{toto {electrie irom)
Fromptied 1ftoBe - 7if{sioMe - yledo - 1fowve
- ﬁ”f « yiyato - yidolo
- «d& R0

L. posdixift Opontamecus kelfkoko (mowse)
Proagted poRabé . to patadhnl

e resscn vhy ve peraisted in t3is sometises painful techamlique

is simply that ve realized that ve gould thus vateh the operatios

of the ohild's Distinetive Festure aystem. A fev preliminary remarks

are in order, pendisg fuller asalysis ohild by child.
nrn.mmmmm.uaonmmum

asross vords, The spontasecus form for ‘refrigerstor’, sidlo

shovs this; the stopedsess and bilablallty of the initial (p)



segaents, aa wall & genersting the suspioion that metathesis
vill sometines operate My a copy-and-dalete procedure, the cony
stage of vhich s seen in the wari t‘s_g‘hﬂ.

07

the forme for ‘electric ruo’ sosse’ 27 the complexities

h are not entirely clear, sees to involve mixtores of
sl and sanizmilsticns,

Sow Lt is sot obviows that the of Feature-
confesion matrices (e.g. Wickelgrea, 1966,4° Dast, 1967) would in
the least Llluminate the probilems (5 forme seuch a8 those olited
here, and cce 1s tempted to cocaclude that the sultiple processes
involved may be recaptured only by series of ordered rules. Mt
then peither s {1 obvious what is really {splied by this latter
claim elither, for the cases umn;mmimmor

and simllar processes, though surfecing such sore sporedically, in
adult "alize of the tongm'.

“.4. Prossacistion isproveseat sed igtervestion.

Although {1t vas never our intentios €0 attempt to ixprove

the pronunciation of the sublects YWy repeated promptisg, improve-
sants Ald oo occasicn occur, It i obvwiocus, hovewer, that no

vas slicited agaln later, » -“m regression to the first
spontansoss shape was evident.

It will be of interest,to take a rather veaker prediction,
to see vhether an 'improvessst' foreshadoved (as it were) wnder
prospiing does in fact appear aystematic abortly thereafter.
as clalwed, for instance, by Smits (1970).3

5. Ihe sequisitios of external sapdhi and the reintersetation
of the Gresk stogps

It 1s resscaabie %0 Bold that the ¢hilée's earliest perceptsal
representation of asny given vord of his lasguage may vell be
2004 deal Less aletrest than the ooe be will later require (n
ordar to account for cosplex relatiocanshisze between certals sets
of cossonsats or vovels--gonsider the ccoscaants in the et
sorrode--corroglioa-corroslive, cr the vovels In the sairtglegreapd-
telegrapiy=—and 1hat the adMuction of the sporonriate



relatiosal rules must de sccompanied by the reinterpretation of
relevant segeental represeatations.
At & more searly surface level, v shall Bold for Greek

tite
that 1t 1o the proper opersatiom of the rules for esclitic sandh!
that o re

izterpret his represestation
be voiced sad voloeless stoga. Put first, some facts adout

betveen the final casal of the Accusative enclitic particle and
s following voloeless s%0p or continuant. The processes 1svolved

are sisple, perdags even wniversal teandencies of the wvooal trect:
the nasal s ‘lost' tefore the continuast: vith a stop, however,
the nasal assimilates its poist of articulaticon to that of the stop,
viiile the Istter sssimilates to the nasal for volelne, Thas,
waing sale axses as exxaples:

Nomisative o Pétros, 0 Thace, O ESatas, o Yiallis, 0 Laxis
(2 Accusative u-“l:’m. Lon diso, toy pbeta, to waafld,

-]

Part of the process of learnisg st rules vill of course

Lavolve learnizg the constraists oa them:73 the point at fssue

bare is At the ohild mast modify s representation of the stoge

Af the rulss are %0 cperate al all, vith misisal effort on Ais pare.
The aapirstion soted sporadically In the early prodection

of volceless .usuomamm.zmumoumm

sops are Tense < and thls is probably the direct explanation of

the =2ild forme corresposding %o tha atowe, for the sarly stage, .o,

Accusative: %o pétro, to theo, %0 kista, ete,

The tense stops vill of course fall 10 assiallate 10 the preceding
sasal for wolciag, aad will 4= fact provoke “disrcanl cnlr
slightly less surely thas vill Lhe continuasts,

Our data showv that some children have not completaly mastered
the adult sandh! rules even Ly the age of nine years., Clearly,
bovever, from tha time at vhich zandnl al least %o the
polat of volelag & stop folloving & nasal .~* ve wat sasuse that
the relevant stope are fax in articulstion.

Sov 1t say e argued that, vhile the representation of the
rale-alffected segments must be nodirfied under the kind of rule-
presscre exemplirfied Yy extersal sandhl Rere, the aane segments in
pon~rule-guided environnests are free %o take the proffered 'free
ride' ar not. In the preseat case, the child hears and now
perforss »+p a8 giving 5 or b in exterzal sandhi: he (8 sowv
free, 1t {s sugpeated, o reintersrel Lhode cases of morphens -

i Ced) whioh sltersate with (%), as underlying /as/.
. scysisition data suppert thls sotiom?

Take firat a child not yet prodseing sandhi-sffectable forms

st all., Chriss San st 27 months only siszgle«wvord wtterances, and



e
(bl this 1s strongly suggested by his treatmest of sdaba (stove),
valch sbows sasal dlsposal by vowel assimilatice learing s stranded
not
the

On the other hand, the M-moath-old Alexis has alesrly
yei reisterpreted Ris vord-isternal stops--as 18 seen from
form :de for fedapdode (fifteen) with stranded 4 after nasel
ass ioa~despite his use of sandhl. Sut (n fast his sandd!
shows the altersation of Temse and lax for the volceless stops,
as ia

Aecusative toa disc « to diso ~ 1o theo (Taso)

an indication also evidenced in his oocesiosally sspirsted stogs,
s in

pasfila « yar"die (xitten),

Withkin the freasevork of the present argusest, the only sure
evidenoce adduced for wvord-initial reinterpretation of Ceb) as
/2p/ has Seen the ocqurrence of a stranded volceless stop with
leagibesed precedisg vowels, Mt the occurrence of medial N plus
volceless stop wvould of sourse de eyually convizeing;: and Miohael.
aded § years, shows Just such & form in

yipandos « yligantos (glamt).

Tia soguisition data thus seem 10 support the viev that it
in the rules for esclitic saadhi that forge the ohild to reisterpret
Lthe stope of Greek. This reinterpretation 1s at first spplicadle
only to vord-initial stops (the rule-gulded eavircament), but
mwwwummmzmmwwwm-
medial stope®™ falrly early Lo the scoguisition process, thoush at
quite individual rigthms from child te child.

A last comment soncerns the child's treatsest of "loan wvords'.
Vesilikl 1s over 7 years old, and so far a0 "native’ vords are
concerned har dats shov sssinliation of volcing after a nasal In
external sandh!i. Yot Vasiliki reacted %o invented sasculise
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Smmer Urast-in-Ald avarded by the College of Numanities, the Ohle
State Univernity. We warmly thank the agthorities and ataff of
the Oreek Ned Croas and PIXFA for sccess %10 chlldren (a the Askiipilce
asd Caristodulakelon Day Care Centers in Athens, Creece.

2. The poem concerns the perdass not everyday spectiable, for
a2 Athenian child at least, of the sacounter of a dedrshog with a
viclious snake,

3. Cf. Pire (1749) for ose explanation--an expleasatios vhich
perhaps L8 less plausible bere, considerizg the 'advanced' are
of Elesa.

b The context makes this quite clear: Eleos Bad hurt der own
iefl les.

5. Cf. the (controversial) osse of disrwption which coagerns
the copservation of geantity, i Mehler asd Bever (150T), and the
reply ia Plaget (1968).

6. The exsaples in (4) are (the only occcurring) excepticas,

T. As ve sxpect, the dental nasal s aleso present, as in

nerkkl < neldll (wnter)
ixboes - 1ténen (sictures)

8. The sstablishment of "first stop' cannot, of course, be
disns300iated fron the methodological yroblem of ldestifying the
"rirst vord',

9. C. F. (27 sontsa) has here A prostietic vowel, a8 also aeen
ta alévi for L4J] ‘o11'. In otfmo for stfma "mowth', the bllabial
gasal obviously also provokes rousding darseay .,

10. Cf. agbri ‘voy’| and pakaddn, for'makarfol’, vhers final 1
DAs been deleted.



1. As 1t 214 1o certaln dinlests (e.g., Elesn) of classical
Creek, eof, Lejeune (19%5).

12, hm.%mﬁﬂ:msmm
of saticipatory wvowel in viigh the stressed aylladic is
doninated Ly an watressed cse (Cf. section 4.1); bet In fact thle
Ls the optisal enviromment, in vhich the unstressed yowel on

side provokes harsony of vowel +» The afult form
altercates, for sany speakers, ts t bt the was
A response to an adult . - coafirms,

i3. m--:.:s (L) from (o) after cluster 3 3
sisplifricats ef. - 3 dut compare alse s5ff 'Sophia' -
ffps - EORL: ‘stome' - - - .

16, sal prompted form {8 & exasperated)

response, syllable Ly syilable.

15. The spontasecus fors L8 unrelated to the proper sdult
form; 4t is prodably relsted to adult kokerfko ‘cockerel'.

16. That there (s, on the other hand, & similarity betveen
thin prompted recall and the list-recall used for sduits is startiingly
brought out by an occeasional cese of interference %y “recemey’:
unable to construct a relationship betwess adult 3%0 mayaz{ 'et the shop' asd
the onild's W. ve soled tie previcus querticn was

At be sall st the abop?", the words
seem S0 Zave Deen blended with the child's form mayay! .

iT. 'Irreguiar' here only messs that & given set of rules
Soes not alvars oparate oo & particular form; the comtext sensitivity
of rulss, already referrsd %0, protably fluctustes at the early
sage of scgulisnition.

18, Twes, ‘refrigsrator’ (section 4.3, exasple 1) reverted
qaite firnly to the sarifest (apontanecus) form, :

i9. The conwerse, that children vho ahow 14t ar =
isprovesent wnder prompting repals tehisd thelr lsproveable peers,
seexs dlscoafirmed from the report of Templin (1966): laek of such
ingrovesent prodably relates more Lo tesporsry reticence than teo
atnormally delared langsase Sevelopment .

20. Sasdhi also applies with jromcminal enclitics (see M.

21), vith the partioles don and mia, vith the nuserals ssan, R

and vith sdverbials 1ike an, san, prin, Bten, with grester or )
iesser degreas of freedom, Tor the long-oteanding controversy oa

the asalysis of Moders Ureek stops, see Nousebolder {(196A4), For

the saalyeis of the sdult lasgusge sasused dere, see sipecially

Eanp (1961) and Sevios (1961).

2. E.g., for the prosominal enslitice, loas of %8 nasal
Sefore cootinuast 1s optiomal for Feminine, Wt excluded for
Masculine (whied vould othervise merpe vith Neyter),

22, Tesse can, of course, oaly bde conaldered a cover-ierm at
this tiam,

23, '"Sasal dlsposal’ s inteadedly a sewiral tars, since {2
is & oot point vaether & rule called "sasal loas' 1s really
Justified here.

™e enviromment VIC seems to provoike vowel nasalisation
readily: best, vien C {2 s volosiess continuant; alightiy lems
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vell, vien C 1s & volceleas stop, The reasca it that. since the
velum 15 necessarily relsed for an cbstruest (ballistically for
A Stop, but under coatrol for a comtismast) 1t e lowared press-
turely for the preceding nasal sesment.

Pet if the velus-lowerisg {8 sufficlestly esarly, the step
ccapocent may well te labibited altogether; the time allotted to
3 nasal vill Ye added 10 the preceding vovel, sinee that tise
is required 1s any case for the welum %0 rise again for the following
coascnant. Alternatively, Bovever, the velum may Yo late in
lovering: in this case, nasality 1taelf may be loat, and the sasal
2top may then assimiliate o the following comsonant bDoth for manner
and place of articulation.

Lo the cate that a) If the lasguage possesses tontrastive vovel
Jsngts, then this will encourese dlsyosal of the masal "to the
lefi'ecl e, vowel-aasizilation, vhile b) 1f a languase tolerates

Fnizates, shis vill sscourage sasal dissceal "to the rigt', 1.e,
toasteant assisiletion.

Sees in this Ligdt, classical Greex [whieh had beth conditions)
was free 10 dispose of nasals is sued sovircaments um.

Modern Alalects that tolerate gesisates are the * ’
dinlects; for example, those of the Tastern Asgean: of these dlalects,
Cypriot, Chios, asd Carpatios dlspose of 1he relevant nasal 'to
the right' Sefore continusats, vhile Carpathos 40es the same even
pefore stops (Cf. Thusk, 190‘. Put the Mrendard laspusge shovs
palitier contreative vowel length nor geminates; we thus sxpect that

of the above resulls cas aprear a8 an output--a long vovel
wi vays shorten, sad & gexinate will alvays simplify, with the
result that & sasal vill arpear 1o bte simply "lost'., Novever, the
wnderlying processes may wwll spoear in ohild laagusse . vhere we
vould predict that, wvalle a gemin aight 8 be tolerated for
the sarly stages referred %o, ove long vYovels are coomon and veuld
perbage 201 De reshortened as In "he afult language.

The shild data moatly shows the expected afglt result, 1.e.
apparent "loss’ of 1he nasal; Wt thers are one or Two cases also
of lengtteoed preceding vowel, sa predizted. Alsc as predicted,

2o cases of pemination appear-<thouwgh 1t vould be interesting to
oteerve at wvhat age Cypriot childres (e.£.) scquire thelr genisate
consonAnte.

25, T™he zasal (s il optlomally dispoted of ia the afult
language

25, Drechsan (1971) argued that t1he likelliest stratezy at such
& golat of foreed change mizht be "Do vhat you sust--tut caly vhere
you ment.¥ It is that pessisistic suggestion whick is perbaps
challenged by the preseat case,

26, If 1t were true (pace Yensesans, 1971) that & seament not
Wn.mnrmwnmmwuuumm

s 1t 1a", them the kind of sepwnt reisterpretation by gemerali-
sation discussed here could ot oeour.

7. This {8 also a possible afull trealsent of cooatemporary
"fernlpn' vords--although there are nanes in Cresk, mostly of

5

e



biblical origin, vaich are treated by sdults ar "pative' even

though they
wu'.ﬁf "David', ote,

20. the occurrence of & nom-permitted fizal conscaant
snd the (Engliish-based) aspirstics of the {nitial stop are relevast,
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Phocology sod the Basis of Articulaties’
Gaberell Drachmas

Abstrect

There is » tradition in Burope, goling back st lesst as
a8 Wallis in the seventesszth cestury asd continued in the
Oweet, Viftor, Jespersen, asd thelr costemporaries over the
the nineteenth century, conterning the charszterisation of
is to speak like a Cerman, & Freschaan, or as Englishsas.
A traditfon? still 1= fashion vith lasngeage teachers--though
some exteat only a8 A matter of lip-service, since with Zonorabtle
exceptlons [e.g. Malsberg, Delattre) the Basis of Articulation has
been largely ignoved bty theoretical linguists over the past Secaden,
Neveartheleas, 4t is proposed here that the iseight central to the
notion Basis of Articulation In fact lllusisates some Isgortant
Leeges in gresest-day shonclogical theory, sad that the sotiosn
{taelfecalthough in scomvhatl podified fora--muat be revived.

First, I shall relate the notion Basis of Articulation to the
vider gquestion of 'preparstory setting' as it dears on the under-
staading of skilled sotor behavior in geseral: 1t will become clear
that ve mast consider not only preparstory but also ongoling .
tondencieos, with "local' as well as universal eleseats.

Second, I sdall briefiy sketed vhat modern experissntal smethods
suggest coscarnisg the universal and lasguage-particular elesmests
of the Basis, aad give examples from several languages.

T™hird . I shall try to shov hov these findings mesh in &
patural vay vith K and thus earich preseat-day phonological theory.
In istrodecing the notion "ceusal unity' into the considerstiom
of phonetic processes, I ahall argue that the processss thus provoked
or constrained comstitute a matural sub-component of the yphonology
of iaanguage, ons vhich Lgnores the line cosmonly drawm betwvesn
competancy and perforsance.

I shall, fisally, sugsest hov the ealld "scquires' the Basis
required bty his language, axd therely derive a possidle explasation
for doth the gross similarities aad the (ndividual wvariations of
the Pasin of Articulstion for speskers of the axme dialect.

1. The Besis of Arsicalstise.

1.1, The comurol of shilled nusan motor behavior may be likened

to the control of a delicate multi-purpose sachine Yy some kind of
servo-sechasisn, that {s, Y a device that returns inforsation to

the tommand system conterning the current state of the moving members.
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tranasitiing pre-arranged commands coded
in & given sequence, bt also of a moni

sesbdars. It is wvith this taird, dMas or

the machine is in fagt primed,? both for the omtet of performance
and for it coatinuance; and 1t is obwious that such priming will
netesaarily be specific for sash gods of sctivity-commands.

1.2. The commands %0 the speech trect are neural izstrections for
suscle-sovenssts according to the speech code, and the tract feed-
back consliste In acoustic sad proprioceptive information, What of
the fecdforvard?

T™he speech tract cocalsts of seabers such as the laryax,
pharyax, tongue, velum, #te,, all of viaich also 7o8seas vegetative
functions for the speaker, The sdopticn of a spesch mode thus
Ltanlf dictates certaln wmiversal aspecta of priming, of whieh I
s3all same Wt twvo. First, certal:z othervise ¢ fuzcticas
of the trast are hrought uwsder speech-program costrol®--breathizg is
the beat example. Usder spinal cord comtrol, rest-breathisg has a
regular oysle of approzisately equal lospiration sad expirstion
phases, inspirstion being controlled through certaln scscles of the
chess sad sbdomes, vhile expiration L8 provoked as & reflex, through
the slastic recoll of the lungs themsalves, In wpeech, this cycle
is replaced Yy one in vhich inspiration (by the same muscles) in
quite rapid, ut expiratios is closely coatrolied so that (a8 laleloged
19062 has shown) accestant pressure-difference is malztaised across the
vooal cords for scam seccnds desplte the fall in lwng pressure.
Vithis guite vide limits, then, weo are fres vhea spealing to pisn
sentences much longer than the tise for non-speech eapiration without
seeding %o peuse for hreath.

Second, ceriain sets of suscles sorsally working together must
e disassociated, The velun-raisisg msscles sormally vork together
with the suscles of the tongue and the pharys: aad larynx, all of
vhleh must cootract in & cestaln pettern (Negus 1945) Lf swalloving
is %o be sffective, In specch, hovever, the velum must on the coe
nand be controlied welte independently| on the other hand, the
larynx must Se raised, but pot carried forward as in swvallowing.

Thus the feedforvard device must initiste recoordirzaticss for
Momofm“nmdmmwuuwum
apeech mode., WMmuMnthmmlne
re~coordinasions also dictate the stasce of the laryax, the pharyns,
and even the Intersal ssaculature of the Loague.

1.3, There is sov a certaln ssouwst of avidence, too (albeit
sainly gethered for Inglish speakers, and then ooly for single
speakers =8 & rulel, 10 sdov that the prisisg sctivity postulated
for skilled wotor sotivity cas actually be detected msasurably
before the caset of speech prodectioa, Yor bteth English snd
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T™has, the velun
prgb.hly retain thelr

leagth of s Yrestd-group

For the sezbers of

to thelir rest positions during the

On the otler haad, 1t s posaible

=)

y» but not as far as the reat position;

the belght of the larynx, the length of the
4th of the pharynx. In peceral, experissstal

set, t3e0e mateystame

te clear ia its favor.

of
vl

(sometines ) across uiterasces.
ccce
the

guous at Flret sight, But 1 thisk no less surely
from the records, is the onpgolng setivity of the Basls.
on the ocogoing Basis as a matter of topua-ediustaent, then

qui
fall
wniversal; thus, 1% 2 hard 2o tmagise »

utilizing some special type of Lresath-group, and 20 requiring a

unsabl
language-apecific Lreathing riyths,

Some alements of the Masis of Articuistion are iikely to be

2
A

for some very fev lasgusges (or sves ocoe) to employ a certaln usssual

mechaniss or tisiag , otc., not espiloyed by the majority of ihe
vorld's langeages | such 4 case {3 he complex sechasniss producisgs

elioks in s small number of Africen langeages.



N toncern
mainly the attitudes of the toague and lipe, mutual iafluesces of
consonants and vowelis, sad factors such as force of articulation.

polasticon-~that s, the shages of ayllables, I take fire
‘tendu', & term referring to the level tession on the mas
the trect during phomation. Ite results are diverse. 5o glides of
istcoation apgear, nor is there any centralization of vowels (shwa

is thus the only vowel t0 sxffer refuctiios and loes, evea in fast
spesch). There are no falling diphtiongs. %o intessity wariatioss
appear, soreover, anfd stress is realiszed as duratics.

Second, considar the mods "anterieure'. Thils sode almost
comstitutes a5 acoustical owtput constraint, for im i%ts mcet
generalized form its definition {3 simply "frostal resooance'--a
condition fairly gearanteed for Prench vhes we regall that the
conscoants conslsteatly coarticulate with vowels, and that the
vovels are in fact prepocdaresily elther froat, or froat asd rownded,
or sisply reunded: only /o/ snd perbaps sbtwe are neither frost
sor rounded.

The wvin elements of the mode "anterieure’, them, are a frooted
tcague dorsum (plus concomitastly lowered tomgue tip) and complete
freedom of the 1iye to coarticulate vith a following rounded aegment.
The geseral fronting of the tosgue allows the effective palatalize~
tion of a lsteral, vhile the lowvered tongpue tip its
vocal Ixation (confirmed by l-loss in fast speech®); the lovered
tongue tip alsc simdtasecwsly the palatalization of dental
stopa, even i Lhe most oasual or speech-wcompare Eaglish "he's
yours': Preme: "les yeux'-<even a8 it provokes the dorsal prosuncistion
of Prench /r/. Cosslder %00 the apparest edsurdity of the fice
phosetic definition of dental /t/--vig., that 1t 18 & blade stop
vefore frent vovels, dut A tougue-tip stop tefore back vowels--facta
that automatically follow from the fromted, tip-dovn attiitude of the

tongee .



siressed vord may Sear cos of twe

ther Acute (Accest I) or Orave {Ascent
II0, these acomsts ussally reflecting tde phosologieal strectd of
the vord, including the relations of its constitusct marpheses.
Dtmaz (1967a) was the first to interpret thess acoests (n lerss of
& goantetive sodel. Driefly, M suppossd the cocurresce of a
seatanoe-level intooation pulse resultisg in & risisg pitel (positive
pulse), 1s conjecciion vith a vord-level glottal signal resultisg
1o & falling plteh (segtive pulae),

Biman proposed, first, thet the same two sigsels are in fect
responaible for both accents, depending on thelr relative timing)
for Sortiern Dwedish, for (sstasce, sestence pulsw with sarly word
pulse gives scute, sad the reverss glves grave, Bt he then
extended the same sodel 10 ascoust, in terms of 9e see relative
tizing betvean the tvo pulass, Tor the (ntosation petteras
corresponding o Lthe tvo ascenta over & very large numbar of
Scapdinavian dialects, even inclwling the spparent pltedh reversal
hetveen the accent pattern for Scuthern (Malsd) sad Borthern
(Stockholm) types of ODwedish,

Duch an explasation, so sisple in 1%s sechanism, yet 8o
prefound (o 1ts predictive pover, 18 likely o correct in
prisciple despite the fact that the N tests is (196Te) a4
2ot quite confire Lhe predicted larysgeal activity st the mascoles
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ia & fresd comdinatican, A prisciple of
sylladle shaping proposed for Lappieh (o Boulihas and Webd (1972)
=ct

syllablos as both Crolasant sod as terminating with & glottal-lowering
pulse, then as before a diverse set of processes {8 apparently
determined. Thus, (a) ayllatle-cchesicn

conscnant from geminating back across the syllable-bowmdary (as
coours for wosccented syllatles); (b) a non-Bomorganic cluster st
the sylladle bousdary will be broken wp by as epeathetic vowel (e)
ot the other hand, & voloed gemisate at the syllsadle boundary will
sstually be lengtiaced, as & consequente of Lhe expansion of the
supragzlottal cavity resulting from glottal lowerisg. TFizally, (&)
the same crofssant strecture will transform a falling to a rising
diphttong i the accested syllahle .10

2.5. The exazples given suggest that the Basis say be looked upon
a2 a kisd of unifying prineiple. Tvo kinds of unity hawve been
proposed for phonological processes, viz,, formal saity and
faotional wnity, PFrocesses (L.e., the rules vhich formalize them)
say ba formally united wader certals Mairly imgprecisely defined
conditions of aymmetry sad parallelisz in thelr costent or thelr
Somain, thus, %0 take the simplest kind of exasple, 1f English
vovels are %0 e tessed in tvo snvircamests-<before vowels, aad in
fisal position if zoa-low--then we might collapse tie twWo proceaaes

{ Orvomaicy Halle 1968-hereafter, IPE) & “M
m!ﬂc‘.d“umnunu. if warious quite m- ng

proceases such as vowel-izsertion and cluster-simplificaticn cosaplire
in their effects, viz., to disallov tri-ccosonastal clusters in
witerances 1o & langeage such s Yavelsanl, thea ve might

(vith Kisseberth 197T0) that these processes shov functional

wity.

Asalogously, ! vast to propose that If & small mamter of
mechasisss or attitudes In the tract comtrol a dlwversity of phonetic
processes, so that the activation of one set is Sade ncel plasaible
Viile that of sose other set i3 resdered sost unlikely, them the
processes concerned exhibil a unity. Thus the Basis of
Articulation constitutes & osssal principle vith reference to the
processes whieh 1t provokes or blocks for a glven language.
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the Basis and a sultably rich setaphosetice. Woal sakes this
extrese proposal less than persusaive, however, (8 the aslxple

of adaptation; perscas with radically 4ifferent tract leagtite
and proportions still use the same allophoaes, and & person with »
grovih in Bis mouths quiskly sdapts %o 1{t-«~in the oppoeite extress

even in priociple. HNowewer, If ve comaider the Jasin itself to
constitute a glodal adaptation to the procedses to cperate ina
the language ctacersed, thes for spoakers of that there
vill 3¢ "sorsal’ Basis elemeats insofar as there are correspoadisgly
'normal' speech tracts. Ve ahould osrtainly wvish to maistais that,
for a given trect, and the Basis adapting 1t to a particular
langaage, the proveked and bloocked processes vaioh this Masis
domizates are deterained.

Y. Tae Basts in geserative shamelogy

3.1, There ought, of courees, %o e no guestion of the importance
of e notlon Basis of Articulation as & wnifying yrincisle for

sature of the Nasis [of. Nontkman 1964, Delattre 1931).

NSardly apprecisted or even well ksown, o8 the other hand, is
the possible spplicetion of an wnderstanding of the spesch-ready
setting, for speech-therapy. Yet it Ras for stae tisme deen clear,
from the vork of Kregotid (1559), that certain pathologies of
phanation say wvell turs on faulty ocdering (n the settisg up of
the ln:‘-.l Md extersal larynx sustwalsture before the aot of

1je0c>

3.2, Turzing to phonological theory, 1t 18 curlious hov the Basia
of Articulation has Seen almass overicoked In the past decade

motable szceptions being Malsbery, Heffnerl” aad Delattre. Withis
the camps of proarative shosclogy. t5e resscn for this neglect i»
208 hard to divine., Theoretlical phomalogists dave all-too-readily



the vibratica-cyels.

Second, 1t is Nundamestal to She G7FF defiaiticn of the vowels
that there be & so-called "seutral'l? vowel idestiffed with the
English mid-front vowel fe/. Pat the very notioco "meutral’ wowel
reats on the uae of the moet Ndasectial slement 2 the classical
Baals of Articulation=-the already-discussed sttitude of the tongee
{Stevers (1901) Lagerung der Zusge) as its speech-ready positicn.
Thua w0 fusdamental principles willised in the clasaification of
segnants and the definition of Features rest sguarely on vhat [ hawe
treated alxply as elements of tie Basis of Articulation.

Nov Ciba and Xaliyesa (19%5) in fact origisally proyosed that,
sinoe & mid-front vowel Je/ corresponds %o a tract vhose cross-section
in maxismally bosogeneows, the acoustic qualities of the ether voweis
pould be predicted in terms of ayatematic dlstortlioms i Just such
& tragt. Thus defined, the (scoustically) 'nevwtral' vowel owht te
be & universal of specch-production, and the sccount in 2FY certalaly
seens 50 imply Just that.

It resalss for further experisentation to goafirm vaether ihe
varicus challeages t0 such & contentiics are Justified: I meatica
only two. Delack (1970) has claised that, vithin the present
framevork, one sust, cosntar-intuitively, charscterize the /e/ and
Jo/ of German sz [efigh) aince they are phosetically higher than
the English nidevowel /o/ in "hed'. To avoid this, vhile ned
rejecting the fundamental insight contained in the notlon "neutral’
vovel, he jroposes 1o redefise 'newtral’ in tarms of the /e/ vowel
in the langsage conperned. Iz effect, Delack 1s thus perbags not
mﬂ; inslatizg that the neutral tonges positica is language~
apecifie, More extresely, o= the other hasd, [adefoped ot al.
(3972) Saldly state that their data "give no support to ihe sotlon
Lhat the tosgue should be in the newtral positios fn 'bed'.

Pet the Telegaticn of the Basis t0 the interpretative composent
is this vay.29 tdough consistest with the clals that rates of
Utteranee are of (ntereat caly ia & perforsance model, ia in fact



quite inccasistent uumq;aot ‘rates of speech'. Pirst,
Lt seems to be the case that {contrs GPE) no wseful dlvidisg line
MYy e Sravn at the grammatically defined phosologioal output: In

of 10 the one sad the same Basis of Articuwlation-
and s is fact provoked by ft. It follows that the Basis (s st &

the interpretative component ia the sense of OFE, bwt
stands in command of precessss vhose cutput 1s (as claimed
0ot interpretable so moeh a» predictadle,

3.3. Toe fects concerning the Pasis of Arsiculstion -t.éh.‘.‘

e scmebow stated before the processss wvaich Lt dsminates,
there i» aa important sense in waioh the rales in »
Fresurpoee thelsr operation a part some Basis of Articulatiosm.

for
Is 1t thus the oase that tiw total set of statements of the Basin
{8 swrerordinate o Lhe vhole phcnology, and must e glves at the

The facts sake such a conclusios highly lsplausible, Fipst,
rules for (e.z.) the Exglish Vowel Mift (giving altersations sseh
as divine « dlvialty, profase - profanity) or for sh Spirests
fzation (givizg corrode - corrosion, evads - eveaion) In fagt

Basis is invoked to explicate these, thea theoretically ve have
opened Peadora's tox, sad say series of hNistorical survivals
vould reguire a correspondisg series of Bases 10 sxplicate thes 73
facond, and ccoversely, it s slear that the jrocesses found
io ehildren’s secret languages, or theee known as slips of the
pever ‘undo' rulss 1like Vowe]l Mift in Epglish or Uslewt
in Gersan, vhile they alveys undo Palasalisation in English or
wnvoicing of fioal stope in Cerman--wihioch agalin correspyoods to the
fact that (% s the latter kind of rules (the "live' oues) that are
az It vere guarantesd by tha Basis, utl sot the forser.

3.8, Sov vhile the Basis spplies only to the "live' processes

in the lasguage, It sust yet be clarified that the Jasin does not
ia fert of 1teelf puarsates the cperation of ewen these processes;
that (s, sven these processes 40 not debave a8 passive reflexes, %o
e Sriggered viepever t3e relevant stimull (1.0, segnezts) are
presest. let me give & alsple exaaple of vhat this meana,



SEAL adoeptadle processes are alwvays within the linitetions of
e (Sasis-crisatated) tract.

I do sot think this somevhat axtrese viev stands to e
rtraligat forvardly ocatradioted, even from the sost obvious sources--
#.8., from the data for co-articulation: ca the coatrary, Theas's
(31766} comrticuistion data indicate clearly that eves such an

Rozslies data adows. On the ctbher hazd, the status of drusken,
drugged, or epileptic (fstal) apeech La quite unclexr vis-a-vis
the principle of voluntariness 1 have subserided to.?h

3.5, "hich end of the scale of sawualness (or speed) i» the Masis
setl for, tis scal carefzl ar the mONl gasual speech acceptable!?

I should like to clalm that the Basis is set w to collaborate vith
the =oatl casual speech permitted in & particalar dialect-cthe mont
ossual #tyis being that permictizg the richest snd most far-reaghizs
set of yrocesses %o agply #”

Tor differens degrees of casualaess in & given &lalest it is
likely that what {5 adlested i3 act separate (ndividual detalls of
the feedlorvard aystes, St simply the overall threshold setting
for the aystes as a vhale. It {5 lsportant to note that such &
threshold sdjustaent does not result aimply in the cwutting off (or
sdditice) of the "lovest level' rules, dut rather in a shift in the
threshold of esch ladividual rule--viere threshold lewels zorrespond
0 places along Merarchies, rule for rule. Thus, for instance, If
& dectal stop s In the most cnsval speech palatalized defore toth
L aad y, thea & pore careful style might still allov palatalizstios
Sefore y alone, wt sever before | alcas, since y is the moal
palatalising snviromment.



4.0, It is reascasdle to assume that (% 1s & netural progerty of
the child's muscle-control system Lo incorporate sot omly feed-dack
but aleo feed-forvard devices, that is, to utilisze overall prepara-
tory sod cagoing tonus adfusisents that are spesific to & oode--

the present cese, language. T shall alsc assume that the child
tored correct ssatal representations of the forms of his

v And concers myself here cnly vith the question, how does
be reproduce specific segments?

The child's prodles is 10 =ap scousticel represestations inte

fate piyaiclogionl mechanisms (ef. Dractman 1971), aad so

1o sd)ust the preparatory settiings and cogoing toouses for these
sechanisns & 10 guarantes maxisal ease of production over the
viille range of styles, from most careful tomoet cassal, sasctioned
for the dialeet of Ais speech community.

i

|

4.2, As vas polnted out esrlier, the change-over !a the breathize
aystes is prodadly completely izsate; dut notice that even here there
By be develogmental disrwptions; for the attempt to utter long
plirases requires prestice, and 1t 1is not uncosmon for a child %0 speak
alternately on outgoing asd lngoing Lreath st some stage of develop-
seat (Drackman ssd Drechsan 1972).

Whole-spectrunm shifts are Lo Do seen oo spectrograms of iafant
vogalisaticos (Trubdy, et. al. 1965): this suggests that at the stage
vhez the izfant toague Is still rigidly posttioned durisg vocalisaticn,
the larynxy may alrealdy Ye ralsed or lowered. Thus 1t seems that,
as for the velum, 90 the susclse repulating larynx helght osn early
be controlled independeatly of those with vhich they must work
synergistically fa svallowing.

On e other hand, 80 far as the specch-ready attitude of the
vocal cords thesselves is coccerned, & o maturation series 1s to
be poetulsted. OSetting aside the stages of lnfant screaming,
crying sad cooing, vaioh comtaln predomissntly wowel-llke sounds,
ve take first badbling; and Rere, as onsets %0 (only) cpen syllables,
all obstruents seem Lo be volced by anticipatory assimiliatios.
Hovever, at the so-called czset of speech, with its imitation of
sdult shages (vhether or not vith the sccepted adult meanings), »
Sevelopmental disruption seems Lo cccur in some cases (e.g.,

Lecpold 19AT); all comsonants sre suddenly for some tiwme voiceless
(even vihispered), and vowels sees 10 asslinilate 10 consonasts,
becoming in tumm volceless. Ohortly thereafter, vovels re-volce,
sad prevocalic consomants sgain ssaizmilate %0 thes for voieing--
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vhether in open or in closed ayliadles. It is caly lster still that
trol of voleing In otatreents, 50 that wre-
ot lesgth e volceless, and final chetrusnts
may e volced (ef. also Velten 1943).
infaat tonsue i3 rigidly positiomed
configuration iz peresming, a characteristic
the Infaat has In common vith the ape (Liedermas 1968), Dyt the
infaznt pcon commands the tomgue-moving museulature, doth intricsis
and extrisalc, and later (nfant pre-speech vocalizations seem to
esploy & tongee which is cupped, remiziscent of the internal-
rousding configuration descrited for Tillascok (Thospeon and Thompsen
1966). It is not clear at Vhat atage the charscteristic convex or
conoave tengue shape 18 first smployed, nor of course at vhat aze
A 'oevtral' attitede (s First taken up preparstory to the utteranoe.
More generally, 1t may be sald that the ohild guickly discovers
throogh scoustic asd propriocestive feediack-=the oral chasber Yeling
particularly rieh in sensory detectors—-the acoustical cutput
capabilition aad limitations of all possible cosbinations of
mechasisss, and Lhis perdaps even as oarly &3 the stame vien he
i3 eapadle of producing "all concelvable sounda™, (Gregoire 1937)
(2 babbling. Bet iz fact he may be assumed to have also dlscoversd
sven more--be may alse have discovered cases vhere altarnative
ea-bunl_'au of sechanisms produce ajproximately the same scoustioal
outputs.*

Ei
3
i
:

k.3, Wat, then, guides the selectica of the most suitable mechan!sws,
in the face of suzh possible alternatives? Asd vhat guldes the
decisions conternice aprropriate settings and tonuses? L vas
pointed cut sarlier that the facta of adptatios in patholegical

cases proved thet “the jrocesses select the Basin of Articulation.”
And indesd, ihis seems an effective stratesy for the child's choice
of sechanisns; he resarkts especially those environments iz wvhich it
matters vhich mechaniss he clocses. Thua, for exanple, the (reek
shiléd hemrs the name Tasso as (thaol), vt its Accusative form /ton
thso/ as [ton diac): he must thus assigs the Feature lax to word-
snitial voiceless stoge, for these are the tckens of woiceless

stogs vhieh are permitted after a saszal in external saadhi (ns i

the wxasple). MNow in the first plage, this 18 a decision spplrine

to yoleeless stops only im this particular enviromaent; dut ihe

ehlld say very weil scca thereafter aprly the re-isterpretation to
heard sequances of Hasal piss wvolced atop vithin verds aa well,
Deachnns and Drackaan (1972) suzgest that this re<isteryretation iz

in fagt carried out quite esarly ty soat children learnize Oreek o8

s native lanpuase. Wo find ccessional ehild forms such an Cyfyantos )™
for sdult Cyfyandos); the medlal sequesce [24] of the model {yfiyandoa)
(A been re-interpretad aa /at/, at a stage vhem the rule vhieh

vould couvert this to (ad) is 8311l comstiraiced 10 word~initial
positicn.

b4, Are tSere ruleequided anvirocmenta Such That » single unisue
cholee of mechanionn i3 forced won the child for & piven sesment-



rule-dominasce to find a consistent mechanism. In such & case, the
sost appropriste sechasiss sbould e stable not only for a givesn
individual but soross whole (dialect) communities at least,

Tor simplicity, let ws confine our attemtion to hareceay
lasguages like Igho, langusges s vhich the vowels

tosgue relsing and tongue root advasce, Do the speakers of such
languages i fact consistestly use a alngle dominant toague-height-
producing mecdanisal .

Becent work by Lindau et al. (1972) provides s qualified
‘Yes' to this question-—qualified besause data for cely s single
tpeaker for esch vovel-tarsosy langeage vas sxamined, but ‘yes'
because each spesker 414 LIn fact seem Lo consistentiy use & single
mechaniss to distinguish the vowvel sets concersed. But the matter
L2 & J1%t1e more complex: while for (Nest African) Asante Tvi and
(Vestern Nilotic) Dhu Luo the mechanisms chosen sesms o be Songue
root advancing, the speaker of (Rsatern Filotie) Ateso
tonges ralsing,

Matters for non-vowel-Sarsony langusages llke Enmglish
German, om the other Band, are frankly pussiing. Since the Tease
and lax vowwls for both English and Oerman are strocgly distisgulshed
by length, one might Save expocted thi Jeight distinetions to de
achiseved iz quite personal mixtures of the three yossible comtrol
factors. Yor three of the (Lindau et al.) speakers of English,
this proved s true predicticn: bwt three other Exglish speskers
aad also the coe speaker of Cerman In fact shoved consistent use
of tongue root advascing.

Our hypothesis is caly veakly coafirmed: but ote would st
least vish still o predict that no speaker of Asante Tvi wies a
varying mixture of vovel-height-infSucing mechanisms. Conversely,
Asauming there are o0 'live' processes 1a Esglish or
connecting forme for wvhich Tesse and lax Vowels slternate i we
would expect individual waristion in the Tense-lax sechasise no
leos for speakers of hoes lasgusges thas for speakers of (say)

Sez Perve, for viom vowel-harsony occurs ut i3 no longer at all
A matter of surface phoaetic symmetry.

4.5, Mut this Is not the only source of the shild's decision-
forelng data. BPecall that the Nasis of Articulaticn i3 alses °
respozaible for the fact that Aifferest styles of & given dialect
are still recognizably part of that dfalect, that s, tiat
Shreaholfs are adjusted glotally withia the dominance of the

£
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L. This paper vas resd 10 the Lisguistic Society of Viesza,
and to the Avditorium Acedemicum, Ualsturg, Juse 1972, To appear
ia Die Spreche.

2. Iz sush a tredition one sharscterizea (e.g.) Beitish English
s "ellpped’ and precise; Aserican English a3 assallized, dravied
a4 oareless; mals Cersas spesch as pharyngeal; Frenck and Oersan
speech aa vigoreualy lip-rounded; sad speech (n tie laaguages of
Isdin and Pakistan ss "slack-javed’'.

3. Cf. Lastloey's (1951) seminal paper. Though the present
paper 19 cotverned malzly with the phonetic owtput, in fact the
vhole laagusge sydtes must Be consldered as a alngle priming unit
vhes cosslderisg the facts of perveption. In this respect, there
18 reancs 30 believe tiat the ear 1s Also jrised as a receptor.

§. I 4o sot vish to isply that speechk is, after all, an "over-
1aid' fusetion (Cf, the strictures in Lieberman 1068); but clearly
the vegetative and speechk programs have distincl statuses.

5, Ia Jepanese, for instance, vhile the lateral crico-arylescld

mascles alcoe dictate the larynx-istersal staage, thease
moscled must apparently work vith vooalis in centrellisg
Mmm) {a=d thus voleisg) gering the witerance (lirose et
“-. x”o .

6. Cf. oarefy) (finalsll) 'finalemest', with carual [finask],
Jooes {3972).

7. Engiish Chisfiyul 'be sees you'; but Fresch [lesyd] 'the
eyes’ never gives (leiyd), even in Lhe soat casual style.

8. Cf. Dvedish: _ Joce ! Toze 11
fagel 'bire’ tanias  'hirds’
rall ‘sold' kallnre 'colder’
aad-on "the dusk' ande-nn  '"the apirit!
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7. This must for the sosent e considered o
analysis, ia the sbesnce of experisental evidence that asplitede
differences during a syllable are in fect perceptidle !z normal
speech. Cf. the strictures in Lebiste (1972) om this seore.

A0, The common phenteencn of semi-vocalizaticn of s froot
vovel before a back vowel (e.g3. 15 Modern Greek, of, Nadsidakis
1905) is probably to e attributed o the same tendency %o
crofssant ayllable structure.

11. But compare the critique in MoCawley (1972); and the
continuisg controversy over the Sanskrit reki-rule in Zwioky (1970),
Vezsasans (1972), and 0'8ryen (21972).

12. Cf. also Xia's (1970) principle of implosiom, for Xorean.

13. The standard sechanism for directly blockisg s rale
spplies caly to lexical excopticas to that rule, and consists
slsgply in sarking sweh items [minus sext rulel. Mule ordering is
of course the staniard procedsre for indirect blockisg, but agais,
tils mechaniss is only overt In forsalizisg historicel change,
synchreale dialoct comparison, or of course, language acyuisitice
in the child.

A, It may be shat, as vith many ‘trigpered’ imaate abilities,
sequisition of the proper Beals of Artioulation is persasently
ishibited 1f It does not occur in early obilddood. There are
cases of congenital oleft palate, for lsstance, vhere Sesplite
eanellent surgicel procedures proper closure of the velum s sever
acquired, Om the other hand, howverver, coosider the cooplex
adjustaents sucoesafNully made in certala cases of larysgectony
or even gloasectosy serveyed In Drachaas {1969).

15, Though Heffuer (1950) despalrs of a method of messursmest
belng devised that would permit the mathesatical deseriptios of
the Masis of Articulation. Cf. sectics 2.% above,

16, E.g., in Chomaky-Balle (1968), whe in fact gucte
Marcuseau (1983) as definisg the Masis of Articulation as “the
aystem of characteristic articulatory sovesests of a given
laoguage that confer upon it 1ts general phonetic aspect™.

17. Cf. the term "oeutral tongee position' in Jakobsos,
Fast, and Halle (1951). The notion i{s fundasental in the sense
that the mid-front vowel cught then to De the result of the resowval
of all positive vovel commands--bketce the specifioation [~Meck,
~Nigh, ~low), It is not elear hov swch & reflex of vhat {3 perbase
uwltimately an based priming stance in fect corresponds .
L0 the claas! noticn shvn is the articuiatory neutral vowel.

18, In particular, that the toosue-stance for Cersas is
Righar and more fromtal than for English.

19. As also {2 Lieversas (1970).

20, Dt surely not as rules! such rules vould indeed have s
qualnt status, each Seing linked to some discomtinucus set of
'lover' rules, insofar as each nechaniss provoked suoh a set,

21. It would Se wvorth eaploricg viether this (s i5 fect &
Becessary part of any historical sxplsnation, in coajusetion with
the fect that 'sarly' processes (n synchronic phonologies oftes
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ahov Lateger-like hierarchies, Coaversely, the persistence of a
given Basis element must somehov relate %o Sapir's ‘drife’,

22, Cf, the parallel facts for aphasia involving peripheral
As agalnet cestral langusge , 82 In Witaxer (1971).

23, As soted atove (3.3), the Basis survives sliye of the
totgue , Lthough Lhese are of course oot volmmtary.

24, Cf. aleo stage convestions for sca-local dialects;
secret languages such ax one (heard by the autlor among school
childres (n Los Angeles) (n whick all vovels are replsced Yy (13;
epeech vith clenched teethd, cloaed or open
part of the Baais i rigidly fixed, vithowt contextual variatios.

25. The status claloed here for the notice "soxt oasual speech’
is indepandently given simliar emphasis is Dressler (1972).

26. Tohe se=i-bilimgual, in turn, may impose the Besis for
his prisary lasguage upos his secondary langusse. Scme so-called
sutatratum influsnces in Iangeade change say thas depend ca the
pulotrate Basin,

47. The sphiscter astion of the glottis Is of course operative
from birth, as 1s evidest from tha hard "atteck' guality of infant
screans .

25, The motlice "ssaw output' is of course very difffoult to
quantiify, polsg as 11 d0es vith the accoustical equivalent to
sloppy identity'. In say cese, 'sane’ S0¢0 not st all mean
"identizal’, pace Mersslstedin (1567). Usclesnrs Iz ascther wvay i:
the asomption that ve oan define & "norsal speech trect' for a
given sex and ae—AS AATERPticn unvearranted ss much Seceuss of
differential rates of development from child o child an because of
individual gesetic Sifferences (of. Brosmadan 1961).

29. The age st vhich such wariants appear (8-9 years) makes
1t Isteresting 1o cosalder hov the learning of the spelling aystem
interacts with this mintergretation.

30, The teat case, clearly, must de A& language in vhich vowel
harscay sheows complete surface (L.e., phonetic) symmetry. Compare
the sontrary predicticn for s lasguage in vhich vowel harscay 1s
oo leager symsetrical on the surface, as o.7., ¥ex Perge.

31, At {seue, st first sight perbaps, in the kisd of "produstivity’
sttritutable 0 a rule of English sued as Tri-sylladie laxing. Bt
potice shat, Shasks to She GCrest Yowel Shift and applied vovel-
adjustaents, no surface palrs directly related by the Feature Tense/
iax swrvive.

32, Thin completely Juatifies certalr aspects of the "degraded
sanpie’ supposedly presented to the child; to vhich reference in
often sade, ¢ .., in &FK,
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On the Sotion 'Pnosclogioal No'l
Caberell Drachaman

3. Imtroducticn

Mecoological asalyses are commonly formaliszed in terms of
derivations, any deriwvatios consfistisg of a sequence of outpuls
gecaratad by & train of (partialiy) crdered rules opersting o
A abstract underliying shape. The metathecry wnderpinaisg swch
a5 analysis saturelly contains the terms “‘rule’, 'rale-aorder’, and
‘derivation’ as unasalyzed prizes. There are a number of ways ia
viioh coe sight sttempt %0 Juatify the istrodestion of seeh prizes
1210 & theory of phonology.

1.1, PForeal criteria.

The firet critericn 18 purely formal. If coe constructs a
aystenm uwsing such prisss, they are Justified lasofar as they make
a vorkable system and are in fact (experiegtially) isterpretadle.
Fven then, it is %0 be noted, on the asnunption that the relations
betvees at least scoe of t&e phocetic representatioss withis
paradipgss or acress merphologleal derivations are ot syschroaically
randos (L.e., suppletive), the adopticn of rule-derivaticns isvolves
A covert claim about human informatioa-processing, vis., that
relsted representaticsa are not simply stored ssparately, but that
wie 1s Yelng sade of the systematic reguiarities fownd to sunrnn
s ocomonical overall system of represantatioss and rules.

1.2, Scbstantive criteria.

T™he seccnd kingd of Jwstification of jrines involves appeals to
various kisds of realitly ocutaide the aystem itaelr, L.e.. considers
the denired interpretatiom, st the polnt of choosisg the primes (of. Nempel
1953), EHere fall, Tiret, the prodles of psycholosisal reality and
prodlem of real-tise models, for which I zive drief exsmples only;
aad seccnd, the problss of ecguisitica, to vhich the remalnder of
thls pager iz devoted,

1.2.1. The paychological reality of allophones and inveatory-sesments
may bo demosatrated (e.g.) from slips of the tongue {Frosmkis,

1971}, from paive syliabificesicos (Sapir, 19@3) or sves from Mig-
latin-type childrens’ secretl lasguages. [n turn, attempla bave

bean made to Justify quite abstract wnderlying representatices by
apreal L0 the nativizatlos of loan vords (Hyman, 1970), vhile the
possibilisy of deronstrating the reality of ‘levels’ of phosclony
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18 perhape Lllusisated by studies is apbasic speech (e.z.,

Whitaker, 1971).

1.2.2. The requlirencat thatl the lanyuase model be one that expllicstes
the real-tise processes of speech production of perceptiicn iz a
constralzt = far set aside by generstive phonologists (as by
ayntacticlans), vio have tended %0 assisn %o & bLiswsally quite
wnepecific) sodel of Performante oaly sech so-oalled peripheral
satters as speed of speech, co-articulation, and Lthe Basis of
Articulation (of. Chomaky and Ealle, 1968), together with sueh

(again tll-defined) noticns as "sirategies for the use of Competence',

1.2.5. But 1t Is vorth loquiring vhether ‘posaible performance’
does not in fact defise the ocontent of Competence, Ta particular,
it might e clalned that the newro-physiologlical sechanisss avalladle
to the child aa & teginning lasguage-learner are In fact sufficiest
to accoust s a satural way for at least partsof a lasguage sud-
omm-muf.mmummwxnnumm rule-
order, and derivation.” This s the arpaent froe acquisitics,
to vikich I nov tura. Fovewver, since some of the kinds of Aata 1T
shall use may be wfamiliar o linguists, let oe Seglin by Wrlerfly
outilaing ny procodure.

I shall first drisg asalogs free slsgle satural sotor-command
systema, for the motiona: train of processes, executive commend of
processes, and reciprotatlisg and reverberatisg processes. Tt In
in terns of t3e very special comstraiste that humss lasgusre places
co Lhe use of these simple elements that an alttempt vwill then Yo
sade 10 shov viat Is uniquely human, and moreover unisue in haman
cognitive processisg, adout the notlicas "ordering or processes’
and ‘derivation’, at least so far a5 phosology is concerned .,

. Traims of processes.

A sajor sssumption of generative phonology is that the alternative
realizations of noo-suppletive forms in fact share ccemon (sometines
gulte abatract) underlylng representitions, to vhich they are
separstaly related ty (scmetises guite lesgthy) tralns of rules of
processea. The streagest clals (Cf, 1.2.1 sbove) adout woch rule or
process-tralne vould Se that, vhen progeriy chosen, their coatemts
and order are paychologleally real (e.r., oan Yo brought to
consciouaness by wuitable technigeen) and thal they operate In real
tise vien wve speak--though of course thias 4oes not mean that all
rules correspond to musole-commands, a questios which will de
returned to (see. & below),

2.1, Cestrel command of process-tralns.

No first seck an analog for trelms of jrocesses commanded by
individeal segnents of representations. Uoch an analog Is ot hard
t0 find iz lowver orgasisss. Thus, (n sone Linds of arthropod,
ordered motor outputs say e released by activity i single central
(inter-) seurcas. Take for exanple the control of the postural



dirfiouit, though it may be hasardous: it is possible for & central
segnantal representation (say, 12 & sizgle cestral seuros) to trigger
an executive command for & vhole trals of processes (e.g., a
derivation for that segsest), locked to the fdentity of that central
seuron.

2.2, Tha ctmient of process-tralns.

Cestrally trigpered tralns of Seharicr charscteristically
coatalin reciprocating and cyclical elesments, in additicn to almple
sco-repetitive elesests.

A good exanple of s cyclical recijprocating system i3 the
poature control aystem ia the crayfish descrided above, For the
ehild's production system, the dcminance of reeiprosation (e.g.,
CVeayliable structure), and reverderation (e.g., seguences of
fdentical syliables) i» obvicus from the strusture of tabbling a=d
early imitaticas: the command unit seems %0 ccatals ke reciprocating
syllabie gesture, viaile the command train seems %0 ccosist of
repititicas of the sane complex gesture. Ve find badbling sequences
of the structure (ba-da<bal or [da-da~dal, but never for example an
altersating sequence such s *(hi-3a-bul,

The vowel and consonant harmony of somsviat later child lanpguage
attest the coatinued Luportance of this petters, vhose reflexes
are also important is the structure of adult language: ve contiowe
10 find cyclic processes, Yoth 18 the alsple clrcumstance of vowele
barsony and st the Bigher level of integreticn required for cyeolisal
siress-aasigeaent .

A more complex sxsmple, containing doth repetitive and non~
repetitive slesents of Selavior wader otatral cootrol, 1s the pre-
shin-shedding activity of the glsat sili-soth (Trusan and Sokolove,
1972}, In respoose to & signal from a photoreceptor in somjunctice
wvith & Blological cleck, & borzmee i3 produced. Thias harmcae
activates a centrally-generated train of dehavior lasting well over
an hour. Tvo maln periods of activity are defined, each coatalnisg
A repeating =hain of reciprocatisng movements, first, a period of
stdominal Svitches, and second & period of peristaltic vaves.

Clearly, the iaforsation for complex cyeclical and reciprocating
process trains [(say, phonological prooess traics) may be preplassed
2 the servous aystess, %0 be run off on receipt of tie aprropriate
seural or endoerinal signal.



3. Mestalited grocesses in traine.

Bet the analogs are still quite unsatisfactory (s a sumber of
respects, OF moet lamediate inportance here is the fagt that,
a8 distinet from the systems referred to, & trais of processes
applied Lo a given segnest 1n phosology does not resslst In &
corresponding traln of overt motor activity. BRather, only the
segnesti-represeatations avallable at the outyut of the fiaal process
oan be the dasis for sligsals to e appropriate cranial serves and
thus commands 1o Lhe speech tragt. Leaving sside for the moment the
prodliem of styiistic (lneluding fast-specch) variaticn, let oe
fllustrate vith mn smaabiguows exasple: thus, ia 'divine' neither
the wnderlying /{/ sor say istersediste stage, tut coly the final
cutput /Ei/ 1= responasible for a signal for tongue-movement. The
elaln remalns, that (s, that the disckarge %o the fizal sommcn
command path (the oranial nerves) is wader the control of the central
seurce represestiing a particular lingulstic segment. Dot there is s
special constralot on She aystes that soans the space~pattern of the
central system for langeage (Cf. lashley, 1951); peripbersl excitatios is
scapended wntil the antire provess-tralin has been scanned.

It vould seem of imgortance to cosalderaticas of lraatesess
in language scquisition, that it fe 4Aifficult to fisd any analog
i the lover systema for grecisely this last guality, vi:., the
constraint 'exelte the final output oaly' (ef, 3.1.1).

3.1, Models aad the abductiion of order.

In the ligst of the mechanisms sugzosted, and of the coastralats
wder vhich shey seem %0 operate, At least two models sasgest
tisnselves 10 accoust for the occurrence of ordered jrocesses as
& patural producs of language-ecquisition. RBota theas models
scoouwnt not only for deriweticos, tut alaso for the drazatic coetrast
is comtrol abllities as betveen batdlisg, vith ita lsventory of ‘all
poasitle sounds', sod early speech, vith its near-total poverty of
izventory. Each corresponds to ome of two fsportant vays In waleh »
seural aywies say be intersally sodified during seturasiom, viz,.,
(1) by changes in exlating programs due 1o radical sodificaticas in
levels of cadogenous excitaticn, sad (2] By the relesse of nev
programs as suoh, though wtilising exiating netvork activity,

3.0.10. Changes in existing programs.

The Tirst model sasumwe tEat atl the stage vhen the cortex
replaces the brals stes as controller of vosalisation (of, Dvechsan,
1970) , izserest patterss of sotor-coatrol are quite seddenly rejprimed.
Az & resalt, the cutput systea ls sov Iaflexible to all ot & very
pArrov range of possibilities: in trief, it can produce only the
saxizally differcstisted recliprocal motor-pattern represented bty
.c'.. ."o ‘mo

In this scdel, rule-sequonces Arise during saturation, as e
pental guantifications of viat prove to be posalble rowtes to



diversified preaunciatica. Thus, for exasple, st the stage vhea it
becomes posaible to produoce the carefully controlied spiraat
the fact that 1t vas "easier' before %o produce caly the ballisti-
eally controllied stop p Ddecomes coded a8 & process coaverting
spiraats to stope. Similarly, the greater 'ease' of p thazn either
toor k, aad later of ¢ thas X become codified as two processes
converting, first k %o t, aad then all ¢t (Locluding ¢ from k) to
p. Likevise, the "sasiest’ vowel at the earliest stage is that sost
differentiated from the sost closed and minisally controllied stop
P. Yie., a: diversification of command, with consequest coatyol over
tie moat contraating vowels 1,
down. This tise the processes coavert all vewels w0 a.

Thus traise of processes are lald down, sach provess representing,

J
segnent to one maturationally sore Adiffieult. As command Leproves,
these derivaticaal-trains grov in lesgth. Pt
complexity, since cach Laprovesent involves a

of ease, & hisrarchy which of course remains a part of the wystem
(Cf. Ivicky 1972 for swth herarchies is adult laagusge), Thus,
for exs=ple, saszals say sppear early io development. But they appear

following in the sane wvord allow
corresponding processes laid down
positions and envirocomats, will cocverti nasals
conscnants lacking the 4ifficult velwm lovering, l.e., stoge.

It i3 of course to be sxpected, given even the jpresent limited
wderstanding of the complex mechanical forces of Laertia Lo the
tract, that a segaent should SGepend tc & greater or lesssr axtent oo
ite pelighdors. It in also degioning %0 Ye clear hov the more
extentive dependescics seex in child-lasguage vovel and constaant
barscay are related 50 the strofture of the control aystem., Dyt
there 13 a third level of complexity to the problem: within
Pentalized progess-traing, SUCCASRITE Processes ATe 3een 10 prepare
segnents for each cther ia Sotd anticipatory mnd inertial fashiosn,
80 that the processes appear to "huat' backwvards and forvards through
a vord, Since Soth local and dlstast-asalinilaticn processes behave simi-
larly in this respect, & single exsaple involviag 'distaat’ processes
will suffice. Cossider the child-form (dog) for "God'. T™he
derivatioa i{ovolves tTwo processes, sach affecting a different sepment .,
and the ooe must oparate bDefoce the cther; thus, velar amsisilation
of the second consonant creates the (also found) Lntermedinte
form (gog), 5wt subteegoent welar dissizmiliation of the First consccant
is required to 'complete' the derivation as (dogl.

It Shue sew's that in t2e sequisition period ve see the satural
catogeny of process~trains; based oo the quite elemestal mechlanisms
also found io lower organisss, they shov the complaxly ordered
contextual intersctions charscteristic of sdult phosclogion] systesms,
As vith the 'outpnt' ccastralst considered adove (sec. 3), 1t 1o
ard to find an ssalog for this "husting’ tnmy of laagusge processes,
ia the costrol aystems of lover orpganisss .



3.1.2. The release of nev prograns.

It 18 clear from the case of the allk-soth described above,
that complex procesa-traing oas Se pre-plansed is the

aysten, L0 be released as vhole programs. It sight thus te clalmed
that Just such & set OF progesses i3 Srigagered as a vhole progras,
vhes control of vecalitation is trasaferred 10 ke coatext during
ssturatica. The knoviedge, by vhat quastal leaps In ability fmproved
provencistion vill be poseibdle, is Bare loterpreted as a set of
"incompetency rules’ (Smith, 1970) or perhaps more ately
as ‘inoate processes’ available to the child (Otampe, 19409).

3.2, Evaluation of sodels.
Iosofar as it oan bardly %= & weful Naction of rules to destroy

tendencies Ia the iract, %10 be crvercome as scon as poasible. Uo far,
it L» hard o distinguish this from the concept that the L(mproved
pronenaistion requires improved control, and that the strecture of
the tract and it cosmand-system dictates the order and hierarchies
of isprovement.

On the other Band, the notion tiat processes are 'lald down'
wvould imply that they are sot avallable to fzapecilos Lin the first
place. Tuis makes the funmeling fusetica’ of natwrally-ordered
processes impossible to apply to the child's first attempias. Byt it
also fails 0 account for latest learning, i.e., learning vhich ocowrs
vithost overt peactice cn Lia part of the child, for cace ve admit
that yrooumcistion difficulties pay e overcome Iin the child's mind,
memurzcmmummmuum(um
eaild's nind) already

3.3, Acquisitican siretegies and saraed order.

It 19 already clear shat the view of child development held here
is hardly sechasical. Azd iz fact, the scre 4Aifficult concept of
‘sarked order of processes’ can dardly fiad sa explanation without
allovize for n gulite creative viev of the child's develicpment, coe
vileh ia principle allovs for the intervestlos of developmental
strategies.

Let us aasune tie izaste procwas-trals and its [natural) orderiass.
Thes, t2are can bte rellicf from the catassrophic cumalative consequasces
of the oyerstion of this progess-trals only IF (L can somehow De
Interrupted, The first Lype of iaterrwtioa, Stanpe's partial or
total suppresaion of some Frocess, presents no problem here| IS
corresposds straligamforvandly 10 the notion of command-matursilos,
and of course iapiles Lmmediste Inprovemsnt i(n Lhe relevant segnent
o all applicable forma,

Pt thare are st lsast twe other wvays i vhich the ohild may
circumvent the massive Bomonyny oreated Xy his own iscompetlence;
insofar ad these resesble 'dellberate’ attespts L0 g0 beyord
aystematic ability, It say belp %0 100k o thez sz atratecies
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the preservation of underlying information. The two strategies
refer to are "Use vhatever temporary mechanisme you oan', and
Beplace & vulnerable segnest by & less wulnerable cse {f you caa'.

3.5.1. "Ows viatever temporary sechaniss you can',

This strategy 1s fact generates three kisds of artifact of
izterest in phomology geserally. The sisplest of these is that
Seguents say bave wosual context-free allopboces, as vhen s child
first produges [sok] for beth "shock' and "scok', and then suddenly
disengages 3 from s Sy producing Chok) and [eck) for the sane forms.

More importantly, tie result of this allophemic process sceetimes
AFpears Lo mimlo & segnent not presestly proaounsesdle im 1te own
right. For instasce, the Velten obild {(Velteo, 19%3) at coe stage
groduced (but] for "bed', but [dud) for "trein', 1.e., the /4/ sot
pronouzceable in "bed' twrns w L place of the (equally unpronounte-
atle) /a/ is 'trais’. There is scee evidemce (Cf. Memyuk asd Klatt,
1968; Xornfeld, 1971; and Drechaan, 1971) that such derived segments
do 20t alvays ln fact minic the sxact articulatica of the rsoaated
segment, sad may thus soastitute artifects of the researcher's
perceptlon, Nov perceptually-confused researchers are alse adults
in speech communities; {f muwst thus not esqape us that this phescesncn
stroogly resembles vhat Kiparsky (1971) Bas called ‘opecity’, vis,,
Oof the type vhere A, vhich norsally gives B, may nevertheless reappesr
as the reflex of an wnderiying C.

Hotice also that a sound chasge cas easily Arise through such
a0 artifect is the child's perception. OJuppose thet underlyisg /4/
w2d /o/ are both problesatic for the child, asd he substitctes some
preauncistion of /a/ wihioh In faet scouwstically resesbles /4). On
mastering the sasal, ke say very well retals the pronunciation of the
impersosating segsent, nov funetioning Rovever as hls regular sanner
of profecing (mot /a/ wut) Ja/.

The third and most lsgorteant artifact of this strategy is that
fta resulits may resestle those odtaisadle Yy re-ordarizg naturally-
ordered processes, A phescmence ! have discussed elseviere (Drachman,
L9T1). Briefly, if st the esrliest stage, wnderlying final p-S-=
produce only p, then the processes supjosed are the feeding palr
(3) m =%, and (2) b+ p. Notice that the date explained sbove ss
resulting from & perceptually confusing ingersosation, could e
interpreted (though, as I have suggested, misleadingly) as resulting
from the (extrinsic) ordering of the two Jrocesses ‘ust gives.

3.3.2. "Meplace & vilserable segment If you caa'.

The strateqy of segment replacesent takes Gs back %0 & gquite
elemental sechasiss iz child spesch-prodection, that of distant
assimiistion already referred to. Walle this mechasiss operstes
bliadly moat of the time, it seems Lhat there are occasicas whes it
in deliberately exploited Ly the child to preserve information.
Sporadlic cases ocour in the data for s Greek child (Drachsan, 1972%),

-
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vho, for example, produced (14110) for (11407, 'mey'. But stop-
Plus-rescaant clusters ip other forms of the same corpus alvays lose
the resosant, mever the stop: snd sipllarly, intervosalie /4/ in other
forms veakens %0 (y) saad is optiomally loat betwesn palatal wvowels,
Sut sever gives the presest [1). Thaa It seems that the child has
o presarve a trace of the istervecalic /4/ by assinilating
it o the /1/ of the initial oluster, a "decioion’ that eatails
redesing that cluster in ssti-casomical feahico in the Tirst place.
This asalysis will seem the more plausible If it 18 zcted that by
the cperation of ‘refuctica’ processes sormal for this child, the
gm-un s2ape Tor /11577 would have been the highly degraded

. Beml-time motels.

I should like, fizally, to return to the goestion of real-tise
Frocesses sad the distinction Tetveen Competence and Performance. As
already poisted out atove, it La of courese aleurd %o suppose that all
the Frocesses operate vithin the final cossen path, that from the
ersalal serves 1o the suscles of tis vocal trect. Can we, to take the
cpposite extrese, find sny evidence 0 support & real-tise versics of
the Chomaky-Salle {1968} wiev of plonology &3 & sesnless web of

eh se8 are Ia performance

i
i

an interpretatica,. I ¢ite evidence of
tvo kinda; that concerning the Dasis of Articulation and i%s relstion
L0 the stylistiec wariaticss suleusmed usder the cover-ters 'fast speech'|
and that fro= an wnussal kind of sphasia.

§.1, The Sasin of artiowlation sad fast-speech.

Bkilled Sabavior such ss speecch-production reguires priming, that
fs, the settisg up of approgriste ranges of tonus i= (newral and)
muscie-systens for saxisally essefl operation In She relevaat lasgusse
(Drachmas, 1972a). I= sdditicn to this complex prising system, the
podel Ale0 requires the operation of a thresdold devige, that is, »
davice by vhigh fine sdiustaents are mads withis the range given by tLhe
Banis: thais device comtrols the overall excitabilisy of the aystem,
eakizg it more or less semsitive. I have sssumed that the speech-tract
control aystes incorporates suth priming and threshold devices, sad that
these are necessarily programmed by the child during the scguisiticn
process, a5 bhe hears the full range of styles (from mambling, to
ayllabified dictation of telegrans) acceptable 1= the dialect he is
learaing. Both the Basls of Articulation and the threahold fevice are
of course real-time comtrol elements. The former guaranteesz the range
of processes over which the traet vill respond vith maximal ease, by
snsuring that the tract sembers are strategically placed and shaped;
viile the latter respoads to ‘style'. sad selects the proper place in
the hicrarchies aloag vhich Lhese processes fusetlion.

The operation of the “"threshald device' also sxpiaing the
spparent insertion of a process (nto & process traln, as scsetlioes
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cccurs in fast speech, as an artifact of the sature of processes.
For exasple (Zwieky, 1972), "S-loas before t' seems & plausible
satural process, ia terss of the prodlem of velww-timing. But

for Engiish this is & sulmarged ice-terg type or process, thet

La, the Basls of Articuiation for Eaglish puts an initially high
thresiold value on 1%, Only the shifting of the thresbold to &
lower level, aa occurs in fast speech, sstually sxposes the tip
of sthis leeberg and only thereafter, of course, oAz (ntervocalic
Flapping occur, 3o that /vinter/ produces (vir® ), i American

Eaglish.

This kind of evidesce, taken together vith that for alipe of
the Loague suggests that at least & large mumbder of jrocesses
cperate in real tinme vian ve speak, including sany that could
bardly e latelled "alicpbonie’.

b.2, Kigher level prosesses and real tine,

Most Linguists vould, Mvever, balk at the projposal that
‘higher level' processes bave sven peaycholosical reality, such
iless real-tinme status. Yet the satter s perdaps not gquite cute
and-dried. The data for aphasis oz the wvhole support st least
A tvo-level strusture for phocology (Whitaker, 1971). Bet consider
the caae (1312) of the sphasiacvio typically pronounced derived
forms such as degradation aad practicality vith the sase vowels
And stressing as in the underived forme degrade and practical.
atever the iaterpretation gives (snd very fev data are cited),
1% seens t2at distinelly noa-surface processes of English are
Belng suspecded or mis-appiled, aad 1t follows that sush proceqses
sust thus be accessible during the act of speech.

o« Songiwsion

{1} Prises such as '‘rule’, "rule-order', and 'deriwmsticn’
Ay e Justified Ln that the charscteristios of phosological systems
vihich they represent in fact pressnt t2eamselves Iz & guite natural
way durisy the acquisition procems.

(2) From the szaloss presented, it 1s olear that certaln
fusdasental pregerties of process tralas are commta L0 even he
most primitive sotor-command systems. Two properties dlstiosuish
precess trains in lasguage: first, the complex ccotextual semsitivity
vierely serial processes Mt aaToes forms, and second, the
cozatraliztl that caly the fisal cutput representation is relevant
L0 the motor command aystem., These properties seem specifie not
merely to humaz cognition et to lanpuage-processing iz particwular.

{3] In sech process \ralss, natweral order in scguisition
produces & Miefy-tyje Maanealing offest vhich seoccunts for the
child's poverty of {aventory. Iut clsarly, saturetiosal strategies
slzc plar an isportazt roie in detersining ostputs. JIzsofar as
they may produte artifacts resestling "opacity’ and "marked
ordering' of processes, such strategies bear on questiona of sound
change, a3 vell as oo the nature of primses.
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(&) There s reason to swspect that many (perbaps all) of
the processes is a vell-forsed phosclogical deriwatios operate
in real-tise and are distriduted vithout clearly sarked #izcon-
tizulties throust Lhe neurcsuscular aystes.

(%) Fipally, If the primes of phonology are definable at least
partly in terss of lznste and satursticaally inspired mechanisms
of performasce, it 18 periaps tisely Lo re-appraise the sommonly-
dravn distizciica botwveez Competoncy sad PMerformance.

Footzctes

1. This psper vill agpear in the Trocesdisgs of the 11th
Imersational Coagress of Lisgulats, viich was held iz Nologna~
Florence Aug.-Sept., 1972,

2« At this level of logulry (L =ight %e clalsed, for
exazple, that the person Jdesizences for the simple Presest and
Psat tenses of the Moders Oreek verd are usderlyingly -m, -a, -4
for the lst, 2nd and Jod persoss sisgular, deqpite the fact that
these constsants are caver realised in Lthe case of the st axd
3rd persons--one a5, Tor 'I want, he vants', trdlo, théll, and
nover “thelom, "thelit, Ihe forsmal grownd for the szalysia
vould then be (a) that the Middle Volce does resulre these
desinesces, and () that the "lost' desinences sre iz fact deleted
iy » (long-standing] rule of Greek for the deletion of all fisal
CONMOBANLE SAYe 8, o,

3. Is this framevork, espdrical quentions can and seat be
ralzed concernisg the nature and origin even of intrisalc ordering,
pace the forsal eriterios in Chomsky (1965] taclitly sdopted 1a
Yosteoodas (1972).

A, Issofar as be sssunes that only coatext-free processes
are operative Ia early ssquisition, Jakodeon (1968) of course
lacks as sxplanation cr even an account of Lthis moet important

5. BExely (1907) vaz of courss describing sensery, sot motor
anibition, and to taim extent the conparicon mary 5o nisleadins.
O= the other hacd, the aoalogy iteel! suspestin we conszider the
alterpative view: thus, v aizht cousider vaether Naselling I»
doe not 10 active processes bLet Lo (nhibtitica processen. In that
case, alversifiostion of prenuncistion would consist aot In
sppression of processes dut rather of de-ishibition.

6. The present oase thus constitutes an interesting exsanle
of Lhe conflict Yetvesn (maateness and reductionist vievs of
Isaguage soouisition, The evidence here adduwoed ssems Lo suprors
the innateness viev, though only sargisally.

T. It is tesptiag to comaect this pheposensa-~that s, Liat
individual processes 4o nol always operate blind Lo thelr own
output=«with (%8 analeg Is sdult~phonoloxy snalysin, wiz,., the
Durivational Constralat, Lere see= in very general shape.

0. A rough eslesliation of the real-tise requiresent for a
Performance sodel vas first ofrfeced Lo Peleh (1W8). Basiar



Bisself on resscmable (1f meager) facts abowt trazesission andé synapas~
tises i{n isterneurcms, Melch suggested ocoe could Rave scee 1800 neurco~

mmuummmwoumummumwu
individual segaents, there 18 no obJection here to & real-tise
traversing of the vhole aystem, evez assuming t2at all rules are
sequential: after all, no pdonological system 30 far descrited has

contaloed anytiing sear as sany as 100 sequestial processes,
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Geserstive Phosolosy and Child Language Acwstsition’
Gaberell u\_l

1. Istreductien.

To e able to pronowmce acceptably the vords of his native
ianguage, the chlid must acquire the voluntary aad aystematic use
of bie wvooal tragt, in the fese of 1t mary complex predispositions
to refoce his efforts o homocymy. Attexpts have bost pade 0
formalize Soth the source of thils sassive hosonywmr and the maturation
stages by which it is undcae, In terms of the operaticea of tralns
of protesses (for the initial stage) and their wlearsing (for the
development ). Smith (1970), the first %0 asalyse & corpus Iz such
& manner, called sech processes ‘incomgetescy rules', and likened
thelr operation Lo that of s filter, %0 be unlearned as the ohild
appronches the sfult sodel. Meamvhile Otampe (1960) dad lodependently
made the sane olaims with the additicanal sssuxption tiat the procesass
are indeed lzsate, and asserted that they are elither limited,
wagpressed or ordered, In the apgroash to the model languaze.

Byt such an scccount of scquisiticn, thocugh it cloasly parallels
the geserative nodel videly sdopted to account for the phomology of
sdult speakers, Talls to dletingulsh detween the child's passive
sdvances In proocunciatica dus to locreased coamand over coordination
In the vooul trect, and the oreative (thossh sporadic) efforts made
wmmwt?wmuw-—ormmmuot
hin (ncompetence.,

1 2ive glasvhere discussed two such developmental strategies;
the strategy of avoldance, and 1hat of viearious prodeetion mechasisas
(Dreachaan, 1971), The firets cocaists In the systematic svoidance
of forms (ms perhage alse the deletion of segnenta) presenting
esponially istractabtle production proSlems. The second comsists in
the temporary sdoption of some altersative productios sechanise
wiileh provides a closer acoustical match for s given segneat of the
mcdel laaguage thas the child's ova best "proper’ effort could
produce .

Bowever, & third possible stratesy consists in the explolitation
of n special kind of costext-senaltivity, that producing vovel and
consonsat assiniistions across aylisbles. Thece are the rrocesses
wiiich 1 shall hereafter call “loap-domaisn processes.”

The rest of this paper (s devoted first o & discussicn of the
cztoneny and form of souch lonc-domalis processes; thes, in indicating
their plece in phosolowy, 1 stall shaov how thery interset with
suhstitution a0, and how Shis {ntormcticm may te exploited
Yy the ehild.

15
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2. The ogtogesy of lcag-dcmain processes.

At the early stage of child-develcsment characterized ty
Babbling, the motor-command aystem for the speech-iract seems able
to deliver only & rirtiadoally rejetitive sequence of Ldentical
syliatles, cach conaisting of a slngle palr of extreses of articulia-
tory sotivity--tina, OV ¢ jdentical CV, ete,, vhere C Ia » bilabial
or deatal sop, Asd V an open yowel., This patter= has deen atiriduted
(Drachman, 1970) to a domisant newroplorsiological substrate
invalving tvo coemon tyres of npewral circuitry: a regiproosting
type, jrofwing altermating sesivity (a suteally-inhibitine suscle~
sub-systens; and a reverberating or closed-loop type, producing
slsple repetitions of this altersating activiwy. ¢

later stages of wogalization show the slov iahibitlon of this
Sminssce valch, hovever, contitues L0 affect the output. This
may be seen In the deletion of final consonsats, the breakiss up of
cluatera by simplification or vyowsl-insertica, =3 of course in the
so-ealled reduplicasing forms, All cosmon to ehild language,

How that detalled histories for individual chllsren are Secoming
avallable, i1 Is clear that, before Lhe autonomy of successnlve
sylisbles sad the sepwnts they contsin Is well established, there
I2 a period durisg whilch both the anticlipatory and the Llnertial
(afluesces of one sylladle oo 1ts nelstdor are pervasive, This is
the pericd of the long-dosain processes, a period waryiag frem
ealld to child and durise walch the course of maturasion of articwin~
tory avilities cootinues on i%8 parallel way.

3. The fors af dsag-Scmain Jrogesses.

Connidered tamonomically, the long-domals processe:s 1 siall
sarvey comprise syllable-barmcay, vowel-arscey, coasosasti harmony,
syilakle<gain and syllable«~loss, and setathesia. Sowever, it will
begone clear in vhat follows that such a taxcoomy i3 uarevealling,
sad that (for exsmple) most putative cases of ayllable-darsony and
syllable«loss are probatly best analyzed in terma of multiple
procospes.

3.3, Barwmony.
Corpss (1] Lyiladic harmony.

kunelffy < xulsalfRy rabbit
FIlIpARL « papdit M™ilipaki (mane)
Corpus (2] Vowel harscay.

aushly + xotkll 1ro0n

Jenfin) » sambnl lenon

posfri = potdiri tetler

maféri «» maydyl mife

pirGni - paidnd fark

ftalftsn = vilftan vora
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kigsf - 2011 ey
kagélo « papblc hat
leafal » sesfinl lemon
arth off « akoif that {(over) there!

Consider the forms wnder corpus (1) above. It 13 at firsy alght
thene forma lllustrate ayliable-harsony

f.e., that a vhole ayllable bas been assimilated to (ts neightor,

he of corpors (2) and (3), vhere ve see the componest
FTOOEERES AL wOrk ssparately, ve can reasonably deduce that a form

that for "resbdit' (Corpus 1) has in fact undergone both processes--

shall later shov more ccavincisgly.
™ Torms for ‘speon', "lemon', "tumbler', in turn show that
vovel-barsony may vork by Segrees, i.e., that 1t seed not izvolve
all the potestially affecteble distinctive features of the serment
concerned. Iz 'tumbler' morecver, the harder cuestion arises vhetder
harsoay can operste sot serely by isertis (vhich seems wuscommon) bt
BAy even affect a stressed vowel, Nowever, the case is equivooal:
comparing the form for 'knife', it is plawsidle that in “tusbler' as
vell as there, vo bave Lo do with the "becking' effect of a follewing
Ir/ % here ebaving very much as & laryngeal (Cf. Drachman snd
Mallkoutl-Dreachsss, 19T1).

syillsables in of qourse aot supported word-internally ia Moders Greek,
valch permits many intersal clusters. On the other hand, vord-final
consonants are (at lesst (n the inherited vocabulary) seriocusly
conatralned, only /5, a/ belng pernitted, except in Hiblical pnanes,
Thus, vhile the additional medial (open) sylladle is "knife' [corpus
4 belov) Ls & emnonical type of perseverstiom, the prosthetic initial
vowel in "south' 1s wsexpected.

Sow 1t is unlikely that this vowel in fect represents the
(mistakenly Masculise for Secter) Definite Artiole {ol; st this stage
the calld never used the Definite Article. A plausidle, ticugh more
complex solution, might be to suppose that ifnitial pre-cosscoantal
/o/, waually lost wvia Chl, Mere vocalizes At that stage, thercafter
pivizg (ol by hAarmony vith the folloving stressed vowel,

Corpus (A) Syilable-main.

makdri + payawi nife
sthan + otémo moath

Hovever, the Tact that the corpus contains |(prospted) rforss soch as
(alfivl) for C1641) 'cll' make t5is alternasive less than conviselins,
sad prosthetic vovels must be comaldered as produced bty further (not
wvell understood) procenses,
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3.3. Dyliasle-loas.

i come pow %0 the probles of the so«called loss of syllsbles
in ehild language, Considerise corpus (%) below, coe mest Tirst
dispose of forma like those (%.a) for 'flover®' and "snail’', wvaich
Rave clearly loat vu.»l« et vhich are u-u.r clearly not
candidates for a "wymeope plus cluster-reduction’ kind of aralysis,
Both forms (n fact shov semi-vocalizatios, rather, with subsequent
loss of an intervooalic seaivevel; and each fors shows in addision
individual processes such a8 wvowel-Barmony (for *flover') or vowel-
nasalization (for "saail®).

For the remaisder of the forms here, however (5.0b), the guestion
Arises vhether apparent syllable loss is %0 be straiehtforvardly
sttributed to the "synoope plws clwstersreduetion' syndrome, or
vhetler sore myatericus factors are L0 Yo invoked-—Taotors such &8
faulty represesiaticn due 10 Inadesuate tercetion. as has indeod
boen sugpested (e.g., in Ingram {(1971) overtly, sad Garaios (1971)
by inpliczatiom).

Corpus (5). Jriladle loss.

LU T U R 1) L flover
salingfirs » &phld snail

b. tragézi - pyl tahie
domitn » nfita Lomato
lendol = sdni lescn
lekdnl » xAnd bazin
sirtfiri - thll Arewes
tixfey = ki nize

3.4, Digressica o= perceptusl testing.

Perceptual tosting dardly seems Soday i s sufficiently sdvanced
siate o contribute sericusly %0 the problem as to whethar and how
he child's accustical reprecentations might be wyntematically
deficlemt or dintorted,

It vas rirst suggestied by the Fussian psychologist Shwachkis
{1948) taas children sosulire the jerceptual diotisctions required to
underatasd thely aative lansuge 1a an order ainilar to Lthal proposcd
independently for laagusge-producticn ia Jakoteon (3941). This
ralser the Tusdamental prodlem, vhether advancea in production
aBility are in any simple wvay depesdent on the dewvelopment of
percestica. Even Carniea’s promising replication of the Sehwechkin
sonts (Gamion, 197T1) fatls to nddress iteelf %0 tiis crucial problem,
for vhich (¢t would have becn secessary Lo carry oul %ests of
spoatanecus and proaptied profuctice for each stare of rerceptual
tecting., In the ond. the datum Vhich =ustl bDe explalined ¥y anyone
bolding taat perception is seriously lavolved in the prodles of
sroduction dowelorment Ix this: from Jesperses (1541), throwsh
Loojeld (15AT) ang Satwn (1970), the claln Is fousd that a contrast
peviy producod for & riven palr of semments i1z lzmedistely spplled



or the soment, the simplest working sssumptions vould seem
Se the following. (1) With one isportest exception (2 Selow),
vhat s in prizciple registered by the child 1is the adult surface
shape of the vord. The resuitant Primary acoustical representation
(Drnchowma, 1971) may, hovever, at osce be scmeviat sore atetract
than ose conslsting simply of surface sliophones, certainly for
segments exhibliiing stylistic lov-level alternations (fast-speech
varisats, ote.); and this may be Lrue perbaye eves for sagments not
exhiditing sweh variants, as Dtaape has ssggested (semisar 1972).

(2) The exceptional case is that of certais Syves of scowstical

confeaion: such are thet obtalning betveen spectrally similsr
contisuants such a8 f - ¢ (Cf, Tikofaky and Molnish, 1968, Abbe
and Minifie, 1969), and the confuslons of ordering fos=d in
experizments cn sdgits (o.z. Dond, 19T1), especially Ia clusters
contalning a contimuant sad a stop conscnant .

(3) Particular vords may bave insdequate or Lnsceurate resre-
seatations, for a variety of cacses. Iz fregeectly wsed vords,
sdult adoption of a child's form might lead to replacesant of the
ehild's primary represestation. Conversely, the scowstical
representations of very infregquestly heard vords (especially goly-
syilabics) may be replaced by the feed-tack (agaln scoustical
representation of the child's cwn defective cutput., I have the
isgressica that it is also tree that childres sosetises, having
‘declded' on & vord's shape, sisply Tail to Dear It correctly there-
after,

3.5, Melathesis.

The phocclogical ntatus of metathesis has been much disputed,
especially a8 A synchronls process (see for exsmple Kiparsky (1567).
ut comgare ¥atd (1971)), iIn shis context, it Is of isterest that
only sporadic cases of poesible metathesis are found i the present
eorpus. On the obe Band, scme putatlive cases prove Lo e analriable
as resglting from maltiple processed. On the other, A ssall residue
of caaes seens genmuisely to (nvalve netetasain, sometimes (COF,
corpes 9, for promptad forma) of vhole syllables.

Conaider the brief sample im Corpus (6) below of spontasecus
forms involved.

Corpus (6) Metathesis (n spcatunecss forms,

hanelREl » kulendfy rabsit
kaipflitt - t621K4 varefoot (plural)
sldaro = 1ftote electric Lron

Ihe form for "rabbit' sbove might Y& apalysed Ia terms of
veccetaive asalailation and disaimilsticn of resonsats. The form
for "Sarefoot' s more complex, ML asaln 0o metathesis seems
required. If e vovel of the flrst ayllable {8 sncopated (and
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pre-tonie vowels are partiouiarly prose to ©ymcope), the resultant
cluster will collapee; the surviving conscmast [viether /&/ or /p/)
thes sasiniiates 0 the comwa articulation point of toth folloving
conscoasts, Lastly, the /u/ of the floal ayllable (s palatalised
W the following /4/, »a {»s reguisr for the corpus.

HBowvever, ‘electric fron' Ls peoblematic. It semms that the
rescaant (r) of /sflerc/ Sas cetathesized with the Lnitial /o/; even
in 138 sev poeition, Rovever, /o/ gives (L) (regular for the corpus).
This gives us the intarmediste form (rffetol. Initial /r/ nov
{regulariy) gives (17, ia paralliel vith vaich the sedial consosant
and followisg asslisilate respectiively to the final comsonast and
vovel, Jotice t3at these assinlistions must bleed the processes
normally leading %o the lces of [1) iz such a form.

4. long-domaln procesass aed phosclogy.
‘-!. m.

There s a loog-atasding debale as Lo vwhethar the rules contaloed
in & phesolowy 8 in Meot comstitute & seanloss veb--48 implied in
the forsulaticn, o.g., of Chossky-Nalle (1968).<or vhether there {s
ot some differesce in status Setween [oay, in Engliish) the Vowel
Shify snd Palatalisation, L.e., a2 Betvess abatrast rules and livisg
phonetico jrocennes,

That therw say after all exist s zatural beeak in the rule-
series las in calar seemed supported ty the evidesce from alipe
of the toague « A9T1), these adult-lasguare processes, alse
sporadie, most resiniscent of the lons-domaln jrocesses discuseed
tare. It has thos sessted vortbvhile to pursue the parallel.

8.2, leosg-dcomin, uad other Jrodesses.

Jov 1L seems Lthat, sicce morphese-sirecture coaditions and
reles for contextunl wariation alwvays survive & "alipy of the tomgue',
the relevant "alip' precesses sust take place at e Iaterface
betvesn those conditicns and rules and the sc-called cemtiral rules
of the phonology--any, ln some kind of Wffer sdort-term mesory in
wiich ytterance Tragmesis are jreszmably stored In preparation for
transeiseion 1o the speech traet via the cranial nerves,

If long~donais processes are zkin ic "slip® processes, thes 1t
carht 10 be the case that they t00 constitute s aingle sub-component
of the phonolosy. ageis periaps precedizg tie supposedly 'lowvers
level® rules, I shall Bere test this Wypotheais Yy sugpesting saitadle
rale derivatices for typleal forms In waleh long<domaln processes are
seen to operatae.

Consider the proper derivation of the form for "sabbit® in
corgus (Ta) . Firss, notige that Conscaant-llarmony and lateral-
palasalizatl say cperale in elther order, equivocally so for the
principle Al stake. Om the other haad, palatalizaticn of /1/ susm
ooeur waille the underlying /e/ fellows 1L, (.e,, Yefore vowel
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barsony, vhich sakes this /e/ s Sack vowel. Thus at least one lowve
level processes precedes vowvel-harmony, which is of cowrse & long-
domain process.
Os the other hazd, vowel harmony west here follov jalatallsatica,
for ve ahould othervise not have palatalized (1) at all. And the
cocurrence of palatalised (1] proves deycad doudt that the wderiyisg
representaticon in fact contains t2e correet vossaliss (vis., /e/),
since back vowels 4o sot of course provoke palatalizatica. I shall
Tevert %0 this matter belov. For the scoent, it s clear that the
putative parallel betwveen long-dcmain processes and ‘alip' processes
is oot sustalned: oo the coatrary, long-domals processes seem %0
interdigitate vith lowelevel processes, at least in child Muc

Corpus (7) Local ordesing.

{a) "resbit’ (%) ‘sutomodile’
*xunelbis *arvokfsito

Cona. Bare. ulelfn! Yov. & loes, b tokinite

Palat's (1) sufelfal Cluster«red/n.

Palat's (41) kufeldf: Vov. Barms. tikfnite

Vow. Harm.  NulalfE( Falat'n (8) €1f{nite
Palat'n (11) Riffaite
Vov./Cons. Narm., fik{nanc
ne.

Consider sext the darivation for the form 'sstomobile'’ (corjus
7o) vhich involves the sase palr of processes, vis., vowel harscay
and palatalization, 1 assume Tirst wvowel-loss plus cosnscoant-sluster
reductica ia the initial syllable. Then, im scoordance with the
sariier dlscussion, I reject ayllable harsoay in favor of a seriea
of processes affectisg single sepmests; here vovel-bharmeay 1s the
caly loag-domain process reguired, for it saturally feeds two perfectly
regular processes, viz., t + €, sod € + £ (compare (Kia) for /trfa/
"three', and [(E8la) for /etéla/ 'Stella’ 1o the mane ohild's speech).

Bat it 1s nov obvious that the two processes of vowel harmony asd
palatalization must operate in opposite arders for the tvo derivations
compared (vit., "rabbit' asd 'autcenbile'). In the present cesss,
the natural (1.e., feeding) order (s that vovel barscey should precede
g-uuuuue-. az it does for ‘swtomobile’. Bat In the case of
rabbit’ palstalization vould 1n fact bDe dled Ly vovel-harsoay.
Assumicng that toth processes must inevitably operate in this form,
It seoems that thelr crderizg (s reversed so as Lo pressrye at least
the ixformation that the wderlyiss vowel in the affected syllakle
VAS & front vowel. This seemz to confirm the saturalasss of tha
priseiple of "local crderisg' of phonologlcal procezses (Anderson,
1969), o prisciple sccordisg to vhich ummarked shapes select suitable
derivational orders.
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5. Premptes forms.

The data presented o far represents o0ly spostanecus wtter-
ances, Put, 83 was noted {a an earller sestica of this data (Drachmas
and Malikoutl-Drackass, 1971), proespting wvas quite fregquently esployed
to elieit or re~elloit forme. Seoh prompting snd repesated prompting
often elicited varfiant forms of conafderable (nterest. However, the
Pandora‘s dox of methodological problems that this cpens regulres
special commest, before discuasiocn of the forms Lhemselves aad thelr
relevances 0 the status of the loag-domaln processes.

5.1, Factors affecting isitative bebavior,

It 1s obvious that ooe say wvittingly disrupt a person's
(expecially » cbild's) jerformance of = skilled act simply by elither
asking him %0 repeal (& cr shewing him hov t0 &0 1t and sakisg him
%0 0Opy you. 1 suzmmarise belov scoe of the conditices for successful
inltation, as well a5 sooe of the factors that may Imgelr iz,

Some positive factors are: pet %0 imitate, tollzens Lo hatard
ervors, sad present ability Iz spoatanecus activity. A prompt
folloving silence (avoidasos by the ohild) offers a model, and the
sseouragesent to respond; vhile & prompt follovisg an attempt ty the
child 20t only suggests thet ingrovemest is yossidle but perhaps does
50 &% the maximally wseful mooent--compare the sinllar fusetionm
-;z}m stiributed to adult sentence-gompletion (e.z., MeNelldl,

i .

Gome corresponding negative factors are: promgtisg may dissolve
the naturally vulsnerable self-coafidence of the chilld, or sieply
bore him isto silemce; or, If the ¢Aild adopts & ‘rote-repetition’
strategy, priority or recency effects may sppear--indeed, rejeated
prosgtiszg for the sase vard say eve: creste dallucinetion effects,
the child searchisg the form In different vwrs or in altersant
directions st esoh hearing. Further, 1t ia 2irficlt (perbape
Inpossible) to ascertaln vheo or eves vhether a given word das been
heard before, vhich of course calls izto gquestion vhether the child's
representatios ls from long O short-term memory. Them %00, Blends
pAy occur, aF A result of perseverstiocn of interest from an earlier
stimalus (ploture or questlen).

lastly, there is the prodles of 'sroximate adiliny' referred to
Yy Vygotsky (1962); 4f the syatea I ‘ready’ for iajrovemsnt, wve may
iz repetition tasks te tappisng s slightly later stage of ability,

It is wvorth noting t8e perhaps sssguise assertionm of Smith (1970),
that vienever prompting was syccessful the isprovement thus fore-
siadoved wvas alvays achieved withis guite & short time.

5.4, T prongted srorsus.

Having sketoted in groas cutlise Lhe Aifficulties Lo interpretisg
the results of prempting, It resains %o add that the shlld concerned
vas rarely oversly disturbed bty the procedusre, save %0 syliaklfy an
ccoasional form Dack At the lovestipator in a loud exssperated volice,
Also, she oocesionally Balked at "difficuit’ words, includizg her
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viat follows, only two Kkinds of prompting sare dlstizguished;
prompting for repetition of a spontaneccaly sttered form, sad
prompring 1o elicit a koown form atl vhich the child hesitated. Scees
sttenpt 13 made %0 correlste jartioular kinds of "srrar' wvith

special status these forms sest have (compared vith those cuetud
spoztanecwaly) L8 charscterised iz terms of waryizg degrees of
complexity of yhonological derivation.

3.3, Prosptisg. Repetition of spentansous forms,

Corpus (8) below Slsplays in parallel columss the range of
response-types elicited as prospted repetitions of the corresponding
spoatancdus forms.

Bub-corpas (8] ahows that some forms say be charactarized as
stable usder thls Alnd of streds. The sabllity of the sedial gllde
CyJ for saderiying (4] shows wa the odpe of & hierarchy, for Setwveen
frost vowels, or even betvees high vowels (ef. 'flover' Llan sub-corpus
{5)), this giide i3 elsevhare opticaaliy lost.

Corpus (8) Prompted repetiticas.
Adult form < Spootansous ~ PFrompted Repeatl

a, poaa Pyl same fool
sirthri Al 1ane draver
v, 2264t 2l Jolbyi Nover
trapéet phyt janért table
¢. kaphie papdlo 1o hat
rhsie yé-yo &yo rollo
traphzl pirl papbyi-apirl tabis
4. kapéloc papblc 5é6l0 hat
. parsiald A ks mlold ploase

Bub-corpes (b) shows e kind of improvement all vell-tehaved
prompted forms should illustrate, in these cases the restoratiom of
& "lost' sylladtle. Note that the loes in 'flover’ is sot sa
{uncanonioal ] exasple of the loss of & post-tonic unstressed ayllable;
the final vowel (s "lost® oaly (n the case that glide-loss leaves
Sehind & vovel-seqaence, vhersupos vowel sssisilation (and opticeal
contraction) oecurs.

For any case of a restored seyment or syllable oo prompled
ropetitica, the gquestlion arises viether the ¢hild's stored production
representation has been affected. It 12 logendary amcog researchers,
and trus for every case tere, Lhat no persasent sodificatios in
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proounciation results from prospiing: the earlier form re-appears
sgalz i later spontanecss utterance, aves vithin the same
Lloterviev (e.g., the treatment of the name Philipaki, section 5.4
below, sad cf. Templin (1566); Sut for symtax ef. the sangulne view
on sentesce-completicn iz secticn S atove).

Bot surprisingly (of. section 5.1 atowe), sioas oceur
under promptisg cosditiozs. Sowever, Sob-corpus (e-4) costaizs an
isteresting comirediction.

Take Tirst the atory of "Rat'. If, following the Iaforsation-
:mcmtuumyocm fusstion of rele orderiag discuased in

& Akove, v hold that coasosant harmory in the spoatanecus fore
(papélold Balpe %0 preserve the unstreased aylladle, then we should
clals that the L(nhibition of tils harmony under proapting i followed
by loes of the unstressed vowel, vith subteequest reducticn of the
resulting cluster 1= *Ckpflo). The intersediate form (7p610) under
{4) seems %0 MNally confirm this (previously sestioned) view of syllable
loss, e relevant derivation being:

1. loss of unstressed vovel ... (kpflol.
2. K gives 7 before a Qlssinilar step ... C7pkled.
3. Cluster reduction ... (pélo).

Hovever, tde alternation, for “"table®, of Cpapéyl) vith Capdyi)
suggests at first sight tBat we must perbaye alsc recognize the
occurrente of simple loes of iaitial consonants. Dut the evidence
is pot unequiveceal eve, The corpus aAlso sontalns forms such aa
Calivi] rfor J1R24/ 'oll' (ef. sectice 3.2 adave); that is, there
Appears aa occasional inexplicable prosthetic wowel, 80 that we
mlgtt sspume tiat (apdlo) also contalns such a vowel.

A conplex kind of regressico uader prosptisg 18 seen in sub~
corpen (8¢). 1t is cbvicus froa the spontanecws shape that the
child's uaderlying form for "please’ s cssentially that of the adult:
In this form, bowever, /r/ has (regsiariy) gives (12, vhereupos the
tvo 1) seml-vocallize and are then lost Yetween back vowels.

In the proogsed repetition, on the other tand, the inmediate
acoustic image tas spparestly ‘saved’ the (1] is the stressed syllatie
from semi-vocallsation and loss, the unatressed ayllables Bave,
hovever, wdergone e farther processes of velar harmony and
folioving iateral-harsony, vowel-harmony and vowvel-sisplificatica.
e parallel derivaticns are.

Srontssecus PFroepted repetitics

. /v = 11) palakald mg
2. semi-vocalization W et papekal
3. icasz of a/v paaked pankald
L. velar-tarsony kaniall
&, lat-liarecay, ¥-Kar. kalold

b Veatmplitication.



5.4, Prompting of avoided fores.

The ehild may avoid resjonding for aay of a number of ressons,
some of vhioh are implicit in the discussion atove (sectioa 5.1).
Of linguistic isterest is the fect that persistent attempts %o
elicit sech forma by prompting often produces data “richer in
processes’ thas elther spostanecus uSterances or prompted repetitions
do. Consider firet Corpus § below.

Corpus (9) Metathesis in prompted forms.

a. blra « ghta south
sramgréos = gudisa rake

b laywdffl « yulavkfl baly hare
mikréfono « komftoteo zicrophnoe
toeklr! « xutfoly axe

¢. pondikhEL « gokand to - guteadRit moise

As vas shown above (sectlions ) and 3.5), coeplex subetituticas
Are oftes best accounted for in terma of multiple processes. Corpus
(a) adove contalas forms of this kind; ve suppose that assisilatice
and subsequant dlssimilation gives (e.g.) [oEa « xfan + xipa < piha)
for "south', vhile 'reke' wdergoes slightly more complex ahifts but
in rinciple bedaves sinilarly.

On the otder hasd, the forms under (b) all comtain a velsr in
the second (mad apparently domisating) syllable: bet it would in fact
require quite ad hoe rules, vis., coe per form, to adjust the output
of velar harmeay %0 produce the attested slages. It seems usavoldable,
sinoe not only the coascsants tut also the vowels appear svitehed
ia positiocn, that these are genuine exasples of metatdesis, and
syllable-setathonsis st t5at. Even more complex setatieses are sees
In 'sowse’ (under ¢), both veraions seeming to involve transpositics
of velars to the beglnniag of the word,

last, consider the problem of “"foesil’ forms, l.e., fores flxed
st some (oarly) stage of phomclogical development, sad Sy-passed Yy
other forme of similar shape. Adoption of u particulsr "gealnt'
shape Ly parentis often ssems to have this outcome for the vord
concerned, Take the case of "Philizakl’, the chlld's surnane, As
vill be seen from the sub-iaterviev [corpus 10 delow), four dlstinet
shapes, lscludizg one "correct' version, vere elicited through four
prompia, alfter the isitial failure t0 respond. The three "defective’
forms (b, d, ¢} are of spocial interest.

Corpea (10) Uub-inserviev,
Masesrgher (transiatios caly) Chlid response
s, What's your nase? (e sngver)

B, PMhilfipaki! What's your nase? {paphil)



e. Pailipaxi! What's your same? TriiYpéRs)

4. WVar? Cr1.0A8K1)
e. Pailipaki! Bay (t agaln. CriEdx1)
f. (Scee 20 misutes later) (paphfi), spostanecusly.

First, there 12 0o questiion of & sylladble deletion for tie
medial /1/««the semivocallisation of /1/ Setvees palatal vowels 1s
perfoctly regular for the corpus, as i3 the (optiosal) ccatrastiios
of identical vowels that follows it, Decosd, since lnitfal /f/ is
stiested claovhere in the corpus, it is 4ifficult to attridute amy
tind of inforsation-conservisg fumeticos 0 the wowel and conscnant
barsony resultisg {2 Cpaplkil), the child's stable spontezecus form.
We are thus driven to the conclusion that (papfii) 1s prodably a
foazsil from the earilier atage, one st vhich harscay 414 in feet
preserve inforsatios. That the chlld's parects wed the sane fora
to the ¢hild tends Lo confirs this suppestica.

Tiare resals the two forss (L -kEEL) and [(FLEREL), Under the
lmmediate lafluesce of te prospt, the "fossll' ls atandosed
tengorarily. Now ve see velar harmooy, {uswsuslly) affecting the
coasonast In the stressed ayllable., The two procecses of palatalization
atd cossonsst harmony agals altersate ia order: Lf barmcay precedes,
C2ixARe) results; ot if palatalizatios precedes, later Sarmosy
reproduces the palatalised (K], giving C(riRgdL).

Pt the ordering alternation bere is not betveos different forms
(a8 1n the case of "radbit’, as agalnst "autosoblile', earlier); for
the saaw form appears with Lotd arders. lleither does Lthe non-Teeding
order s CFLRAKL), oo the other hasd, seem Lo comserve isnforsation
in any way; doth processes and orders are effectively "biind' to the
output. It sust thus be the case that ordering of processes ia
unatadle In early lsaguage arqsisition. It may indeed be this very
Instabilitly that enables the chlild to discover tie {aforsation-
preserving function stirituted 20 the prineiple of logal ordering of
processes.

6. Comglusiocas.

This paper 1llustrates an important way in vhich the chile
ereatively partakes 1a his ovn phorelorioal deveiogment, The
rnumr developmontal strategy dlscussed L3 e use made of

losg-domain® protesses, nrocesses vhose ontogeny is Mald to 1ie ia
the developing speech-tract comirol systen. OZSuch processes seem
10 contraat vith the spparently similar processes charscterizing
‘slipe of the tongue'; in particular, the former interdigitate
vith so-called lovelevel processes.

Mt the intersction of losg-domaln and low-level protesses
seems aporadically subject to fameticaal control Wy the child, the
function served belng apgarently the conservatlion of iafarmatics,
mediated Uy ‘local’ orderisg of jrotesses In the sense of Aaderson,



1. This paper vas preseated at the Zwveite Intersatiosale
Monologle-~Toagung, Wien, Septesher, 1972, and vill appear (a the
jroceedings .
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I vish t0 thank =y vife, Angelixl muumx-ann- for
sany thoughtful criticisma of the &rafis of this paper.

<. The elaim that normal develogmeatal imgrovements ia
Fronuncisticon may e sapplenented by oreative strategies can be
tested only Lty coapilizg individusl case-Ristories, and then
serutinizing especially those data wvaich seem to contradiet the
everall developmental trend, chile for okild, To this end, the
jreveat study presenta data from oaly a single child, at a single
stage of development 12 & scmolingeal environaeat; in fect, & little
glrl of some BT mcoths grovisg up 18 Athezs, Greece. The corpus
contalas some five husdred utlerances,

3. If long-domals processes dave the ontogeny here supposed
{sestion 2], they are expecied 10 operate as tlind asnesiacs, wiz.,
vithouwt coaslderation elther of the history of the fsput te thes
or of thelr own coasoguences. Thus ve expect thex to affect all
relevant Torma. Jut although sush ‘scross the doard' process-operatioca
can scmetises be seen (e.z., in Omith, 1970), there is alszo much
data, including tte present corpus, ahoviang caly sporadic examples,
In the absecce of develogmental stadies on this poizt, 1 dare to
spoculate that the 'fNmcticcal' use of loag-domaln procezses occurs
only during the stage vhen thelr seuroptysiological dasis 18 centing
L0 be domizant.

&, It is of course the underlying /r/ that is respoasible for
this tacking--s phencmencn tardly stiribdutable %0 the surfece (yJ.
This means of course t2at tie form for kaife is derived by the two
processes (apart from the process '/x/ to Cy3') becking defore /r/,
thes glide-baracey.

S« Thin clals seens never Lo Bave Yeent experisentally verlfied.
But It would not Se 4iffiouit Lo construet & suitatle test; for
exaaple, one could use Garnlica-type 'charecters’, vithdraving a
subset from use for & period, and then re-~lotroducizg shem afSer
the relevast distinction (la, say, the firsl segme=t of thelr sases)
is pergeived for the othar "characters'. At this polint, the name of
the re-introduced "character' (s viat 13 %0 5 elicited, thowh of
course vithout presptizg.
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6. PMalstalisation of laterals (more generally, of deatals) is
ccastraloed in the aduwlt langwage, and i only Wy the
most palatal wvowel and semi-vowvel (1 and y). The ehild-form shows
the vider envirommest ‘palasal non-ccasonaat', the natural (most
geaeral) form of the process, which she will learn to ifohitdit aa
recuired, Crf. (Efla) for "Stella', In sectlion 4.2,

T. It i3 pot clear vhat ispliceations there are bare for the
compariscn vith alige of the tongue. Certalnly, the latter are
sever ‘functiosal' in the sense claimed here, though of course
neither cught cne Lo clalm that they are quite agtomatic--witness the
fact Lhat they are moaltored Suring the process of maaulscture, so

that most 'slize’ in fect are other wvords, often 'Frewdisn' in their
relation o the intecded word.
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1. jatregsstioco.

The core of an empirical science may de sald to consist ia the

r-tt for two kinds of principle. The firet, that of prediction
Sespel 1953),7 is clearly insufficient {a (teelf, as vitoess the
adility of the Datylonians %0 jredict the eclipse of the moon, but
apparsatly vithout the support of say serious specuistion oo the
sature of ecifpses (Cf. Toalais 1061; Mansca 1971). The second,
that of explasatios, surely iscludes the firet (contre Nempel-
Oppenheln 1988, of. Goheffler 1557).7 since explanatica say sormally
sllov predictica wviile the reverse is oot mecessarily true,

1.1, To gais precision, scope, and a high possibllity of
poafirmation, sclesces are codified a8 systess of concepts., Iut
the requirement for espirical costent isplies a coanection betveen
thets coscepts and the vorld of experience., At least three kinds
of connectivity have Seen jostulated.

In the first (oall 1t strosg espiricliss, eves positivism),
contepis are defined solely in terma of an obssrvatiocoal
vocatulary, vhether seasory or isstruseatal. Mt in sech an
aoalysis, vhat vould be the status of such & goncept as latent lewraing,
or axy other predisposition to bebavior, vhether busan or in the worid
of payaica? Does sapsetisn dlsappear is the sdeence of an attractable
oblect, or are the tesdencies of the vocal tract absent vhen we are
0ot i the agt of speech?

1.2. The second kxind of cosmectivity {eall it liberalised empiriciss)
pandles coscepts--especially these troublescme dispoeition terma—

1o terms Of reduction sentenges, some of which prove Lo coataln
sspirioal lsws sod are thus lssediately werifisble by experissst.
Thus, & redectionist salysis of the a-tu‘u!ea term "asslnmllstion’
ia phosology =ight cootaln the sentence "if & spesch orge= A is to

be {a = position Y, thes 1t vill move towvards that poaitica eves vhile
1t ie otill taking up its prior position X", vhere A, X aad ¥ aye
giearly defisable in terss of dulk, fnertia, otc., for the orpgan
concerced,

1.3, Bt there are also sets of coscepts (suck as sass, eomrey)
the preferred trestoent of which presupposes yet a third sim for
science, vis., the construction of systems of sceclogical relatioss
guite sbatrected from even casual explanstion (Cf. Debeffler, 1957),

16s
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A & map 12 neutral 30 far as particular routes are conoerned
(Toulsin 1953). 1In wuch a viev, the perimes of a sclence are beat
sandled vithin Cformal systema, !.e., as winterpreted concept systems,
accompanied by appropriate sets of pestulstes (defisitioss and
savwptions). Jeoh systems, if ooe requires of them oaly Laner
consistency, adnd 00 asdertion be sade aboul the properties and
relstions of objects in the external worid, have bSeen termed
"Puclidean' {Baltsmess 1005), vhere the requirement of isterpal
consistenty corresponds to Hers' (1899) crivericn of "loglenl
permisaibiliiey’.

Bt In fact the "over<kill' pover and hatardous tesptations
avaliable vithis such purely Tormal ayatess are Yy most sclentiste at
lenst tempered by the precuatica of considering the (eapirioaily)
deaired ilnterpretation at the polint of choosing the jrimes then-
aelves, and Lndeed such & version of the formal system apjrosch seems
1o underlie the analysis of the phonology of Baglish in Chomshy and
falle (1968). That the power of the "aysten' has, Zespite the
precawtion mentioned, not been sxffizieotly checked, vill appear.

1.8, If the loterpretation of a prise luvolves asalgning to it

some empirieal content, this may clesrly bte dooe In any of at least
three ways. Ve say (aterpret priscs directly, as iz a posltiviatie
selence, Ve may, ad in blology, give conteat 1o primes isdirestly

by interpretatice of & deficed term such as 'cell fuslon'. Or we
may, altersatively, valldify our primes by appeal to the Nypotiheses
fornisg part of ocur Mostulstes: in this case, viatl are st length N
teated are the deductions ve sake Trom our hypotheses or assusptions.

2. Dhesology as a seisstific theory.

It 1o llusisating 0 conalder Lhe alvantages sad limitatiocsa of
coastreeting rhonology In termn of sweh & formal sheory of primes
sad postulates. 1 shall here take "The Somad PMatters of English'
(Leruafier UIE) a8 a rejresentative case 1 Joint, sod examine some
of its priznes and nazggticss,

2.0, The prines of tie aystes [are sre sntities such as Distinetive
Feature, Sousdary, Bule of Fronology, etc. The postulates [nclude
definitlions; such are the definitions of segment, formative,
derivatica, #to. They aleo incluode assumpticasn, of wvaich the
following are exsmples: (1) that the sets of Distingtive Yeatures
{or's), Doundaries, Formatives, ete., are flalte, (2) that the Lnpute
10 the phonolozical rules are ayntawcticaliv-mctivated and Jadelled
surface-strings of (underlyisgly-stmpod] formatives and abstract
forsatives, plus toundary sarters, (3] that phoociogical reles may
nodiry, rermute, Selete, or add sesmenta of formative representations,
{§) that rules of plonclesy are (If ordered| linearly agslied, and
cansot re-apply %0 thelir owm outpet Ln the sane sppliczatiomal crcle,
{5) that all the phoaclogical rules have equal status aad are

equally vell sotivated, and (¢) that all shoselogical reies represent
conpetence [i.e., koovledge, or relationms, rather than lehavior),

Wt that fast speech, coarticeistioms, eto,,. are matlors of performance.



4.2, The isterpretation of primes is in GPE carried cut

ia fect
chart by vhich ooe predicts real-time outpute. Thus, sdivstssst of
formatives (e.g., "sing + pest” = 3%z, and "mend * past' + sended)
Hust of course precede the assigument of pluses or sizeses for the
individual DFs vithin segeents. But this assignment cosetitutes the

}
fasction, vhioh thus follows A performance requiresent (the so-called
‘sdJustaent' of forsatives).

Second, it Ls AIfficult 10 decide ia principle, vhen 'lsterpre-
tation" Lavolves Ilategers oo DFs, and vhea further OFs are ia fact
required. A groving renge of processes, and isteracticas betveen
Frocesses, has Seon descrided. It is even seen that processes may
Appear 1o be self-contradictory, vith a glves eavircoment apparently
provoking oppoalte sffects in Qifferent languages, or sven differest
pericds of the seae language. For example, the vowels in the
Deightorbood of nasals are sometines ralses, sometimes lovered;
siniliarly, vhere /A/ {s ssually (l.e., sost frequeatly attested as)
& vowel-loverer, there are ceses (e.g., {8 Classical Ureek, see
Malikousi-Drachmas 1972) wvhere 1t sesms %0 Dedave as & vovel-ralser,

Sov viiis the explasatiozs for such apparest contradictions are
periage all %o be sought in conslderations of physiology and
pereeption, It 1s puzsling vhether the detalls of the explanaticas,
vhesever these come to light, need (a fact te be dullt directly into
the rules themselvea, wiz,, s additiooal IFs. Pace Vescesass's
(1971) explication of back-vowel lowering by corcmals as relstisg to
the ackwards-sicpe of the body of the toague, i3 & DF "toangue-slope'
0 be added? Sisilarly, wvhat OFs would correspond to the putative
explanation for the Oreek case above, that /h/ bere prodabdly partly
wvoices the preceding vowel, vith consequent (perceptual -based)
ralsing?

WAt 15 a0t clear is vhether, as the full soesibilities of tde
vocal tract are dlsclceed and msay further nrocesses are fsclated,
the mumber of OF(2] required %o stats sil processes 1n lancuage will
resals wsefully finite, By way of providing for this evestuality
in advance, cae ought perdage to consider the possibility of
standcalng the requiremest that the rule-format abould itselfl soataln
Lthe explanation, Vithout this requiresent, the rules thesmselves
couwld e strigped of all "understood' detail, although (as vell de
suggested belov, Sections 3, 5) an lmportast distisction is regeired
in the way o vhich Aifferent rales are to be handled is this reapect,
a8 wvall a8 an laporiant earichsent of the sstathecry of phonetice.

3. On She equality of jrocesses.

Coe of the moeat {sportest sasumptions made in OPE 13 that all
the rules yostulated are of equal status sad are sinilarly msotivated.
Frem this assumption haags the notiom, too, that the ptcnalogical
component of & gramsar constitutos a sesnliess wed of rules; and it
follows tiat lianuistic sigalificance in deniod to any level betwesn
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lexieal (phosclogical) sad phesetic {unloterpreted DF) repre-
sentaticae. The fundasestal assusption, hovever, {s sot

unchallengeadle, a5 I shall here attempt 0 shov,

3.4, In GFE, the interpretation of DFs consists of assimning as
integer 10 each plus sign, with the isplication tiat t2e values %0
be assigned are in act sutually isdependent from sepment to segment.
But there is some resson to believe that an important generalizatios
is nissed by this assumption; a geseralization captured by the
cisssical notion Jmsis of Artisuistion (hereafter, the Basis). In
explicating the role of the Basis ia phenclogy, ! have clalmed
(Dractesan 1973) that there are slesents in the laagusse specific
trast stance wvhich is facst guarantee or exclude vhole sets of
precesses, the Dasls thus constituting a kind of casunl principle.
In this sense, the notlon of tie Basis s grounded 1o & veary pegaral
prinalipie ia Sdology . vhichk asserts 1hat moter-systons may bSe
pre-primed for specific sstivities, an iaterpretetion viick allowe
for lnsate (f.e., universal) as vell an learsed (f.e., Ianguage~
specific) elements to obtaln Ia speech-prisisg.

Thas there prove to e glotal primisg slenests that are protably
&2 the re-organigaticn of the resthing
fact St the membars of the speeh-trass

tiere are also ific elenesnta,
ule of the tongee.” delpght of the laryax,
he velum, as vell as dependency elemants
suth a8 the freedom of the lips to eoarticulste vith a folloviae
vyovel, etc. That s simgle element of the Sasis may guarsstee both
positive and sepgative outputs (sponseriss as well as blocking

ses) say be driefly illustrated from the resarks of Delattre

m o French, an exanple of which 1is bMia “mode anteriewre’,

Delsttire's ‘scde antericure’ may be looked upen as the
articulatery luplesentation of a alsgle acoustical aim, the domisance
of "forwvard resoosnce’. 7o this end, the tract sttitude iscludes &
convexed, dovavard-polisting forvard«drava tonsue, vith domisated
{{.0., freely coarticulating) iip-rosnding. A nunter of fise phonetic
fagts follov from this glotal teague-lips stasce. There {zclude
diverve positive Motors (sponsored rvles) poverning the tree
dentality of dentala-<before froat vowels, the Lip of Lde tongfue
(o astually bedind the lover inelsors--the dorsal charseser of /r/.
and {20 pronesess of vowels Lo sasalizatics, Nowewet, Lhe very sane
1008w stAnCe Also guarantess nesative fsstors (blocked rules) ssch
a8 tiat dental clestrusntia zever jalatalise {n French, even ia the
=0t casual speech.

%0 far ss Inglish 18 coacersed, the Basis probtably applles for
the rule series at least ineluding sad Tollovisg palatalizstion--as
gonfirned Ly the produstivity of the Iatter ix external aandhl,
and conversely, the rules preceding this series must be represented
st scue higher level iz the contrel syitem, ar alsply as nos-real-
tise rules.
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beyood (f.e., later than) those in SPE, processes sxpliceating the
facts of fast (or, cesual) spesch. Dueh & development involves
conalderation of hov the Basis {3 i{tself adjusted %0 spocecr variows
degrees of caaualoess, 80 that rules are phased in or
vith natural bierarchies,

It is lagortest to sote, floally, that the sae of the term
‘Saarsatee' in connection with the operatiom of the
refined. VFor i1t is sot the osse that all that the sctivatioca of the
elenents of the Banis 1s quite automatic: the Basis cnly sakes the
operatica of the sppropriste processes saseful aad
they are 0 be alloved. This ia 1o fact caly to re-affirs
reasonable comstralsat Shat all 1 processes operate guite withis
the limite laposed by plyrslology.® Thus, 1t need not surprise us %o
find many quite idlosynoratic sxceptions to rules (vhether Yy virtue
of lexical, morphological or even wyntactic comstralote--ef. Iwicky
15725 ) for say given lasguage, sven wvhere Lthese rules seem 1o coscers
very fice phooetics.

b Deeologr as A Dot-scolliscus RACuchEre.

Tia Nypothesis that the phonological component s io fecst &
tvo-level one By in turn be tested agalast derived Rypotheses. This
assay s aade partially Selow, vith the aild of thres such Rypotheses.

8.1, The first derived hypothesis night 3o that t2e ‘output' rules
truly constitute a real-tise compoaent of the phomclogy, in fact an
integral part of the perforsance compossatl--although of course
'performance componest’ ls sot o be hought of solely is Serms of
sechanical organs, but rather includes also some of the "wetrean'
spparatus of the neurcphyniclogiesal comtrol system.

The real-tise requiresent, though {ll-usderstocd in fine, may
Se grossly correlsted wish (1) brain symapee<tinmes, (2) tmpulse-
velocities in cranial serves, ()] suscle-contracticn times, snd
(k) speechiract Inertlial ccastants, As estisate such as that of
Neich (1968) may yrove %0 be over-sangsine, failizg as it does to
take account of factors (3) and (§) above. but notice that this fallure
affects the total number of possidle processes per second (and thus
his flgure of 200 processes per syllable) caly by cuttiss beck some-
what the suaber of susele-contraction type of protesses, not the
nusber of braln jrocesses.

In the ond, It resalns unnecessary 10 assume (gace Vickelgres
1969) that soae 10M* lanpaage-specific cutpat segments are "stored’
AR context-aennitive waitse) there does aeem 10 be tise for these
L0 Lo generated Ly ruies that are Mully supported ty the Baais.

i
§



rmu provided by the treatment = Kiparsky (1571) snd XKoutsoudas
1971) of éata Trom certain Ovisse Uersan dinlects first asalysed
in Kiparaky (1968).

Is Yrlef, Xiparsky describes ihe relation between cerisin forms
in she [conservative) Scharfausen and (insovative) Tessvill dialects
asx fllustrating s putative wniversal of lisguistic change, viz., that
the lnmowvating dialect minimizes "Sleeding' Sy adopting 'counter-
bleeding', here for the pair of rules (here riven in the "conservative'
bleeding order)

1. Uslact, for PMiural
2. Lovering of mid-bagk vovel before a Caronal

Boting that Unlaut {5 for Oerman senerally aa "woer' rule, (t
iz cloar Shat Kiparsky's putative universal of change presents =»
vith & counter<case L0 the derived hypethesis atove, vixz,, that "upper’
rules ssould pever follow ‘lower' cnes.

It sust thus e of {ntervet Lo comaider any re-azalysis that
avolids tuis concluslon, especially 1f the saalysis showe other
intrinsionlly interestisg features. A candidate re-amalysis is thus
thatl of Eoutsoudas, vho holds that {0 fact the extrinsic orderisg
Lllustrated (o Kiparsky's ssalysis of the cosservative dialect is
unnecessary ¥ The proffered altersative analysis assumes that for
both dialects almultancous ordering is possible, vith the addition of
» contoxt-free condition {(for the conservativw 2ialect) that freet
rousled vovels cansot resain lov.?

lov from the joint of viev of the metathcoretical constiralst
propoaed on the ordering of "wpper' and "lover' rales, this analrais
1s still sot quite satisfaotory, In that one esach of such rales
are tald to operate almultanccualy--vhile Umlaut (s certainly an
‘upper' rule. ald-back-vowel lovering certalaly seems s '"lowver' coe.
There seom: no way oot of the dilemma at Lthe ndesstl save L0 sUppose
that, slnce DOLA rules casnot te conaidered ‘lover', perhaps they are
tobh ‘upper®; sad (¢ resalus wclear vhethor the asalysis or the
principle i3 vhat 1 at fault., Certalnly. Xirarskr hinself gives
reascss Tor tespering the adsclutenssa of his peisciple of Hieediag-
preference: In particular, he cltes the seed to balance armizat it
factors wath as the possibly oprosiog priscinie of phorotactic naturale
esE.



|
{ g

This case lllustretes well the probliem of
i scimmtific analysis,. Wheress ethologiets
established putative "sotiwation' for certals
nature (e.g., the coloraticn of butterrly visgs,
'dance' of the triple-apized stickle-back), we
that will emalle ws 10 extend the prisciple to )
hasard, Os the oze band, the causal prineiple
neels & geauline example of & sudatantive asalogy (in the
Hesae 1966); 1t suggests exactly vhat mechasiss is at play
experisestally verifisble situation. On the other, the jrinciple
of "purpose’ 1s langusge-chasge lacks this kind of verifiadbility asd
isvolves the delicate veighing of comtradictory forces.iD

.5, A third derived Mypothesis for a tvo-level theory of phonclogy
coacerns the tiecry of learning| there ought Lo be correlates st tie
level of neurclogical sechasisss, 1o the distisction betvees "lower'
azd "upper' rule sod the way In wvhich they are respectively "scquired’
by she child.

Ascording to Plage: (1526, asd passin), the ohild develoge Yy
the tvo complesentary processes of assisilatice and accommodation:
nev data are first assizilsted to existing sohemata, Dut these same
schemata are later accomscdated wnder the pressure of fresh data.

In applyisg such notions to the data for the acquisition of phomelogy,
one meat Tirst enguire, bow the vary first schesata themselves are
acquired by the groving ehild,

The stroagest Xypothesis concerning the earliest schemata ia
that these are is fect lzsate, & hypothesis firet proposed for
phosology by Osempe (1969). Os that tasis (compare the detate in
Drachuan 197T2a) scam further ssoumptions one might sake are: (1) that
the ahild trings as ‘given' a vhole traln of 'live' processes—
corresponding to the satural jredispositions of the husan vocal
tract, (2) that these processes in effect "funmel’ the diversity of
lapete 1ato A sarrov range of posalible outputs, jerbaze 3y lateral
soter fahitdtion (Cf, Mkefy 1967, on semsory lshiditica), (3) that
for a given formative, only the 'fisal' ocutcome of the process-trals
1s & sultable fzputl to the cranial-aerve commaad-aystism for moving
the sembers of the vocal tract, and (&) that each 1sdividusl process
"hunts' across & given formative before giving plece to the folloving
process.

Thaa, Tor the sqquisition model, the incoming data certalaly
be seet as assisilating o existing schemata (bere, innste), as 1s
clear from the poverty-stricken cutput of the child for the earliest
language stages. Asd it (s equally clear that the fanate schesats
are themselves aloviy accommodated %0 the presaure of the dats.

The child sakes stroag and orestive efforss (Cf. Drechass 1971, 1972v)
1o undo the lomcaysy created by the isevitable operstion of the
funneling processes, and mateh hls output Lo the {aput. later, the
relaticas he dlscovers between stylistic variants (eascal, super-
correst, ete.), snd in paradigs altersations, etc., are slowly
subsuned under ever nore atetrset representations, vith correspoadingly
longer osets of rules for the derlvatica of cosplesentary cutpets.
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There are thus st lesst three kinds of learsing (acccemodation)
to be sccounted for, vis,, (1) that trest-command Lumproves, so that
the funnelling effects of satural {ishibitioz?) processes is slowviy
cvercone (de-inhibition?), (2) that jrocesses, oF eves tralns of
processes, say be tagped vith information pertalning to merpholory
or syntax--a tagaiag that may also apply to Individual lexical fte=s
viz-a-viz zrocesses, and (3) that representations may become more
abatract, 20 tiat processes Rust apparestily be added Lo tralns:
depesding cn the degree of alatragticn of the re-sodelled representatios,
these nay be ‘lover’ processes, re-activatod--as {8 the case of the
very eariy limited abstractization of surface jhopetics {of. Stampe
1560) , or they way te "upper’ processes, Lf the ehlld {ndeed takes
sdvastage of every repularity 1s the data %0 "solve' parsdige
altersations sech as Uslaut pluralizatios.

Witakar (19T1a) First sugpested s possidle connecticn Detveen
the learnling aldlities of the child, and the dlotizeticn sade Yy
viophrsiolst Jakobeon (19G9) Setwwen specific and mon-specific
seuroral ccanectlons in the Yrala. O= the baszls of retearch performed
largely on fish and saphibien eyes, Jakobeon suppoaed the ‘virisg'
of the traln W proceed in tve major stapges. For lnnate belavies
(that a0t requiring eovironmeotsal triggering’) the tasie viring
coatalsa lowvariant connectioss., Myt for learsed behavior (that
requiring esvircnnestal trigserisg), M postulated the mediation of
coanections Betwveen uncosstirained (nom-specific) neuross, {.e.,
neurons regulrisg fascticaal walidification.

iz torma of the assumptlicn ccacerning 'lover' yrocesses, ve
RiZAt assume tBAt the fuandaowntal train of these progesses is lald
dovn 12 terma of spesific {{awariant) seurcaal conmecticas, to be
trignered (rerbags by a tormoue) At some lstersaliy-predetermined
point in time. Yor tie learsed (or, “wpoer') processes, Whitaker
has . reasosally, isplieated the moa-specific (scoonstrsined) newrcos;
Lhese, Be SAys, Are sotivated st about 1 year, and constitute “ihe
basis for native language habiss",

Tve protlems lamedistely arise. First, 1t sust de explalned
how, 47 ianate processes depetd upen lavariant coonections. they
cah Le sugpressed or aven nodified at all., The solution %o thls
agparent paradox lies la vieviag processes as & function nct of
individual coanections Wt ratier of networks of sucsh coanections.
Netvork-internal excitasility s vhat s indeed modifindble: It 2y
te m0dified dlrectly, By tie isterventica of selective-astion
porsones on particular neurons; of indirectly, throush chanses Lnduced
at syzapsed of neuron connecticas (Jakoteon 1567).

™he second probles in, viiy, L they are mediated by son-specific
or sodifiatle seurcas, 40 ‘upper’ processes cease %o te modifiable
a4 5000 & they are learned?! Iz the end, Lthe Muneticsal asalory vith
the eyes of fisk asd sephibia may prove to Se unprodustive-~for it
15 alnost the case that we should prefer 10 bave the system develop
is the oppeaite direction, vith the modiCiable newrons correspoading
1o the sodifiable procesass and the samodifiable caen corresponding
to the otligatery (‘upper') rules.



5. Unisterpreted asd isterpreted jrises.

If we sasert that jrises ought perbaps 10 partake in the
syatem a8 uninterpreted elements, ve restore the full pover
avallsble 1o aysten-esphasizing saalyses. This seemn
the strength and the weakness in the asalysis iz GPE, vhere
ave thelr (ll-defined classificatory function vithiz the
iogloal component, but are gives their welli-dafised phonetic
(fnterpretive) fumetios at the isterface with the performasce
composent, This paper has attespted to sodify this positica to the
extent of asserting that the interpretatics sust in fact come earlier,
since some rules (those co-opted, by the Dasis of Articulation)
clearly operate 1o real time, sad thus cosstitute » part of the
real«tise or perforsasce »

Oz the coe tand, scae cases of the UL use of devices such as
racketing vill automatioally be avoided. For exmmple, the sisgle
(treckesed) rule for vowel Tensisgll is in the presest framevork
clearly two separate rules. The rirst 1o "upper' asd applies to
lax vowels preceding vowels, s in "variouws: wvariety'--vhere tie rule
£s obvicusly osdered before the Yowel Zhift, Bat the second,
spplying Lo Lax vovels vord-finally, & in "hisdu', is clearly
"lower'«-as vitoess the treatsent of French wvords with fiaal Lax
vovels, ¢.2.., Englishized ‘coupé’.

On the other hand, reles wdarstood as "woer' Lo the praent
framevork are still valnerable 10 suek 'over-kill' devices as the
d’u-coamtigo—!or exazple, as spplied in t3e rules for the Vowel
Eaife in SPE.

One solutios t0 the probles of the over-pover in the formal
analysis might at first alght be %o ixpose the interpretation require-
pent oo all the rules [and rule schesata), for the vhole phomelogical
gonposent honogenecusly. Put this carries wits it the guite
wivarranted lsplicetica that the "upper' rales are in fact all
jroperly motivated (5 & syschronic phonology. This s & propoaitica
difficalt %0 roccocile vitk vhatl has deez Reld concernlisg Lhe
function of the Basis; for It isplies that, as changes in the Masis
are Listorically 10 be assccisted vith (even scoetises te De Reld
resposaible for) sousd changes, the synohronis phonclogy sust necessarily
reoapitulate all such chasges in the Basis Lo sasure that Lhe rules
operate in plausible faahion, In the extreme case, each rule aight
require {ts own individual stetenent concerning the Basis, a state-
st to be sodified for the folloving rule, ete.

in the end, since this Jlast oan Bardly be a plauaidble syachronic
soluticn, ve are again left vith unisterpreted prines o0 Tar as the
‘upper' rules are coscerned; asd conatraists op the abuse of the
excessive pover of rule sclesata thus unavoldably re<introduced must
be soaght elsevbere--parbaps paycholinguistic experisentsa oo young
ehlldren might elucidate vileh schesats are ressonadly operative
during soquinition, sa migdt also childhood aphasia and peychoais
stullies.

On the other hasd , t2e rule-schemata for at least tie "lowver'
rales can be radleally sisplified vithout loss of plasusidility. If
the explanations are relegated 10 the netatheory, s suggested above

¥
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(section 2), the sppliostion or nom-applicatica of vhole constella~
ticas of rules oan be predicted from consideration of the Jasis
for the lanszusde comcersed, ar placsible or Implausidle: It will
remaln to state vhether or not the language 1a Mot allows these
rules %o operate universally or vhether ldicsyscratic constirainsts
are 10 obtaln,

6. Summary sad Conciypiens.

1. Taree vievs of sefentific thecry are outlined, from the
point of viev of the way ia vhich they handle the lnterpretation
of prises; strosg emplriciam, 1iteralized erpiriciss or reducticalas,
and the use of formal aystems of uninterpreted prises.

2. Toe third of these {s Lllustrated with a partioularly well-
devolored exanple, that of S5PE, It mooe of the assumptions
sonstituting part of the postulates accompanying these yrimes are
cunnived, on the zrounds that such teating is netedsary If the
prives themselves are to e walidated.

3. Especlally challenged is the sssusptlicn that the pheaclogical
conponest of a grazmar 18 & seanless veb of equally well motimmted
rules, aad  that these may be followed Ly the Interpretation as
part of the description of Merformance. It I3 sugrested instead that
the resli-time Interpretation of DFs sust obtaln st latest Sefore the
ood of the SP) aystea, axd {n particular from the polnt at vhich the
Sasls of Articalatioo guarantess the love-level outpeta sasctioned
in the lasguapge concerned.

&, eree subaidinry hypotheses dorived from the assumgtion of
A two-zart shosclopy are then sxamired: (1) the time-requiremest,
vhich sakes quite fessible a real-tize phozology. at least for tie
‘lover' ruies. (&) the leplleaticas for phonological chanre, ane of
vhich is the constralst that losowetics oust never to re-arder an
‘upper® rule %o follow & 'lower' cae, and (3) s tions from
peurclogy, vhich pernaga support the covmitive (Piagetian) model
for she acgulsitica of such a puaaclogr -

S, FPisally, sioce it seems unroascasble 10 require interpret-
sUllity over the viole rule-aystem, the problem s consldered, hov
Lo constrals the over-powerfel dovices appareatly allowable vithix
the formal (i.s., sinterseeted) part of the phonology. [t will
hopefully prove possible to spply paycholinpulsiie tests %o deternine
the resscoablemsss of particular putative rule-achomata,
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Foctootes

1. This pager will sppear in the Proceedings, VI! Lisguistisches
Kolloquivm (¥ijmegen) 1972.

2. Except vhere othervise indicated, the framevork of the
argumest of Section 1 is essentially a parapirase of Hempel (1953).

3. The temporal asymsetry betwees explasation and predictiocs
dlscuseed in Soheffler (1957) suggests that explasation is the sore
slgnificant. But Scheffler's argumest (s really that seither prediction
sor explanation plays a central role in sclence.

A. Note that the imterpretatics will still unsvoidably contais
Alsposition terms. This caveat, 80 far as phonology is concerned,
corresponds Lo the nction sShat rules descride not isevitabilities
Wt predisposisicas w0 jrocesses--4 notics 0 be considered (n
Bectlion 3.2. OF such predispositions, the notics 'degree of protenility
of behavior' must correlate with vhat 1s wnderstood of hierarchies
of eovirommeot (Cf. Twicky 197T2b).

9. Shaping refers %o the comcave/conver/rlat displecenent of
the tongee: attitude, to its vertical sad/or horizostal displacemsnt.

6. A clalm difffcult to ssbetantisate in that it is not clear
hov 10 define fastest, or moat casunl, speech (Svicky 1972a); defined
in terms of the speaker's intentica Lo cosmunicate (Cr. Dressler
A9T2), even biwrted speech must be Locluded, And even blurted speech
is, in appropriate circumstances, oompredensidle to an isvelved
hearer.

On the otler band, experiseats ia Koahewnikov and Chistovich
(1965) suggest shat the Segradation of fast speech forms ls oot the
resclt slaply of moving the articulators sore quickly: rather, it
Seexs that normal speech targets are not reached, since the articulators
sctually move nore slovily. But this 18 %0 say t2at there are in fact
(separate) istended targets iate o casusl speech. This is
A conclualon supported by the (mentalistic degree of stress)
sonstraint oo vovel-reductilon for forms like deportaticn and relga-
ation, as agalnst the corresponding forms like demonstratios,
devastation (GFE); and the {(even nearer %o the owtput] constraints
oo co-arsiculation, say, for Susaies (Dbman 1066).

T- Cf., from sphasia studlies, Waitaker's (19T10) ‘cestral' ws.
‘periheral’ rules. Alsc Cf. Jtaspe’s parallel distinetics '"dest’
va. "live' (Semisar, Wiater 1972 at Ohio Otate University) rules.

8. Xeutsoudas is concerned vith the general problem of extrinsic
ordering ia lisguistic analysis. The evidence from child-development
has beon tentatively remaried upos (Drachsan 19T2a) triefly, it seesms
that phescnens ressmbling extriosic (i.e., noa-feeding) ordering of
progesses may arise as artifacts of the language acquisition process.

Sote also that one osae not discussed ia Koutscudas, that of
optional sutual bleeding, creates a 3 al prodlem. Io the pair
of wtterances (e.5.) (fe nin) ~ [fer o 'for Aia', r-loas aad
heloes are sutually bleedizg. Met it is prodedly the case that, evea
in R.P., the first versios {3 sore formal than the secoad: thas we
=eAt mark the orders for style, since the more casual form {s nor
derived, a5 I» normally the case, from the more formal cae,
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7. mmmumwmz
ccaaiste, In tals Mmu reacval of the cosatraint

beight for fromt vouels,

10. A parallel collisice o urunwmuum
asquisitica. On the one hand, tlo ohild's motivetion can reascsably
hwuhuWamWa-u’uum on
the other, the prisciple '4o0 wvhat 1s caslest' domizates at least
the early stages, ﬂ\hr«ﬂmwmmw
forsative-shapes. When, later, the two principles collide, the
former 1a (et least sporadically) the stronger, ss vitsess the
variows stretegles Includisng (e.g.) the “"wse' of leng-distance
asaiztisntion processss (Drachmas 19T2%).

11, MeCawley (1972) first pointed to the illegitisate use of
trecketing in this case, on the grounds that 1t laplied sn ordering
coostralint on one part of & rule, vhich in fact applied only o the
Aher part.

12, Mg re~interpretations have beeni attempted, as & resals
of videspreas dissmstisfactica with the use of the alpta-comvention
1o this case. The latest of these 18 perhaps Stampe's (1972).
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Baby Talk in Greek?
Gaterell Drackman

1. iatrofwsiies.

Baby talk msay be trosdly deficed as that form of speech,
oulture for culture, coasidered ajpropriate {2 talking to very
yousg children. Byt adult fntuitions as %o vhat is %0 count as
"spprogriste’ seem to wary over a very vide spectrum of jossibilities,
some extreme varieties of whilch I nov coasider usder appropriate
BOtlos.

1.1. "rr:u childres as If they were adults learming a secosd
issgunge .

An example of tals attitude (s the sloved asd over-careful
preauncistion seen in Hidetas "Mother language' (Voegelin, 1954).
Toe dMothing of fast and even zorsal-sjeed speech processes In
sach & case s of cowree important evidence coocernisng the
accensibllicy, L.e0., the payohologlioal reality of those mm.’

3.2, “Speax as thouah you wvere aleo a ohild."

Ao exsmination of this extreme iaterpretation i{s suggestive
12 mnotier wvay: Kelkar's (196A) "geserstive protocol' for Marsthi
bady talk shows us the operatico of a codified set of adult
intuitions soncerning child-laaguage processes of sisplification
(see Section 2.3 below).

1.). Formally, ! include the jossidility converse to the atove,
vie., "Speak as \hoqp the child vere in fact & perfectly
compredendisg aduit,.” Uo far as coatent and complexity of
sentesces 1s concerned, this ia of course impractical: and thowsh
many parents (and even perbaps cultures) consclicusly avold the
e of sarkedly ‘chilé-iike' forms of speech, st least s far

A8 YOralulary itess and ayntax are concerned, 1t {s also probably
Lthe case thatl svery lasguage poseesses one or other linguistio
sechasiss corresponding %o the special relaticn betveen protector/
nurturer aad protected/murturent .

1.0h, For Oreek, as perbaps for scat lasguages, (Cf. Comanche,
in Casagrasde 1988; Aradic azd Spasish, in Yersuson, 1996, 1964;
Gillysk, in Austerliss 1550}, n fourth, and mixed situatice in
fact odtalina--namely the use of (1) supreasesmentals, f.e..
special latenaticns, ete., (2) carreasive suffizes (1.5 Selow),
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wsd (3) n special set of lexical itens. These last =ay be
wtilized elther as cae-vord septesmces (the ¢hild's only
ecaulhu“ for the earlilest M!. or eabedded Lo santescen
of the type "Do you want some water?™, or "Let's go for a i

i

(the parent’s code-svitehing eoau-uulou"
I oonfine nyself here to the lexieal 1tems themselves

vhose Semaatlic content guite narrcovly over the ter=s

for kin, parts of the body”. food, clothing, etc., moat orwainlly

Including hypocoristios (cmntw forms of Tirst nases (I.q.

selow) ), and viose sources may be taxomomised (1.4 belew). Hovever,

for exegetical purposss, ! ashall distissuish Setween pocoristics

(hereafter, hypo-formm) aod the rest (bereafter, WM-formal.

[. Eleseatis of Orech Baly«Talk
(n) OSupresesmentals
(%) Ryposoristic waffives.

L. ~Ak1, makes pon-Pussa Nouss - Jeuter Dimtnutive/Affective.
L o kbatas 1 4 koetdkis 1 1 o akilcos 1 to akilixil.

2., ~Glu; sakes Aunizate Sogus < Feminise Affective.
C o Rbatas : | Roat@la ¢ : | daa : | asfila.)

3. <linn; sakes Anlsate Peminloe Youns « Affective.
t1 wifnl | | cieniconl,

(e) Gemantic contest of Greck Saly~Talk [sporadic ococowrrences
tracketed).

1. Kinr ,nv. dnddy . sreaany, ‘abty, baptizer (krother,
slater).

<. Iody: wesst/test. »ex orman, lackside,

3. Dbody~functicas: urinate, defocale, sleep, valk, kiss,
eat, bite, dust, Bis, plek wp (sis, Mall, owrress,
cut, bathal.

a, Food! food, bresd, wster, sweet thizr, nor, Deal.

Y. Clothes: dresn, skoes.

. Asisals; horse, dor. eat, dan, bird (sheep, cov).

'- wm‘m: sot, all ~one (‘lm’.

8. tssesy hyposoristice (1.e.. shortened, sad/ar sufrized.)

J. Misc.: car, \irals, pechea-too (tay. doll, flre.
orey. "we).

) Yanootey of miy-Tulk sourees.

1. Porra related %0 and deriwabie from & gorresconding
{ruller) sduit Torm: gl « papit®is "shoes',
hokb ¢ avyl "eprty kokS « yilikd "sveet'.

2. Adult forma "tranefurred' (2 sesming (locluling taboos
replocesents’ pulfnl "renals sex crona’ (= ‘"little Bird').
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3. Forms appereatily cacsmatopoestic, usually reduplicating
norphemesi yiveyly ‘bovevor'| tOL0-0000 "tveet-tweet'.
A, Yorsas Mzu so-called "ioternational' W.-vords,
nqumm aylladles: sasd "messy';
badda *

5. mtnlun‘oﬂnﬁwanuu:
l“l ‘sleep', bwa "drink'; pépa "bread’.

6. Other forms of wknown source: 2%{sa 'wrinate';
a*1s 'bor' | mékjs 'kiss',

It is vith the phonclogical analysis of the vhole set of

itens that this paper i» malnly congerned., Using Greek data,' 1
shall attempt s & priocipled way to disentazgle three elemants
favolved in the transaission of daby-talk vords from generstios to
geseration: sasely (1) "blurred childhood memory'--that is, {ntuiticas
about ehlld langeaze somebov parviving In the adult; (2) ‘Sudstrete’
pressure, i.e., the izfluscce of the adult's language; and, (3)
Otereotyyed and culture-given adult noticas stout children's lasguare
ﬂwl“t“a

8. Thesclogiosi-Dirats lo B¢ forms.
2.3. Nurred childhood asscry.

2.3.3, MNtative salversals of -shapes.

In "Viy seowa and papal”, Jakobson (1960) outlined scme
typological predictions cooceraing the stape of baby-talk wosrds.
Let me survey the Greek forsa from his oriteria, wvhich constitute
my five "univerzals of baby-talk'. For each wniversal, I give
{oaly) the exceptions cccurring in Oreek.

I1. {(a) CV syliadles predoalsate~
but Standard (0%.) Oreek also tas: = "ent'; mam "bread':
fta "walx': Spa "plck uwp'i babis "daddy'. Cypriot has:
fya "granny’ . uv-d "pain'; dy's "carress'.

(b) Clusters sbeent -~
but O, Greek alsc has: strita "walk', pelpsfl "eat'.
plits.plfis® "Jatie’'. Crprict tas: -uv.‘ 'eranny'; bhria
"water'.

{g] ALl CVLY are sscuences of idestical syliatles~~
but 0%, Oreek also has: bEbis/bita "Saby': nizl ‘sleep’;
t%{za "wrinate'. Arta has: vave ‘grancy’.

(d) Labial asd demtal stops and nasals dominate~-
Wt I3, Greek also has:
{1} xakd "dofecstion', koké 'sveet thing". hakd "hen
eackiing’, alcis "xiss"; au‘k}t ‘slesp'.
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(2) t%Msa "urinate’. L2107 "neat'; 4%z "Rot';

(3) wavik "hurt'; ylveyky 'gog'
and Cypriot also has: eil-fa ‘twmy’; pis-&
‘urise’; pfoi-pLv1 "Seta’| t4Tu ‘sit'; kfxt 'emt';
Gy earrens’; ax £ "dirty"; Gfa 'food'.

(e} Vowels assimilate 10 precedisg consomasts (Ladial/Velsr
cousonants Sate hash vowels, Dental /Palatal comsonasts
take fromt vowels -

Wt 01, Oreek also has:

Sbiz "taty';: penf "breast';: nonfe "bteptizer') pipd

"dresa’; (belté "steep': aad &fa 'pesk-a-tco’,

Crprict ajso has: thow "aig"; wel 'peek-a-doo*y Afxd
‘eut', pleflepfel "bath®, us: {'borse’.

2.1.3. Explasatory-iheory--from yariants.

Bov Lt alght De lasisted thatl Jakcbsca vas coscarsed vith
statistical dominance rather thas absolute universality. Otfll, the
falr oumbder of excepticas 1o his dicta vhich the &ata presents were
poThaps tester sxpiained than Slsnissed s » statistioal minoricy.

An attempt at an sxplanatics might well begin with the
exaninstion of the forma for vhich tiere are varissts vithis eves
single ldiclects, snd in particular those variants which are
Apparestly related by something I vill eall ‘dagree of complexisy’.
117 gives these latter forma, viere "degree of complexity' (s
assumed Lo corresjond to the notlon that coe (oo the right) say be
derived from the other [om the left).

I11. "Derived' warissts,

(e} papltle <«  papd *shoes’
vyilixé - kb "svent'
avyd «  kekd ‘one'

(3) wsrita - tite - fta ‘wals'
dedéol - &l - dn "sorse'
phpala » plga -~ e "all gone*
nankk | s - akai ‘aleep'
skija . m hiss'

(o) dasd 1+ & "hic’
vavi 1. L "7aix’
yav-yfiy 1 = ey *doe'

Under a, '"stoes'stovs ayllable loss, vhile ‘sveet® and ‘e’
show cluster redutiion and consenant harsony and reduplicetion
n:pu:lr&y. Usder b, & stondy attiritice of unstressed oyllables
10 seen.® The forss wader ¢ aight (thoush ! doubt (L) Bave to &
vith repliiostion of s= original monoayllable (Cf. data Ln Pousser
{1597) for French] rather than an origioal disylladle, liay "tow-wou'



fisally, may e & separste etymon from yiveydr,
2.3.3. Extensics %o all M-forms,

sotion o M-forma ia geseral
forms of unknowvn origin sad aski

?
5..

IV shows the tyyes of filter process iavolwved)

IV, 1. Lowses of watreased ayllakles.

2. Cosaonant degradaticn--a maiter of stresgth and place:
s "strong' consceant s preferred, lab/Dent artieulstions
are preferred.

3. Yowal strengih! sonorance and color are preferred.

. Cilwsters: t3a stronger of two conscoant types is
preferred, the weaker being sssimilated or elinisated.”?

5. Trans-ayllabic sssiailatices (fnertial or saticipatory),
give vovel or coasocnant harsosy.

In V belov I glve, a8 Dtage 1 (reading from the left of the chart)
the results of the operation of the full traln of Tilter processes,
descriding In the second column the surface shapes alloved. In the
folloving stages (reading dowm the chart), ! describe the succesaive
lisitations and locking of processes, agals (n terms of the outputs
they parmit. Thus 1 have distributed tie Greek M-Torms as though
thay vere tie ouilputs for A falrly sasall nusder of setcessive
stages (rowghly as is I-IV) ia the maturaticn of the ohild's systematic
pronuncistion ability. It will be moticed thet the wnusual guestican
Isplicit here i1s: "At vhat (mo% to be equated with age) oan
A glvez form be proscunced, account of its Lotal make wp,
rather thas dealing with segnents Individually?™ . It is I thisk »
geestion relevast for lasguage-development stages (as here) vhen
distant-assiniiation processes are still ocemon, and oftes Sleed
regalar substitution processes, as I shall fllustrate (2.1.5. below).
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V. R-forss ss supposed outputs of "procese-Cllters'.

[Sase [ Develommesty 1 Jihesle

2 L+ 4 ‘Cx'fx’ re, ‘0 A, ta, “‘I “o [-13
C* Gtep, B. nand, papd, popd, pdps
Ve [al, or allophonic %0 dodd, 4%1aaf, niaf, asad
Lab. or Dent. ““-
veiv), cvin), cvewe an, Bas, ham
11 ¥y may break harmony. ek, ek, kokd, pipf, beté-
e, “o M. *ﬂ‘ “0
Tinal o/s. 10 babds, pepls, mceds, Mdis~
'i bfta, 4%z, yayk, fta, Spa.
Mn;u ia ;i ;tueu fa, varvravh, t%0a, ylvevde
111 Cp may bLreak tarmcay palfixi, phoals, =dxia.
sizmple trisyllabice Sedfind, nasfikls,
1 Sooe initial glusters bide-biGe, pilt=-plfer,
w palepafl, strdta

.4, Mpplicstion %0 Nyposoristics.

The seai-abstract sppearance cof this analysis of Ht-forms seems
falrly Justified vhen wve turn %0 the shabhes of lypo-forms, vhich
are found 10 Correspond Lo An spalogows sequence of developmental
stages (VI below),

Pyt instead of the assgre pemter of M-varisnts, ve nov face
A& remarksble abundance of hypo-wvarissta, This {s partly duc to
the fact that the full forss of Greek naes Are nostly rolysylisbie
Ca sanple of 2cme 70 names I used, ooe tesih = disyllahic, cae fiIfh
tricayllabie, leaving seventy-percent tetraayliabiel, o0 that she

pore "stages’ are ifmvolved for esch same, Sut Lt s alsc dus %2
mru free nnn-uuﬁo 11 gach shift of course affecting the
vuloerabliliisy of particular syllabhles and sepmenis to decradation
and loss.

For present parposes, compars aimply Mo, Ae-ifmce va. aftsos,

for timftrios; Ho. 30 p‘r‘o ws. fénl Cor perseffal. VY1 shows some
oluonﬂuu'cruma maple forms, stage Iy stase as before.
For typical decradation proteases conslder:

2. Por stopa from spiranta--Jo. ) - §ryon-<dfdos
3. Clusters=-io, i.-~ifspise, &60; 4. dinlsrice, nfs%os.
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ocewr! For the consozants, consider Bo. b S(aftrice. If stress
shift ocoours we ought to get Siais for an early stage! but at
A Stage the isitial delte Is veak, and sedial = is oot aghievadle
except after vowels, &, or snother nasal: both prodless are solved
by nasal Marmony, giving afsis.

¥i. lMypocoristic forms as supposed outputs of ‘jrocess-filters',

£

Biase 102 | Staes XY
tfsl  afes ri{ry, 4fs1 areb, friey, afrof et
m‘“o ““.

[afai |t6te §11, rort frése, frosind | efrostat
868ou, 16308, | y&cPis, yOyo  176ris forvoe
2500 v6ijos
uinis, thkis timca, nft%e u-smwu

aftils
tét1, oéno, tince sténis, dimoaténis
thnla mostéals
kikos, nino xSt ina, dfnos xfata, kandfs, | hostandfece
retandfs
thti, nita, dfta étu, panfyos pasatlitis
aliis, ghee. oies | |
pipine, pipd, pépl, | &8po, thapo thapina, t&spine
akpt, yépo péspina
niza, tina, ilaa, nt;u :Tur!-. riza, |katerisa
rnu.!n rinfila
néal foré, réal péria, parserbal
sitéa’ peradn'
vivi, thevf pardakis, parasiev?
palisa, sjovf shev! -

The dlstritetion of forea over the above stages supports the
notics that both - sad hypo-Shepes correspocd to (overlappisg) rasges
of stages In child laaguage scquisition rather thas %S0 the sisgle (and



If It vere the case that M-forms shoved caly the (nflsence
of ghild Llangeage processes, then they vould probadly Ye of the
same Jifficulty the vorld over, insofar as Lhelr shapes sveryvhere
seem 20 reflect vary sarly wooesses. They should shov very great
aimilarity of forn, and thas of degree of "diffiouity’.

In this light, conaider the bHt-forma for two
quite Aifferent from Athenlan««those of Cyprus and Arcarnania,

2.2.1, Cyoriot,

Go far as Oypriot Ls concerned (VII below) there seems 1o be
sore 4ifficulty t2an for 2t, Greek. The forwms clwster stroagly
over stages IT-III as agalsst J<II for Bt. Oreek (ef. V). This
shift is in part attiributalle to the trecd to closed sryllatles,
both fisal sad (by gemination) medially, and in pars 1o the
courTence of palatal conscnants., It thess three Tesatures are
in fect characteristions of the adult dialect of Cyprus and
distingaish It from Ot. Greek.

It thus appears Lhat ef the costent and shape of M-forms
sust be attriduted to the wmnce of the adult lanpoage subatratus.
This substrstus, T suptest, in fact controls vhat I will call the
"shreshald® of the filter-function wvhich I characterized (with
Koliar) as "blurred childhocd semory'. The thresdold warles from
dialect t0o dialect, e ! have abown for Greek, asd eves =ore
obviously froa lasguapge Lo lasguape [e.g. vhere Athenian Meforms
sveep the stages I-I1 and Cypriot the stages II-I1IT, the Cilyak
forms (Asaterliits 105%) see= %o cover stages IIX-IV.) This reflects
the fegt that sadult istuitlions of 'oﬂo of procunsistion’ are grounded
in the cceplexity of Lhe sulstiratum,



Yii. M-forss s supposed owtputs of ‘process-filters'.

Faaes | Seveloomesis . % —orarich
ﬂ (Cl'x’ .o‘.g
¢ O Stop, K. whan, san-faldna,
V= “’. or “w‘ to "“o m'.'
iab. or Dens.
?
= vo(v), cvim), cveve nu..:am-l. xok'6,
i, : — o oy 2
o vabh,
Final a/n. - ‘u-&c-o.
Gp't. h-u. =,

“. “ w ‘. ".
Spdrasts 1 all jositions. vay, yalla, put®.{a, pla-fa
III ll--tl. u-(. ax-,

€y =ay bdreak harmony. ﬂ.oi -.!. p&ﬂ-rfﬂ.
m & ala,
Slspie trisrllsdics m-b. -u-‘. mhxin,
Spoala, kol+fa.
v Soms Izitial clusters ,_m' steté, strfta,
=4 | - &

2.4.,2. AMsarnssian,

Tor sy second exaaple (see VIII Selow) I take the stressing
of st-forms. Is Greek, stress altersatices are common, the two
moet lsportant causes belng the trisyllabic rule and the stiress-
atsraction rule.

(1) Tri-syllabic rule’ sisply put, stress say sot (for mest
dlalects) 1le further Yock thas the tAlird syllable from the end
of the phonologieal vord., Thus Nom. Sg. "oane’ = faoes
tut Jom. Pi. (as {8 "I gave the nane') ta coflsata (and sot ta
Socaata) .

(2) Otrress-attraction: certaln suffixes such as Ceanltive aing.
<4 belave a2 stress-atirsctante--0 fadropos, tu anérdgu ("the
oen, of the nen').

A threefold situstion has evolved In this respect. AL the
one extreme, the adlective has everyvhare in Greek sdopted risctonic
stress, vhich may costradiet the stress-attrection rale.l3 At the
other extrese stands the verd, which for & fev dinlecta has adopted
risotealic stress. Isportaatly, Acarasanias 1s among these: ve
rfind for 5t. Oreek Erxose: erxfesste 'I's coming, ve're coming', <r.
Acarsaniss frxome: Erzomaste,



ricctonic stress for both the AdJective the werd, all the
layllabic M-forms (though sot tha hypo-forms) are stressed oo
the first syllsble. xtuuwwmh\urv'.nn
costalning & stem 0 be stressed (the rirst syllable), and a
suffix (the second syllable): and in fact they strosgly reseshle
dlayllabie isperatives (of, Cypriot ax+k: dx"a, ™, 3),

Btreas retraction (and stabilisation?) thus seems under ibe
{ioflvance of the dialect, Jsat a3 the overall "thresdold of
Qirficulty’ proved 1o be. It say be that M forms, as & sargisal
syaten vithin languape, are sspecinlly sensitive %0 the trend of
the adult lasguage. I such an isterpretation, they here constitute
ss "sdvance f-n' Sous sub-aystem showing stress lewvelisx by
retraction. )

Yi1l. Acarsanisn streta-snifs (relevant varisats only. for Athens).

“Gisss | Athens Aibens] Aears, |
w= efine Sedd | dbat
saddy zands S1a Kpa
graany rayk kokS | hbko
baty tésacdtis kokf | wbxo
alster sdelrf kaxd | kfixs
brother sdelrds rapk | 3pa
neat t¥in®g bebé | e

4.3, Afuit gonventioms.

Mot ealy "Wlurred chlldheod mesory® ant substrstam, dut alse
couvestiosal ived nock~ghild processes may influetce baby-talk.

The most isteresting case, 18 that of the Marsth! Basy Talk (o) '
already referred to above,

Sow it 4in perfectly reasceable 10 hold that most of the
‘sroceszen’ codified Ly Yelkar recemtle typlical sownd changes as
Seseribed in historical llssulsties, and (sore %0 the present yoist)
that they alsc resenble child languare procestes. There are
processes descritatle as conatralning the vovel-aystes;
pinglificnticn of comscanmt-types (s.gz., partial elimisstion of



the retroflex conscoants); cluster-reduction; and even s solitary
rule aselndlating & lateral %0 & later sasal 15 the sase wvord.
Bt there are aspects of MET that do not remind ome of child
Innguage st all., A fev exanples must suffice. First, there
some vierd hierarchiss, ».g., viile /k/ becomes more child-
{an /t/) wconditionally, /v/ tecomes & stop only
/1/; wecond, vovel-length (s leat unconditicnally
degree of Marathi Sabyishness; vhereas in sorsal acquisitios,
length-distinctions are sade quite cgl.r. *.8.y W 25 moaths for
one study of Borwvegisn (Vanvik 19T1)i6, exird, the rich wariety
of consomast and vowel Barmoay processes that sormally takes a
ohild ioto his fourth year and beyond, is here represented by a
sizgle process (the sasal-barsony I mentioned). Lastly, swrely
00 self-respecting child still sudetituting destals for
vosld hesitate to drop the cccasicaal usstressed vowel--yet no
sazgestion of syllable loss ccours in the Marathi descriptiocn.i”
1 scnclude thet, though perbape quite systematis ino its wwy,
MiT must Se oharscterized aa non-authemtic ehild lasguage at a
variety of apparently quite arbitreary points.

3. Cosslusions.
3.0, The "success' and dangers of baby-talk,

If ve look upoe Saly-talk as a kizd of Pidgis langge, ve
are tespted to ask two guestiona: hov "succesaful' is the particulsr
Tidgin, language by language ;. sad, conversely, hov far 1s the charge
Justified that the child's lasguage development may actually be
retarded by teachizg him the Pldgin la the first place?

For both questions, the sasver sust take socount of the type

only covers some Fifty tersa. It {3 not 4ifficult %o compare the
Aifficulty of bt-forms with the corresponding adult forms. Wy sisply

extending the grid of developmental stages alresdy discussed
{section 2.1.3 above), ve say aseiss the adult forms as follows:

Stage I #o fores.

tage 111 poesibly kej, pa) (ignoring the forms for granay,
baptizer, and peek-a-boo, which are idestical with
the WM-forms).

Stage I11: ponk, kbta, £111, afko, yhta, ffzo, vizl, pedf, xindne,

pising.

Stage IV: smorb, verS, tréyo, tréso, krfaa, stitos, peoni, xtipé,
yliké, skflo, svino, avyf, kikla, Rloye.

Utave Vi yaviizo, peynfil, patéras, fayitd, prévate. kiroras,
ratush, forfon, viifaros, mitéra.

Stage Vi: perfzeto, sanurfso, arto, papbt®ia, afelita, telfcae,
aftockiniteo.
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In that the buolk of the corrvaponding adult forms clearly
represent later stages in the ohild's articulstory saturity, the
Moforas say be sald %0 Be succesaful, mad this is rreswmably Sree
for the lexical part of baby-talk pemerally. It Is alse reasonabdle
%0 that ir2t burden ca pemory represected
&y

from 1te useful Nactica for very youme cidldren,
On the other Sand, more extrens versions of pidpinization. swch
ns

comtenporary) Indle lasguspe, Tor vhich bLe sust learn (e.p.) whieh
of kls isitial /b/%s corressond to /u/, s=d wvhich 1o /OB,

J.2. Tim survival of child-langaage jrocesses.

IFf 1t 18 gracted that the transsission of baly-talk depends
partly o& sdult istuitions goocerning chiid-laaguare processes, it
is tempting to seek otber kinds of evideoce for Lhis bLeyoad early
ehildhood, Ia ohildres, s fertile Fleld of izvestignsicn mirbt be
the question of lasgusre-regression, as found (n paychotlc recresaion
or (leos drsstically perhaps) in stuttering: compare resmrks on
payshoals mmosg the Pllage Indisss (s Heary asd Heary (1540), and
on specch dafects in Utinohfield and Toung (1538).

Thoogh the sethodological problems are formidable, It is also
vortivhile o try to teap sdult intuitions concernizg child processas
directly, % asking them to say vords "as [f you were talkine %o »
by, a8 in the (forthoomise) wark of Usteurup.

3.3, AMult resventinas.

The difficult probiem of distingzishing betveen chilld snd
adult processes is perbaps to be (lluminated by (e.r.) comparins
ehild abbrevistion in lgyocaristics (CF, Noffman 1069, Drackesan
forthconiza) vith those of adults Lo adveriisisg, laborstory Jarroa,
etc. The conventicas for drsnken speech, conventicsa for speakiszg
ilke & forelpgner or dialect apealer, ste,, vould aleo w0 doudt repay
study, s» vould those smplayed (s "instant Plégin'—Ll.e.. sakine
cossvll usderstcod 10 a sear-conollingual forel mer,
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Yootaotes

L. Tais paper 1s a alightly capanded veralos of that resd
AL the Christsas 1972 seeting of the Liasguistic Soclety of Americs
in Atlanta. It grev out of curreat research oo the
Creek as a native lasguage, vork vhich was partly supported
Orasts-in-Ald (sumsers of 1571 aad 1972) and %y
Research Quarter for Autuss 1072 Yy the College of Nusanities, The
Ohio State University.

2. Cautico i» required, for 1t is alsc true of "Mother
lazguage’ that (e.g.) stress distincticos are often viped owt, asd
that occcasional loss of sequences, possible loss of fortis-leais
contrast, ete., oocwr.

3. Yor Greek, the caly symtectically interesting facts are
the existence of (1) an cccasiomal adult verd, e.g., kakarfeo "to
dle' (from xaid, "defecate'?), and (2) rare cases of stress
retraction to distisguish the isgerative, as Im Cypriot ax-£ 'dirty’
ve. Bx‘a "throw 16 away!® (cf. 2.2.2. below), Compare the possidility
of iofisction in Commnche (Casagrande 1908)--bwt this is for use with
older ehildren,

b, Additions arise sporadically within iadivideal families,
either from t3e ohild's assigesent of an (apparently) arbitrary
phonetic ahape t0 denote some more or less troad semantic fleld,
or by sdoption of & child degradation of an adultl form.

2. The sizes of the sub-olasses varies froa language Lo language.
That for body-parts, for instance, contalns J {tems for Greek tut
13 for Cilysk--perhaps refliecting wvarylisg rasges of taboo.

6. The question of socidental resesilssce 18 & serfous coe
for t~Torms. #ot only 1Is the aumber of possible shapes most
constralned, as vill be soes [recticas 2.1.2-3 Selow), but the reange
of léeas 10 de cugressed 15 extremely ssall. As & result, the
jossivility of ohance sdape-reseablances for the sase seanins s
corresyondisgly high, For ezample:

(L) Greek-Comanche: Greek ninf: Comanche ninf ‘bdady’;
Ok, kokfS! Com. kok87 ‘sveet thing'; Gx. (Cyprict)
ax-f: Com. Tax '@irty'; Gk, 4%14% ¢ Com. clef
‘preast’. (CF. Casagracds 1988).

(£1) Oreen-Gilysk: Gk, ninf: Gil. nene “bedy’: Gik.
t3%0nn: G11, slss "wurioate’; Ok. Spa: 041, (blupa
‘carry'. (Of. Musteriits 19%6),

On the other hsad, the very larpe jroportios of formo Ia cossen
botwveen Creek aad Aratdc is suggestive of diffusion, s Fergamon tas
poisted owt. I list the 1% Creek {lnsludizg Cypriot) forms that
are relevant (Cf. Ferguson 1956): 56bis "baby', san-ma ‘food",
bvacbla ‘vater®, nfal "sleep', Rakf "defecate’, dadk "Bit', wmvi
"bart', 4FLAFS "preast', mand ‘mother'., badtds 'father'., vaveylly
‘Sog', plaln "eat', wutl "vebhlcle', stetf "grancy’.
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T. The laby-talk forss vere oliclited from It, Creek and
dinlect speakers in Athens. Asong the latter, special thasks are
due Lo Mr. Pasayotis Kostos for the Acarsanisn forms. The hypo-
coristic forms vere takea from the collection in Boutourss (1912).

S, Mizi shows "allophony' vheredy the unstressed frost vowel
corresyonds 1o the dental conscoant (nl: this is the underlying

shape~-the suffix -fki alvays s final vovel, of, filrli -
Serikl - er .Mtth . tﬂcM'.lﬂdhn&l-
sankfl - s "sleep’.

9. Thease procesces may te bled by processzes Sestroyisg ciwsters, suech
a8 syllabiffication (if a resccant is present as coe member) or
vovel -epentiasis.

A0, 1t vill %e lsteresting %0 ase, fro= projected chila-
language stadles, hov the actulsition of final conscaants (s keyed to the

ion of csse-endisgs, Tor languages (like Greek) with so-called
free vord arder'. While s beloogs to Jealnative singular and
plural, and -n to Accusative sinmular and Genitive plsral iz the
stansard lssguage, Cyprict requires -a for Nom. Eg. also.

11, Lven setcodary stress shift is lavolved! Cf. meljonéni -
aélpo, Sut also selpd, For a full trestaest of such stress-ahifts,
sce =y "Oreek Wypecoristic¢s™ (in preyaration).

12. Bote the aspects of Sedy~talk shapes that In st costradict
the sdult sutatratum; i particular, the presesce of (1) ‘rare’
togmeata, aad (2] "sargisal' sounds.

(i) The aduit pative speaker's feelizg of wiat fs
'a1rricult' 1a of course partly condlitiosed by frequeaey of ooour-
rence, vhich Belps to explain the frequent sressnce of velars ls .
forms for both Arabic sad Gilryak,

Tim opposed paychologleal attitude, thet viat is exotic or
waseal 1s more sultably "affective’ [Cf. Jakobsca's "the expressive
value of the extrecedinary', 1960, 26) night in turs relste %0 the
wte Of labial empratics In Arable Yt-Torma, agaicat tie fresuency
eriterion. Such & viev spplies alaso to the Tvasa use of Puget
Sound loan vords costalning (sea-Tvama) g¥ and £F in the ht-fores
(e.r.) for "savel, togey-emn' respectiively (Drachoan 1%5), sa nlso
perhaps 0 the "survivul' of (pia) In Irogwoisn baby taik (Owanberialn
%wo). and the survival of prote-dalizk (1) in Jectks M-forss

Sagpir

In the same veln, Jallsh forms coolaising tie segmenis =, /et
nlght bave survived the scund stify pivine b, c/e’ respectively, in
vords gocdidered affective such as tde S4-forma in Twana for

(a) dadédy, defecate, Yackside, thin, fev--for Oalliak
Cm) (Cf, nlso /=/ in Tileute [Fratdrendtere 1520)

(5] wrinate, ssesy. crenny, spant, soall--for Oalish
Ch/k*3.

Yor Creck, the solitary form £%¢°) "sheep' 1n of isterest aa &
putative hissorieal swurvival, sloce from apyroximately the time of
Koine (8th century BC) stope hecsmae spirmants and we wogid exject
®lye+). It vould he Interssting to hold that the apparcet survival



188

simply reflects tie tecacity of child-language processes, but that
the (adsittedly, such later Sorrowed) form Cvavk) 'saiz’ 414 sot
nmu'thhi)bshu-m-.

(2) Toe so-called Mediterrasesn vord for "water' (Ferssson
1904 of . Nerasia (1908)) 2as the shape Cw®) (n bDilabial trill).
Against the onceatopoetic wisv ccocerning such oebild forms, !
Belleve tiis sxample %0 constitute a concesslon 1o very early ohild-
hood! 1 bave watched several babies of some 12 mooths cryisg with
Just such a sound,

Siallarly there are violations of Oreek ptonotactics in scoe
t-forme. Whlle there are (see Kourmoulis, 1957) po native nown
forma ia final (~6), ve find It In Pi-forms as bebé "sheep' mend
‘treast’, dedf 'horse'; likevise, viile there 15 ocaly ose native noun
fa fizal (~6) (alepd ‘wolf'), it occurs in the bt-forms pul'd ‘sex
ergan', uf€ "fool', 26 "fire', twtd 'motor car'. Byt It ia
interestiing Lo coapare the "affective’ sttitude towvards floal (42
even in the adult langeage, vhich has forms like ylosl "loag tongue',
Ranomatd ‘coquette’. There are also bt-forms vith final consonants
"forbidden' Lo the native vocabulary, as mas ‘eat’, bldn-310m
"bath', yRv-yAv "Sow-won',

13. Thus o fafrogos: Gen. sg. bu anfrégu ‘of the san', bus
c ns.iunpo-: Gen. ag. Su spdnirogu (mot ®aganérdgu) ‘of the inhusan

one".

I8, ©f., Marosatian~-all 18 disyllabic forms have initial stress;
for Athesian -~ 7 of 30 disylisdic forms have ialtial stress; for
Crpriot =« 12 of 38 dfaylladic forms Save initial stress.

15, Cf, the maay sad various secret langoages invented by
chil o

106, Cf. the data for the acquisitics of 4ifferential vovel-
lesgih in Engiish, in Velten (1943) and Saeser (1970).

iT. It is hard, especially i= the alsence of relevant data in
Kolkar's paper, %o conoede that (p. 50, fa, 8) so fte=s cccur which
are child-apeech btut not Saby-talk.

18. The status of the over-careful speech of Nidatsa Mother
lasguage in this respest is move ALfficult %0 assess. Cf, Voepelin's
strictures.
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A Cross-Langiage Study of Vowel Nesalisation®
Lavreace C. Secheurup

0. Iatreductice

The stuldy of sasalisation crucially iavolves nasal coasonasts,
both because It sppears, as Yergusom (1963: 99) has olaimed, that,
barrovisg and analogy aside, comstrantively nasalized vowels
almost alvays® arise through loas of a nasal cossomant, aad
begause of the structure of t3e nasal consonant {tself of which
oot striking feature 18 the isdependence of oral cloosure and
nsaality. This doudle structure has lesd Drachman (15691 202),
Yoley (1967: 21) and others to viev nasals as zasally released
Stopa ) Mt e uniqueness of the nasal cossonant rests primarily
in the fagt that the nasality component oan represest the entire
secomnt without accompazying oral clesure i{n the phometic repre-
sentation,. It Is ssoumed bDelow that several nasalization phencmens
caz be correctly vieved as the extession, contractica, or
nigration of the vello opening snd/or oral closure components of
ossals. TFive aapects of nasslizatica are exaxined separately
vith & viev to determining thelr cross-laaguage characteristios,
and the tentative mmiversals that smerge from this césparative
voark are for the soet part eccounted for Yy referriag to physiclogicoal
preasures and constralnts.

i. 7he sovircement for regressive masallistlon

Belov are listed several langusses clsaised %o exhibit
regressive nasalization of vovels before sasal conscoanta:

1. Amoy® (Chu 19701 164) .

2. Bausa (Hodpe 1947: 10) J

3. Tillasccok (Thempsca (1966: N} _ B3  (J=sylladle)

.. G«—agc‘ (Moore and Kaott _Nix [xwvelar fricative)
195%

$. Polish® (Lightner 1063: 225) e,

Legont) (*comte
fricative, nasal, or liguid)

6. mn’uu’ (Moore and Koott _ N [oeou
1955 sotat

10
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Y. Moscanien® (Kesstovies 1969)
;_;’(wl {eccats), v,
s Te W, 8,9, 3,09, 2)

8. e (Villtwmsen 1965: 16.7) _z
9. Fantl (Velmers 1540: 14) _J‘lc
_"

10, 7resah® (Marin 1972: 102; ef.
Schane 1568; A0 ent Lightoer

19701 193)
11. 014 Chureh Slavonie® (Lightne A

15701 182) g ¢ {0hy)
12, Misai-trdy (Sarsng and Pecker _ W0

19711 653-4) C
1), Koremn (Jumg (19621 13-20) e (5, u)

N (e, 0]

16, Savato |{ r sod Nofjer .81 iabia)

19€7: 117 Badhs e
1%, Ayutia Mixtec (Pankrats ssd ko |

Pike (1567: 289)

16. Portuguese (Saciuk 3970: 196) _ ¥
17. 014 Noree® (Cordom 1957: 267} _»
18. Yeresan (Spescer 1986: 233) -

This list provides » Sesis for the follovise peseralisations:

(1] In o langiage conaidered do nos-continuanta after
sasals pernit sasallization vhen continuants 40 =0t also 40 so.
Moreover, there are four langoages in vhich costinusate, But
not non~contisuants, permit nasaliation.

(2) BEavircomests which inolude # are favored among
these languages, Ia stee<iAmoy, Yorean (L, u), Heuta--nasalization
occurs oaly vord-fisally. T3 two languages claised 15 sasalize
vowels in other enviromments, Byt =ot vord-fisally, are kaown
oaly from vritten records (004 English and Cersanie) anéd are
herefore highly questicnabls sources for inforsation about &
sustle feature like nasality.

In Keresan (Spencer 1946: 233) vowels are nasaliced before
sasals regardless of the folloving enviromsest, but neasalization
5 Dost apparent Sefore vord-final nasals,

(3) I= no langusae exs=ined are vowels nasalized before
Frovocelio masals vhes they are notl alse nasallized before all
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precossonantal and vord-fioal nasals.

Turning sov to the characteristics of Lhe vowel t2at wder-
Foes pasalizetion, more geceralisations are possidle:

(&) Llov vowels are more 1 o be regressively nasalized
than high ones. Lightaer (1970: 218.5) quotes Delattre {uspub.
paper) s saying that In French a was oasalised first Mistorically,
followed %y mid sad then high vowels. A similar tendescy is
cheerved in Koreas vhere nasalizatics of =iéd vowels occurs Sefore
all sasals, bt nasalizaticn of Bigh vowels oeours only befdre
vord-fisal nasals. Is Thal [Noas 1964: 15) caly low vowels are
nasalized progressively. Ia Kashubian (Shevelov 1565) § ts
ralsed is some envirossents %0 f and lovered In othars %o A;
whes 8 Lo ralsed to I, nasalisation is loet, 3ut Lt 1 retained
vhes § 1s lovered. 80 langoage coasidered are high vovels
regressively sasalized vhile lov ones are not. BSarrisgiom (1946)
and Moll (1962) bave suggested that lov vowels nasalise more
readlily Secacse the palatoglossus mgecles viich cocnect the
velus vith the toague susculature tend Lo drav the velum down
vhen the tongue L3 lowvered for a low vowel,

(5] There i3 alsc & tendescy for back vowels o nasalize
sore resdily than frost omes. In Island Carid (Tayler 19%51:

23) 8, o snd 5 are nasalized vord-finally after a nasal, Sut

4 s g remain oral. In IJo (Williamsom 1965) 17) back vewels

are more nasaliszed thas froat caes, with i: (ef. (M) tmmedistely
above ) least nasalised of all. In Sora and other Musda lasguages
{Utaspe, perscoal communication) only bagk vowels are progressively
nasalized, front and central vowels are unaffected.

{6) Stress and zasalization are strongly correlated. In
Iriah (O'rantilly 1932: 104) only stressed nasalited vowels undergs
shifts stiridutable to nasality. In Portugeese (Naciuk 1970: 209)
A denasalisation rule affecting the rirst sesher of vowvel sequences
affects that vowel oniy Af 1t {5 unstressed. In Panssa Spanish
(Robe 15960: 36) progressive nasalization (s claimed to affect
only stressed vowels. In the Darmstadt dislect of Cerman
{Keller 1961 166) nssalised vowels have arisen caly vhere
streased oral vowels preceded final sasals, In the Upper Austrian
dialect of Oerman (Keller 1961 207) all vowels are sasalised
before sasals, but nasalizetics is oftes lacking wvhea the vovels
in question are 1o unstressed position in the sentence. In
GoaJiro (Molmer 1950: 50) “every qum- coatalzing a ssdial
nasalised vowel...has mais stress.” Is Cashibo (Mhell 19%0:

199) only vhen a contrastively nasalised vowel is stresssd does
nesalization spread from that vowel %0 & Tollowing ose. In

Breton (Dresaler 1972: 21) unstresaed final vowels are deaasalised
1o fast speech. In early loelandic (Gordom 1957: 267) nesalizatice
vas lost first 12 unaccented syllables. Is Islasd Carid (Teylor
1950+ 233+3) "nasallization is wsuslly stronger with stressed than
vith unstressed aylladles.™ Asd, in the Hophine dialect of the
see langusge, "in every case vhere & ahift of pasalizatice

cocura, L1t 13 mocompacied by & parallel shifting of stress.”

T™he following forma shov the ccoourrent shift of stress and
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tda ifa sa ‘Sov is 1t (that... )2’

ni-bugn afa ‘4140t T tell thee!’

fo ‘hymen’

efo "her hymen'

ul-Sal fwhiatle 181"

ukirie! 1fa ‘great-is-it Bls-anger'
verasus: =

Lda 2ti-gt ‘how 18 Be?

arfhe nil-dibe 'mind lest I see thee'

oalbetry ‘she's #2131 = wirgin'

-S&N ‘she's oo longer s virgin'

tTutre ‘she vhistlels, 4)*

ghisha wogfirt 12 ‘this s got angry’
Consider also:

Jehiust/ —~ ghie T

[Sos nlso Taylor (195 : 231) for detalls of & similar alternation.)
Fioally, in the sase dlalect, a “vord-fisal wnstressed vowel
saually Secomes oral vhen the word takes s suffix.”

In 5o Issguage exanined 19 there attested sasallizatica of
unstressed vovels %0 the exclusion of stressed wvowels.

The prodles vhich nov arises L2 vhal Lo zake of Lthese
resalts. I1f the data are representative, wo night be Sustified
in proposing & universal rule of roughly the followvisg form:

v ’
i0tress (enasall / __ 1 "":I
o *srll

vhere sxclamatios poists indizate preferred savircmments and the
vertical arrov isdicates s strict Implicaticoal hierarchy smsons
the post-nasal conditionisg fectors; thus, {f vovels are nasalized
before a nasal folloved by scy elesent of the hierarehy, thea

Lhey are alac nasallized be
hierarchy above that elemsnt.,

all glementis listed iz the
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perail nasallizatics before a

polats cut the reluctance of sasalizatics %o spread acroes
s7liable bosmdaries fo the English wvords:

tl.no 'Zezs' (ealy slight nasalisetion of i)
3B

542.0 "Plase|ligric)' (heavier sasalisstion of )

Drechman sad Drachoas (1971, to appear) sote that in Creek
voloeless sontissants permit vovel sasalisation before a preceding
sasal more readlily than voliceless stops; the following statesent,
wiilch they offer in explesaticn, sceounts nigely for part of the
poatenaanl Rlerarchy detalled above:

The reason for this seems %o be that, slince the
wvelus Is pecessarlly raised to satisfy the air-flow
(or pressure) condition for the comtinusst (or stop),
it is lovered for S$he nasal segment presaturely.

Bt AF the velwm-lovering (s sufficlently early,

the stop cosponent may vell be inhibited altogetier;
the tioe alloted %0 the sasal wil)l be added to tie
precediog vowel, sinte that time s required in

a2y case for the velum to rise agais for the
folloving consonant ,

Drachman's obeervatico colncides vith the viev exyressed sarlier,
that sasalitly 1s the (nforsaticn<bearisg compocest of the sasal.

™is explasation is very appealingi indeed, it is diffioult
to luagine a better cos sinoe the requiresent which scat be set
by any theary oa this poliat 1s that 1t account for the fact that
the vowel 18 affected by & sepwnt tvo places %0 its right. It
therefore seems cecessary 10 poall an sxplasation Lavelvisg
saticipaticn.



Interestingly, s solution inwolving pressure and alir-flow
doss not socount for the fact that & vord doundary is the
1ikely eavircasent for sasalization. A differeat
seemn to operate in fisal position. One possibility emerges
if ve copaider that the range of plamaing
thas a single sepgnent. In the VIO ve .t
consarvatively because 1% suat abut later s the vord (a tisme-
consuming operatiosn; see Blork 1961
nearly spproximated as 1t oss whille still smabling tte comtrastive
fusstion of sasality (of the consceant), the
word-inal nasals, the weluzm need not
asoest and cas therefore cpes early and more completely and
resaln open lomger (of. Xeresan above). This speculstion ia
consinteat vith an experisent by Mell (1962) (n which (t vas
ahown that the velum 1» lovered more vaen oral vowels are spokes
in fsolation than vhan they are flsaked by consomants,
Unfortunately, the wallidity

§ quest
teosuse the corpus consisted of nossense syllables. More clearly
relevant 13 a study by Njork (1961) which shows that the velum
can be lovered quickly, twt st be ralsed very alowly.

2. FProgressive nasallisation

Progreasive nasalization 2as been all but ignored in studies
of nasalisation, Sut exsmples of this pheachencn Rre nHot scarce.
T™e degree of nasalization can very from alight (Esglish,
Portugeese’) to Seavy (Yorwda, Varso, Sundanese, Navaho, Sors).
Below are 1lsted several lsagusses clalmed 1o exhibit pregresslve
naaalisation:

1 e T
2. Cors (McMabon 1967 133} L.
3, Pouris {Trager 1971: 32) i
4. Swndanese (Mobiza 1957: 91) W__
5. Yorube [Vars 19%2: 13) el
6. Cemtral Bve (Stanlke 1570: 51) ¥ __
T. Land Daysk (Seote 150M: h32)  ¥__
8, Icelanaic (Gordon 1957: 26T) 8
9. Pilantah (Lehiste 1564: 37T) N__
W

10. Pastl (Welmers 15686: 16)
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iAl. 1o (VMilltessos 1965 17) N ("scmevhat"”
sasalized)
A2, Navado (i-’u and Yoiler
1967: 11 n__ (heavy)
1). BSora (Staspe, perscoal
coemuszication) n_ (notn_)
ik, Portuguese (Saciuk 1970: 203) W__ (misor rdle)
15. Wares (Osbors 1966: 111.2) O
_J
16, Eskimo (Thaliditzer 1964: 153) =, {optional ,
:#cu ¢ oaly)

1971: &57)
18, Thal (Mess 196k: 15) "%

17, Mindl-Urdu (Saresg and Becker (:} " [:}

Lazguages vith progresalive nasalitatiocs 4o sot secessarily
inaiBit regressive nasalisation. Both types are attested for
Mundari, 129, Navaho, Fanti, Portugeese, Iocelandlc sad Thal.
Without experiseatal wverification, it is ussafe to speculate
about the existence of leaguages vith neitier progressive nor
regressive sasalizatica. The sase Aifficulty exists in trylsg
%0 shov that there are laaguages vith only one kind of nasalization,
but Lehiste (1964: 177) has shown that there 18 at least coe
laagiage , Fianlsh, in vhich tr only appreciable nasalisstion is
progressive sad recently Fant® has clalmed that sasalization of
the follewing vowel 18 A secessary conditics for the perceptica
of a prevocallc sasal as suoh,

In at least four of the languages vith progressive sasali-
satlon (Ayutla Mixtee, Yorube, Navaho, [J¢) the distinction betwesn
oral asd pasal vowvels (s seutralised after sasal cossonasts, dut
this is not A necessary conoomitant of progressive npasalization:
in Plouris wderlying and surfeace sasalized vovels contrast oe
the surface, Sut there are apparently wvowel quality changes which
enforee the dletinetion (Trager 19711 32).

In Sors {Gtaspe, personal comsunicetics) the hierarchy of
vowel bhelghts poalted above for regressive sasallization (seetion
1} is reversed. Back vowels after g are nasalized, dut 3
receives hoavy sasalisation, ¢ less heavy, and 3 least of all.
Botice that I the velus resains st the seae degree of closure,
produetion of a gh vowel shunts proportiosally sore alr
through the sasal cavities producizg beavier nasalitaticos than
for a lov vovwel., It appears, therefore, that tvo 4ifferens
tendencies for the nesalizatica of vowels muat e recogaized:
if the velum tends t0 be Deld stationary, Migher vowels will be



v

pore nasalized than lover omes (so far this has caly bteen
observed for progressive nasalization); on the other hand, if

the velus bovs 10 ssatomical pressures, lov vowvels will be more
sasalized. Jince we might expect to fisd some lamguages ia

vhich both tendencies operate simultanecwsly, 1t 18 not surprisisg
that I Yoruba sasalization (again progressive) is heavy for

voth Bgh sad lov vowels, ut Light for the mid vowels ¢, ¢,

o, 2, This situation can de accounted for by suppoaing that

in Toreta tiere is = restrictice on the degres 10 Wiioh the welum
may be railsed in the production of sssal vowels.

3. A sonstraint oo pasalisatios

In most of the languases cossidered (= this atedy, nasali-
sation spreeds only Lo vowels adjacent to the nasal (date is
not often avallable conternisg diphthosgs), But in several
langiages nasalization spreads into dlstant ayllables:

(1} Ig ¥arao (Osboarm 1966: 111-2) nasalisation initisted
W & sasal conscnant spreads progressively wmtil it e=counters
either Juncture OF & conscnant other thas the plides ¥, y, and
B.

»lan ‘give 1t o hin'

nh? :n-'

inASRNE ‘swmer’

2098 ‘comorsat’

adBlkoni ‘adadow!

ndlte *he vill some'

o230 ‘give them to him'
abSlasint "rive it o him, you'l'

[2) A strixizely sisilar phencmenon {8 oleerved In
Dundanese (Mobins 19571 51}, Nesality initiated by the
profection of & naaal consosant (s stopped enly by swpragicttally
articelated cossonasts, tut spreads freely throush h and slottal

stop. T

siro '10 Malve*
ik 1o seek'
1ATAn to vet'

al7%a 'to take a holidwr'
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aflalh "to lowe'
runini "how?'

[ < TEY "to inform'
beshkr ‘0 be rich'

(3] Toe cosstralnt 5olds also for regressive nasallization,
In the Eolokuma dialect of $io (Williameon 1565: 16) nasalization
spreads regressively from sasals sad is stopped only by Juncture
or consocants other than v, snd ¥.

(&) In Tereso ( 1 1966: 350) sasalisation i a
suprasegental morphese dexoting forst and secomd person pronouns .
It starts at the Segizaling of eltber a verd or soun and spreads
a2 follows: “all the vowels and giides are sasalized up to the
first 3tcp or fricative,” Sut sasalisation spreads freely through
L =4 glottal stop.

(5] In Ayutla Miztec (Paskratz asd Pike 1967: 289)
nasalization spreads progressively through an iatervocalie
glaottal stop:

v
VW L 4 C(enasal) /5
v

Sut is blocked by other comsonants.

{6) Is Islesnd Carid sasalization shifts vith stress, dut
"naaalization casmot follow stress vhen the latter moves across
conscoant bSoundaries™ (Twylor 1951: 213).

o0 ‘all, every'
winalt *he bas finished’
A Asura "to finiex'
Similiarly:
Surad "in seed/vant of'
susdty ke wants'
bt
ablsern o vant'

(1) Molmer (1952: 220) resarks that 1n Senecs "nasalisation
affects all sdjeoest vowels and pay even extend over & semi-vowel,
s 12 kavemyshaa "her Deast'™ « CkBO¥...).

(B) In Greenlandic Pakiso (Thalbitser 1964: 153) nasalisetics
spreads from & nasal to a preceding r. "oftes even spreading
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to e vovel before r."

(9) Stmmpe \perscsal commusication) reports thet in
midvesters dialects nasalisstion spreads through r, 1, v, J,
As U B, and vowels, It s interesting Iz comcection with wvhat
was aald in section 1 adeut the relation Setvesn stress and
sAasalization, that (n these dialects zasalizsticn spreads to
ayllable vith maln stress, dut 2ot beyond 1t. thus

Mis "rigme’

30 "fuse !

nilSe ‘Nelen®

;m ‘sollering’

(57 LT ‘Ciaresqe’
s

rioRIrL ‘reviring'.

(10) In Land Daysk {Soott 196A: &3%5) “prosodte glottal
2Lop, ne A Suwsctice feature, doea 0ot check progreasive
sasal lzation. .. Intarvocalic b, J, aad ¥ d0 not in all casen
check nasality."

aihin "place’
u-ﬁ:q ‘tan'
nk=dn ‘vonr'
pimditn ‘e gumn’
tlom "kimn'
WAJEn  =AJ0s ‘sving’
ntty ‘pour®

(In each of tiese exmmples thare Is & supporting sasal in the
final syllsble which would set, alose, be sufficient to provoke

sasalization of an adfecent vowel.)
(31) In Breton [(Dressler 1972:16) nasalisatios may spread
regresaively throush the glide ¥ a2 in
i ‘drunk*
o vl ‘make druna”

et net through other cocacoants.
Thase facts, along vith the abaence of lsaguages in vhich



sasalization spreads through obstreents, suggest the following
ecostralint on sasalization:

A0 Nasalisatics initiated by m nasal segment®?
84y never spread through an oletrueat.

Gideon (1996 258) clalms that 1= Pase "nasalizetios is
A suprasegzental phooeme. . .continuing (from a certaln vowel)
t0 the end of the wvord.”™ If the spread of seasalisation {n Peme
is indeed warestricted, it represents a cowmterexample to A.0;
but exasization of the data given Yy Gidses {n swpport of his
Sialn falls %o turn up & single osss of nasalisation spreading
through an obstruent!

ianhit "they will ariee’
Ngolne7E ‘tamale’

nani 'his tongee'

nk7a ‘they put him s office’
oAkt "let's po'

snandl 7 ‘mis shirt'

ta2en11 "y ‘you sleep (8u.)'

Here the only segments that offer no resistance to spreading
nasalizaticn are, predictably, glottal stop and %‘:‘

Steape (perscoal comsunication) points out in the
sidvestors dialects diseussed above sasalizatios sosetimes
spreads through & fricative, a2 In

Slzgt ‘heasn't*

vhich necessitates reforsulaticn of the ccastraist %o allow
pasalization %0 occaslonally spread through lax chetrusnts,
But rather thas attempt %0 adlust the comstreist as sev and
siightly different couwnterexasples turn wp (ms they probably
will) it seems prefersdle to forsulate the constraint as
follovws

A Nasalization will not spresad from an

initlating segseat through a segrent vhose
alrfiov or orel pressure requiressnts are
20 high that the velus {8 forced %o close,

This formulation ia physiclogical terss glves a priscipled
explasation of the otoerved data; 1t Is empirically testalle;
and 1t permits variation in the set of segeents vhich may Se
penetrated by nasalization in particular lassiages.
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4. Nowel avality shanges

Often, Sut Ty Do means Alvags, tha guality of » vowel
changes vbes it becomss nasalized (Bayond the changs in gmality
attritutable 10 sasalization itself), Followving the data listed
elov in & compoaite diagram on which directional tendencies
oan Lo seen. Arrowvs indicate t2e origin asd destination of each
change .

Yowel Snifta:

¥ilsnasalization scoompaaying nasal losa; oral
vovels unchanged
Pispossitly phonemic nasalization; orsal vovels

unohanges
Alsallophonic nasalization pear s nasal
Kiisansallzation oot specifically attested,
WL geality change (a the viecinity of nasals

only
Hahisvorically, limited to nasal vowmls,

3. 0Old Zocse (Corden 19571 275) Tenell N
O==ed NL
2. Vreseh (Gohane 1566: KB) -4 M
t-—g ML
e-~-¢ ML
Pemea ML
o ML
3. Nind! (Fairbanks and Misra 8
1066 xvit) -t M
A. Iriah (O'radilly 1932; 1046) 8- AN (atressed
vovels only)
§. Bowthers Irish {0'renilly [ (Muﬂ)
932 195) - vowels only
6, Goottish Irish (0'rahilly Dl AV
1932: 193)
Beeel x
7. BPors {Bectuk 3770: CW—y ¥
198 S
t-—4 A¥
r— '\ |



is,

‘6.

iT.

18,

.

Breton (Dressler 1072: 15)
Bursese (Haas 1949 28.9)

Meaquital Otomi (Wallie
1968: 215)

Sisve (Noward 1963: A2-7)
Pane (Gibeon 1996 298)
Yoruda {Vard 1952 7, 12)

Slavie (Nalle 1563: 299)

Bldesta (Nalle 1963, 296)

h:t)(ln) {Stahlke 1970:
1

Slouan (Walfr 1950: 68.71)

Kastutinn [(Shewelow 196%:
325)
Gujareti (Pendit 1961: %6)

Germanio (Moore sad Knott
195%)

(Onage )

?,'

{Omaha-lonos )

(/_s
hasd dentals

[elaevhere)

()
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21. Walte Tal (Pippisger asd eeead B NNA (/_NW)
Fippinger 1970: 93)
C--ey X NNA (/_¥)

22. h;;,llu (Lightner 1963 Oeeey ¥ WMA (/%)
e—0 % WA (/_3cC)
23, Aasinitoine (Levin 196A: f==-n IMA (vhen { coours
1k) sorphophologically / _¥)
B8, Couttern Engliish (Foley
65) Coeey A (/_n)

From the follovwing dfagras it is spparent that vhen vowels
bescoe nasalized, they %tead %0 shift back ia the south rather
thas forvard. The oaly lasguage Ln viich & nasalized vowe]l ahifts
forvard is Omaba-Ponca (periaps sot & counterexasple, depesding
on the phoastic quallity of a). The explanation for this teadency
is 20t selfeevident, but ome possibility is that Secking of
vovels egwalizes the voluse of the oral and sasal pharynges, as
in Prench (Delatire 1568), causing severe reduction of ¥y sad
thearely beavy perceived nasalisy (see sectios 5 below); thus, ve
sight viev vowel Backisg af & factor coatrituting to nssalization,

Althowsh 1t (s often claised that sasalized wvovels tend to
lower, the diagran shows tiat this tendency Is not very pronounced.,
There {8, bovever, appareatly & tendensy for vowels %o lower vhen
pasallization is sqoompanied %y nasal loas (Freneh, 014 Jorse).
There L8 also a sarked tendency for vowels %o be ralsed vhen they
are allophonically nesalized adiacent to nasals (Irish, Southern
irish, Soottish Irish, Porteguese, Breton). YVowela vith apparest
phonenic nasalization o not show clear directional tendencles.

Toe Justification for plottisg vovels for vhich nasalization
ts not specifically sttested oo the same diagras sz those for
which £t 1s attested is that a certaln amount of nasalization is
ipavitable o= any prenssal vovel, othervise the nasal would
have Lo be released by means of wallc pleaioa. (This follows
sinee time must be expesded vhen ralsing or lowvering the velus,)
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5. Perceived sasality verses velus loweriag

One {soue thal st De resolved (f nasalizatios (s t0 be
better snderstood is the sxtent to which peroslived sasallty f»
sttribotable to factors other than velum-lewering. Moll (1942)
suggests that the inherent masalization of # may not be prisarily
due o welua lovering, but L(nstead to dasping caused bWy Jav
lovering. This conalwion (s confirmed by House and Stevens
{19756) vho point out that even vhen ® vas synthesized without
sy nasal cowpling, it was atill percelved az somevhat nasalized,
The scovstic correlate vhich these experisents ldest{fied a»
the cue for sasality Is vider baadvidth of the first formant.

In & resarkadble study Delsttre (1968] has shown that vowel
nasalization 18 produced 4ifferestly in French and, for example,
English or Portugeese; that is, 5ot by welun-loweriss alone,
but By welum-lovering in conjunction with equalisation of the
volume of the oral and masal pharynges. The strikisg accustic
effeat of sthis {cimerstiographically coanfirmed] articulstory
phecopesca s that the flret formants of all French nasalised
vovels are veak sod all at the seame frequency. Sisple lowverisg
of the velus produces stiemustion of ¥,, valle the ‘double'
nasalization of Preach 1a sore narked and charscterized pot
caly Sy sttenuation of ¥y but also by virtual asihilatios of
L1%s Barmdaice.

7inally, sotice that Willismson (1965: 16) elaims thaz in
1J0 sasnlization 18 perceptually bheavier after g than p, but
she sotes that kymography shows the degree of nasal alrflow
to be f{dextical for doth consenants.

It seesa likely that thess ctaervations vill assuse
tonsiderable isportasce vhen mcre subtle aspects of nasalizatics
are studied.

6. felatics between masalisetion sed nasal ces’”

A process walch causes sequences VN o be realized aa
leag naoalised vowels copurs frequently (= natural languages,
both syschresically sad dlachormieoally. Lightzer (1770)
cossiders three altarzative analyses for this phenooenon:

(1) nmsalization of the vovel; loss of the
natal | compesantory Jeagthenling of the wowel,

(2) nasalizstion of the vovel; lensthenliag of the
vovel: lcas of the nasal

(3] nasalisation of the vowel; somplete sssisilation
of the nasal to the nasalined vowel,

Ho nrpees that the first solution iz vrong because SomDensatlory
lengthening iv an “ill-ccacelved sotioa™ mnd cites four exesples
to Justify this claim. Se argues against the second sclutlion
iadirestly 5y showing that the third solution is prefersble.

1 will first argue that the first sclution canpot be rejectad
s esally sa it Lz claimed, since the argusents analnsl cosgpensatory



-2
=
-

Lightoer cites four exasples to show that competsatory
leagtbeaing 18 a mistaken notiocn asd that, thearefore, a
solution lavelvisg compensatory cansot be correct.
Is Latin (fagius) Decane (fa:ixtus) (Lackaans's lav), But (fektus)
becane (faxtus), The traditionsal position in that vowels vere

vowel., But, Lightner poists cut that Foley's position i
ustenable Decasuse no vovel lesgiheaing accompanies the corres-
poading lenitios of (k) to (x) in latia. This &0es not, Bovewer,
constitute evidence againgt compensatory lesgtbhening as 1t has
ordinarily Seen conoeived; the traditional cirowwtance in viieh

ctange in duratica of an adiacent cone.

In Japanese /1/ and /u/ can be devoleed in certaln esvirea-
sents, Ldghtoer salstalss that these woiceless vowela oan be
optionally deleted, and that if they are, the preceding conscaant
1% lengthened. Ginoe, e clalme .’} clusters arise iz Japaness
caly through the loss of wolceless vowels, ve can vrite

vV « ¢ {1)
C » Coloag) / _C {2)

viieh, hovever, doesn't directly capture the notiom of
cospensatory leagthecing. The rules oant cagture the appropriate
geaeralitation caly If thelr order is reversed and the second
asaumes ziobtal properties; thes:

C = Clelong) /_ WV {2a) (%0 de deleted)
vV -0 (1)

Dut Lightner rejects thess solutices begause both appear %o
involve an wmcoadliticned deletion rule, a type of rale vhose
existence 18 natural langusass in Aighly guesticaable, b
chocees instead an ssalysis ia which the vowels totally assistlate
%0 the preceding comnscnant .

17 4% 43 indeed true that any volceless vovel can bDe lost
in Japasese, ve might be able to regard the rule that deletes



Youela a8 A stronger form of the amply cosditioned devoloing
rule (Ohse 1971 22) bat

Nan (19621 &1) claims to
Japazsese volceless vowels
diseceion of the vowel phossse i3 often takes by the preceding
consonant, or pericd of guaai-eilense, tat it does not
divagpenr.” Ney spectrogress shov resalsing traces of

Lginer clites mooophthongization s & third plece of
avidanos sgainet compensstory lengthening. Sis clai= is that
the solution Lnvelving deletion of coe vowel (e.2. Ou~==ll, SU~==dl}
followed by compenastory leagtiening of the other is counter-
intultive and thal cases of momophthongization are fuadasentally
the same, 15 Ris viev, as the Japazese exsmple~-that s, they
fovelve oaly assinmilation and =0t deletion.

Fizsally, Lightner cialse that the development frosm latin
W Itallan tie clearly lnvolves complete assindlation
ratlher deletion first stop and compessatory length-
ening of Lthe second,

Botlioe that in the csass of socophthonzizstion and the
Gevelopmant of italisa Lightoer's clalse are not clearly relevant
10 the discasaica aisce tiay do not Lovolve assimiletion of
consonants to vowels., The Japanese exasple (s appareetly
faglty, and Lthe first Latin exanpis i mot relevant at all sinee
it only disqualifies the extesalion of compesaatory lengthening
Lo sitsaticas vBare aeitler segnest loss DOr complemantary
lesgtbening 15 lavolved: thus these exasples 40 ool constitute
evidence against compensatory lensthening.

£.2. ZTrue cospessstory phesceens

Before cootinuing, I vill give pome argusents In favor
of the existance of cne kind of compematory lesgthesing. I=
Karck (Sright 19571 92, 17<0) dissisctively short vovels are
normally followed by phosetically long conscnanta, The rule san
be atated a8 follows)

lere 1% is (nposaible 0 inSerpret compensatory lensthening

s sssimlintion. One sepeent rescts to the durstios of an
sdiacent one In such & vay that the conbined lesath of the two
sepments resalns relatively coastast, FProbably the process
vhioh assigns phonetie lesgth to comsasants following vowels

in Karok is sisiles to ayllable structure processes In that it
creates maxizal comtrast detveen adlaceat sepments; that i,
conpensatory leagthening >are snhasces the contrast tetiveen loma
anéd short vovels. Noughly the ssas pheczcasscon 18 observed In
Isallan (Agard aad Pletro 1963: 11) vhere stressed vowwls are
shart before gexisate clusters and loog before slmple cossonants,
Allen (19621 56) resarks that in Clsasiosl Danskrit “gesiszation
vas Automatic after short wowels.™ Elert (1964) has shows that



in Jeelandic, Norvegian, and Dvedish there i85 &z inverse
relationship Setwean the quantity of & wvowel and that of &
folloving comsonast.

Strangely, Lightaer falled %o inclwde in his 1fist of
exaaples any of the kind which hawve trediticaally been regerded
As cxamples of compessatory lesgtdening. Thus, for exasple,
in Moomfield {1933: I19-50) we riad only examples in whleh
vovels are lengtiesed {n response 10 consonant loas:id

014 English: aiht, sixt ---modern Scotch: pi:t
Pre<latin: dis-lago ~-«latin: ai:1igo:
Barly latis: goasis ---latis: gormls
P.ILE, *pisdos ~--latin: piidus
Gothie: bripgas versus Gothie bra:hta {loss of nasal).
Of course, sinee 1% is precisely this kind of compensatory
lesgihening that 1s at lsdus in the presest cese, & gesuine

argasent against the compensatory lengthening sclutice would
have 10 treat exanples like those listed lsmediately above.

6.3. The seaimiletjon solution

Lightoer belleves that the developoent from drigk te Oid
Noree must historioally hawve iavolved nasalization sad
lovericg the vowel, folloved by assimilation of the sasal
t0 the follovwing o%0p and densanlizaticn of the vowel; thus

grink ~=-dr#ak s==Adrfck ~~~drekk .
e further claims that the development
grink-—==arfok==-4ré :k~~~drokkx

cannos e seriosaly considered in the abosace of independent
evidance for vovel leagthening. It s ot clear vy this
oxsaple i thought to tete evidecce for the asaiailation
treatnest of the ViewsV | examples. AL moat it might bBe taken
as evidesce for compiste aasimilation of naaals %o following
stope .

Mehtner cites Cordon's clals (1957: 267) that Cld Norse
had gesisate 23099 1n vords like + DNt there {5 ome
resscn to doubt that Old Narse ever had double
commonants, In moders loelandic (Einarsscs 1949) arthographle
gemicate stope are phonetically ‘presspirstad’| thus
18 nov (drebikal sad vhat has syparently taken place in
inccaglete asaisilation of the nasal to the Tolloviag stop
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(loes of nesality, voleing and point of artisulation). This i»
2% a8 tis development, since & synchromic rule of
Mepomin: (Hlocafield 1739: 113) haa precisely the same offect
(2 + 2/ C) and & siniler rale is found in Kitea! (Suece asd
lessar 1069: 18: 2 = 2/ _t, k, 7). Dut even 17 tie phometis
facts iz 004 Norse vere vhat Lightaer olaims, they would not
coastitute evidence for sasimilation of nasals %o vowels in
t2e VEC = V:C process.

Toe sost lotersstisg evidence Lightaer presests i3 from
Lithuanian, Here (8 the relevant informatios:

1. Long and short wowels ocontraat.

2. Ouressed short vowels are charscterited bty high piteh.

3. Diphthongs may Save the structure VV, VL or VN (this
is deternined caly by the vay in wiich such ccabinations are
affected by supresegmentals; see 5 below).

A, Defore J, ¥, 1, r.,m, 8,9, 5 (=class ), V¥ {s
vealized sa Vi (lightaer sssuses that sasalization Zaa been
elixizated by & further rale),

S. Diphthocgs sad vowels :ave elther rising or
falling piteh, Kenstowic: (1969) has showm that Ls fa thle
16 account for rising and falling pited by supposing (1) that
loag vovels are saderiyingly VV end (2) that one mmaber of each
wderiying 4ishtheag is marked for sooent (Righ piieh),
Cecalider, for example,

Jorefiten/ = srente Itt-.”u! - D@ ieti

fordadeo/ - trends fhsessstl/ - breieti
Fotice that v apparently ces=ot vrite
V e Copaanid /_JX {:} (1)
v
2 e/ [.‘N] o (2)

Decause the 3econd rule vould cawse soprasesmental iaformation
to be joet vhen ¥ 1is the elepent marked for stress, A sreferadle
solutica appears to be

VY = [enmand) /_2% {:} (1)

The trouble is that, a8 Lizhtner hisself points out o A different
connection, there is "presumably...a general split Detveess
segmestal And suprasegmental sheselogy [(1570: 187)." e there-
fore presumes himself that supreasegmesials seed aof te strictly
aligned vith segeental phenceena, in vhich case Ris owvn rule [(n)
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sprasegaestial phencmena,

I wvill alss sention other griticisss of Lightner's
treataent recently presested Uy Kesstovies (19701 103-8), ¥Ne
firet questions Lightzer's fesilitating saswption that there

sssumption is based caly oa peorly Justified intuitions abowt
wiversals., But, sore (sportantly, he guesticaos the
sssinilstion solstion iteelf:

cestbe vallidioy of this ssalysis is far from cbvious,
Botice that the "sasimilstion”™ is complete, L.0. 20
preperty or feature of the original segeent -the /n/-
is retaloed, except for the scoent. PBut It L8 resson-
able Lo suppoee that assisilation Ls of a costinetus
nature in viiah coe semeat becomes more and more
siznilar 10 anctier o the limiting case of complete
ideotity. Turtharsore, it seess that clear csass of
ctaplete asalnllation arise only vien the two
contigaous segments are already sisilar to begin with,..
Filzally, 1t seems ressonable to assume that & hierarchy
is invalved in sasimilaticn sush thetl complete
ssaindlation implies partial sssimilation, et not
vige verss...If these remarks are correct them the
assinilation analysis for Litheanisa vowel-nasal
sequences bLecomes ratier suspect. Jot caly are there
0o properties of the dantal nesal Jeft debind, but

it is rether Aifficult %0 lmagine vhat such traces
night 50 in & oase swech =2 this vhare the distance
Letvees /6/««a consttant--and & vovel 18 raller great,
lavolving & tramsision seross nost of the feature
prepertios--a fact vhich Wy iteelf casta suspleios

on the analysis in the Tirst pisoe, given the fev T
any clear ceses of direct conversioe betveesn
cosaonaats and vewels in language . ...Note that there i»
A much more atralghtfosvard asalysis of the
Lithusatian data in wiaich oxly one rale i» involved:
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elislon of the dental nasal /n/ vith (compensatory)
lessthening of the preceding vowel.

In Tolish, sasalization occurs defore vord-final and
precogtinuast nasals. Nesals are lost before 1. A probles
Arises Zere becasse sasal loss does not affect the precedins
vowel, This iz s diffiouity for both the assinmilations solutice
and one iavolviag nesal loas, aince Soth predict that the wvowel
vill lezgthen. Dut notios that the two solutions handle thls
problem (n Aifferent vays. Lighiner sust claln that there s »
progess vhich aisplifies the double vowel that results frem
sasindlation; vhile in She case of the deletion solution, all
Lhat needs to be sald in that vowel lengthening Das deen
1shalbited for some reason.

6.4, L of loas .,

I vill arpgee in faver of a fourth solutlon o the problem
of nusal loas, cos Lawvolving the {ndepecdence of artioculatory
conponents (of, Drachman 1909 200-4), Notlce that this
sclutica iavelves compensatory lesgthening, and, In a sesse,
deletion and assiniletion as well, Sut that these tSree obesrved
peenosena will nov e vieved as coscomitant effects of the
migration of e oral closure cosgpooent of the masal tovard
the ead of Lhe wvord.

Firet consider three lassuases in vhigh this notiom of
comporant migration scems essential:

(1) In Mawsn (Nodge 19477 10-1) final g sad g may
opticsally %o realited poat-vocnlically ar nasalization of the
vowel plus & "lightly pronounced™ ressant of the nasal.

(2) In Keresan (Spencer 10M&: 2%)) “smonz some speakers
the fizal zasal conscnant aary be alnost {naudidle with a result
that & heavily nasalized vowel is heard.”

(3) 12 Brasilian Portuzuese (Dadl 19611 315«T) “some
trace of the nasal ccosonant alvays persista™ vhen vowels are
sasalized Uy a folloving nasal.

VO commenta are negessary. Firet notice the cemplesentary
relationshiy betvess vowel sasalivation and the duration of
oral closure in Nauss and Keresan. This iz best hasdled as
rightvasd migration of oral closure, vaile nasalisation resains
vhere 1t vas, Zext, rectmaidar vowel "deletion' in Japanese
in the light of these nev exasples. Jotatlional conventions do
pot ourrently permit us tc represent "trace sepwnts’ as such;
ey maat elther Se representad ss Muil sepents, or not gliven
segaent atatus at all. Alseo, Lhe notlies of compensatory
lengtbening 1s teyond the scoge Of rules a3 normally written
vien the leagthening L8 sirictly cosplesentary. Fven vith
sultivalued features 1t is impossible (n principle, ziven the
standard notation, to express ihe fact that oot scpment donates
a specifie Wt ifafiaitely varlable portion of its Swration to
s adlacent sepwent.
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elither disappear or become voloeless and desasalized (a
ete.) bSefore any volceless segmest. Natier thas postulate
devoicing &8 denasalization, this process can e descrided as
migration of the nasality composest tovard the front of the
vord since, at least in the case of o+k, fleury points out that

.
-~

the change is sccompanied by the additica of sasalization to
the wowel,
(2) 1= Maxikall (Oodachimeky. Popovieh asd Popevieh

1970: 83-6) sylladle-initially
B e {1} v (Yeorsl)

This 15 Dest described By saying thet the velle componest of
L34 pasal retreats towvard vord-initial position,
In the same language, in syllsble coda

8 « at /_C (Conom~homorganic)
viich can be bandled the same way. Alse

vhieh can be vieved agalsn s regressive migration of sasalisation.
Vithout recogaizing the tendenay for the sasality compesent
of Maxikall masals to migrate 'lefivard' . we 2ave no way of
capturing e sssestial (dentity of these three phescmena.
(3) Is the Dakota dlalect studied by Matthews (19551 59)

; - ',-MMOfbo‘.l

To describe this phencmencn without componemtial mizratios we
requlre two ordered rules:

€ = [emasal) / [;‘:“1_ (1)

V o l-gesadd 7 __ l;:'“‘] (2)

(3ote: wowel nasalizsticn does not ccour Sefore true nasels!)
Ve can eliminate both the necessily for » strange dissinilation
raleld (2) and rule ordering Wy positing composential migration.
Fisally, I will eveluate this proposal in the 10t of
recently published vork by Memning Anderses. He claims that
in Polish w disshronic correspoodente TC--=ViC vas Implesented
by means of three phoaetic processes:
(1) neasality coatracts Lo the latter half of the vowvel;
(2} the sasalized portice of the vowel chanaes to &
sasalized glide;



13

considered by Andersen, can
vay, Sut vith the order of applicatica of the processes
be so, sithough the glide stage is rarely

sttented, and the change in tie domaln of nasalization w
Lrst vhether the correspondence 43 VRC-0:C or Vo-.vEC.
Iin say oase, it sbould be noted Lhat Andersen does not specify
oxactly Now cossosastality of the final stage i sclleved,

ure i guite coepatidle vith hias

:

2
z
:
3
y
3
§

(1) Begressive sasalisation

(n) Segresalve sasalization is most likely to ocour
before vord«final nasals, {8 less likely before zasals followed
W comtinvants, wven Jess likely before nasals followed bty non-
contisusnts, and is sost ishibited before masals preceding
vovels, Theee four post-nasal conditicaing fectors are
arrsoged i a strict Slerarchy such that ticee later in the
foregoing 1ist Smply those eariier on. The post-aasal
slerarchy oan be explaioed by referrisg 0 sluggishness of
the velu= a8 ma articulator [(Bjork 1961), the requirement that
the velus be ralsed ia tise 0 esable the pressure and alrfiov
seeds of post-ossal cosacnsnts O be met, and the tendency for
vowsls %o be nasaliszed oaly %y nasals iz the axne ayliadle,

{v] vVowels whileh wnderse regressive nasalisation
are optimally low, Sack, and siressed.

(2) Progressive ssanlization

(a) languages say have LOth progressive and
regresaive nasallsation,

(b)) Tost-gasal ncutralisation of dfstinctive
nasalizaticn 13 generally observed iz leapuages vith progressive
nasalization.

{e) It is mecessary to recognize twvo vowel hierarchies
for progressive (and yossibly also regressive) ssaslizatice--
cne based oo anstosical pressures {ccepectica of the
flosses muscles and the musculature of the velum) and the other
saned on speaker-controlled Lmmodility of the velum,

(1) Gpresding nesalizatios
Sasalization does not spresd from an isitisting
pegpant through a segmeal viose sirflov or oral pressure
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A sutomatie featwre of this solution.

Footactes

1. 1 offer ny sizcereat thacks o Professor Ceberell

sy sdviser, for providizg extensive criticism during

fov sontis snd for resdiszsg esch version of this paper.

I 80 graveful L0 Professors Arnold M. Twichy and David

L. Utange for ccaments on early 4rafis, and to otier fasulty
sy fellov studeatsa in the Departasnt of Lisguistics

for calling my attention t0 interesting data.

2. Fergusom mentions & aingle cowmterexanmples to this
petative unlversal: in Irogecisn “one of the nassiized wvowels
poaited for the protolanguage seems, oo conslderations of
interzal recocstreetion, %0 Bave derived from eariler /a/ ¢
74/ or seguacces Like [eww/" (1963: 59).  But beyond this,
Bengall has at least ooe nasalized vowel wiich derived from
s Vr sequence: slip<anrp, "ssake,' cf. Sanskrit srp. Is Bpanish
of rural Panana (Mobe 1560: 36) pasalized vowels appesr in
sltersation vith ¥r ad V1 sequences in absolute Final positieont

w‘ ‘yumce u ver'

bamchasfr eor

bamohaafr or h-:h.i ‘yazcs a ser'
twinomuxfr or  bwenomasf "bueso sujer’
sl or vi ‘siel’



dnisil or dnind ‘anlsal’

in Sanakrit (Allen 19617 39-46) sasalization of vovels is &
feature of fisality of the sentence or breath growp. A9 meatioceed
w::n.mmmmmmmsn
vell as aflter zasals iz Thal.

3. Arnold M. Twvicky (19T2) clalms that the following
hlerarchy coours repestadly in rules of Faalish:

Vowels glides r 1 n m n friceative xtep

aAnd pointa out that in I30 v, £, ¥ and vovels are
ky-nnuueu.\w.guoﬂ see segtion 3 sbove). Althoush
the hlersrehy oouuuhdm for regressive nasalization is
not sz detalisd ar thisz one, L3¢ correspoadences are nevertheleas
quite striking.

A, Om the beals of elsnt langesaes in the forepoing liss
(soe asterisks), Theodore Lightaer (1970) has attenpled to
forsalate s wmiversal rule for regressive vowel nsaalization,

e found the secessary forsulation extresely complicated asd hat %o
abandon 1% Lo favor of & geseral tendency for langwages to cootaln
s rule of Lhis fors:

Veolonasall / _ 1 {}(M'ﬂlm separated by #)

This formuls vas sugpeated three years earlier by Milser (15T
360} ma » marking scavestica:

S——— [-']}

In viev of the evidence presented sdove, 1% is at lesst clear
that Ligstper's "tendency' =ust be coanidersdly more detalled,

5. Conslder, for exssple, Dacluk's remark (19701 204)
on Portageese: “Very securste swasuremsnts with sechazical
devices iadicate scoe sasalization in vovels preceded by X,

Bt the degres of masalization in Shis case is weaker than in
the vowels thet undargs the rules of nasalization, progresalve
sasallisation, or secondary nasalizstion.”

6. Iz s lecture presested at the ORlo Ttate University
en April &, 1v72,

7. ia forms with a plural iafix al/ar after a reot-laitial
sasal conmonant, nasalizatiocn iz observed not ocaly in the first
vovel of the iafix, but also ia the second vovel following the
infix (Mobine 3957: 91):

iRz -——alrilx Lo stand aside’
Compare %te followiag fore which has mo {afix:
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sirice 'to examine'

This situation, confirmed by kymography, seems dest hasdled by
A cyclic sasalization rule and a post-cdstruent denssalization
rule. Oa the first cycle, the unaffized form 18 nasalizesd
(miak-—allk}; thes the {afix {s added wnd the rule applies
soaln (eemllrTik); fioally, t3e vowsl (s denasalised after the
obetreent. The weakness of this soluticn 4s that 1t i» caly
otaervat lonally sfequate. The generalization that seeds to be
captured 1s that the affixed form in "double’ in thet It presents
Ltoelf almyitanescomaly to the nasallzation rule bHoth as {taelf
and aa unarffixed fors,

8. This vording {s seant to exclude proscdic nasalisatice
as Is found In Desano (Kaxye 1971) and Gteys (Camaris 1966: 29).

. Scme dlsqusaion 1y mecessary Bere. Gibecn has neglected
Lo say exastily vhat 1t pessa for neasalizatios 1o spresd “to the
ond of the vord.™ I Bave taken Ber to e referrisg only %o
vovels, azd this is reflected in sy transcripiios of der exeasples
{1n her article Clbscs only marks She phonemically naselized
vowel)., 1 presume that
belleve that Pane
night mean), s2e would have commented on it separately.

10, Dreckaan

EEE
i
gid
T
3
g

i

a2 in 2 exsaples discussed in this sectica, or 1t may be given
to the coesonsat (via gemination) resultisg in V:C asd VC:
respectively. If & lanpuge permitied nelther yowel length nor
penination of consccants, 4t might slsply delete the aasal, bdut
B0 cabes have tursed up yet.

1. This is 0ot gquite true. Clusters ces arise sorpho-
logically as vell (MeCavley 1968),

i2. In Sanskrit, to cite another example, "1f throwsh
morphalogical processes vould oceur, [t never doen-<izatond
the preceding vowel is loag, Lf 4t (a not already “long™"
(Alles 1062: 1T9). Cf. aleo Banskrit

taddht = tardni
dusedadha <« du:dabhe ete,

13, Is Megris thare 15 vhat appears to be dlasistilaticn
of masality, but unlike is the (false) Dukota exasple, it s
incemplete. Distinctively nasalised vowels are moet sazalized
Vhes DOt before nesals. After a nasal consonant, & sasal vowel
i2 loss zaanllized at the bDeginsing than at the end; Yefore a
nasal cossonenl s nasal vowel is pore nasalised at the beglsnine
than At the end. The envirccsmct iz vhick nasalisatlion 1s soet
Giministed is the sgvircament which, In other lasguszes, i3 most
itkely to indece nasaliation. (Comalder, for exmsple,
Seciuk's remark (1770: 205) | “The highest degree of sasality
vould appenr in yowels that ofeur betvess tvo sasal
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cosscansts in the phoaetic representation.” Mobe (1960: ¥)
says that in Psnasa Spanish, although vovels are oaly
sporadically sasalited in other environsents, thay resuiariy
recelive slight nasalization between twvo nasals. Navarro
[1963: 39, cit. by Caciuk 1970) claims that PBpantsh exhidits
completely nasalized vowels in this esvircssent. In Pame
{Gi%eon 17%6: 258) alight non-ccatrastiive sasalizaticm occurs
only Betwveen two nasals In & closed syllable.) Since there is
Apparentiy no reason for speakers of Pleuris 10 try to denasalize
distinciively sasallized vovels, some other accownt is jreferable.
Frobably there is no disimilation at all, but instesd the
intereaction of two kisnds of nasalization of the kinds Delattre
has shovn exist in Prench (sec, 5). The '"dlaisilations’ in
Plouris oould then be regarded sa artifacts of the svitch-over
from (to) ordioary velum lowerisg (vhich, Delastre has showa,
is used for nasal conscaants) to (from) equalizsticn of the
volumes of the aral sad nasal pharynges. This spreculation should
e sericusly considered 1f the degree of nasality to which
distinctively nasalized vowels are reoduced viez adlacest to
sasal consonante in Fioeris can be experisentally shown to be
squivalent to the degree of sontextual masalizatiom of orel
vowels.

1N, Secause of delayw, this paper i3 belmg published after
& setaeqguently delivered LUA pwmper VRich clarifies and revises
soveral of the claiss sade here. 7The two most leportant revisicas
sre the establishment of & rerslar hisrarchy povernisg pesetration
of sasalizatios, sod the disentanglerent of cases of nasal loss
{vith cosconitant vovel pasalization) from cases of wevel sasallisa~
tioa proper.
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