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HABIT REVERSAL TREAT~.i~~;-\T OF T!IUMDSUCKil·;G* 
N.H. Az1~1s,t £<.G. ~1::-:s.t :tnd S. FRAsrz-Rct-:~il.w.· 

D~paunu.·nt t'f P)y.:ho!u::\, S ,.,,.a \iniv~r~ity. Fort Laud:rd:olt.', 
rlor~<loa 33314, U.S.A. 

(RrreircJ 25 Murch 19S0) 

Summ:tn--Aboul ~()"·of \Oaf'!'. childrl.'n suck tl:eir thumhs. an acticn which is :l~~~ci:~tcd wi:h dental p~ohkm~ a~d.fcr \~~:~!; mtr:I-Oral d..-\1(\:' h:nc b•:t.'n the lilC''t ctT:.:Ii\C: ll'l!o\l!:lo"nl. Th: p;csc:nt stud) of 30 t~;un:!~;·•~;..,:o£ duiJr.:n C\,duo~tLJ tb: h;;o;t ro:vcr~.1l tro.:atml:nl wlud1 1:":u~b.l c:onarctinl! n:•ron~ craa••=·~· i'·l~:m:~l surr-~~rt. ;md st:;nuh.a td~u!•fi:.i:n:-r. durin~ :t sin~!.: '~~·ion plusfoi!OW·Up m:Jint.·n.u·.:c b:- th.· r::r~n:. U;•l••t r•:\~(~JitrJinlll~ l.:d:.:ccd thumb~uc'-m& b)')~··~ iD the fir~! \\:.:k, 95n" in ti:·; f.:>urlh n:o:HJ\, aud ::.9'·~ at the: ~v·rr.o:lth !l•llow-up. ,\ companso'­lrcatmcnl l>y a biller t:hto!lg sub,tancc: produc(J a reduction cf about 35~~ 

Thumb or fingcrsuckinr. has b::cn found to occur am-.·mg 42~{ of ~-year-olds, 46°~ of 3-ycar-o:ds, ana 37~~ of -1-ycar-olds (Honzik and McKee, I 96.:!). Even at 12 ycnrs of age, 22% sucked their thumbs in a sun·er by Baal;u:k and Frisk (1971). Thumbsucking is usually coushl.:rcd on~·n!>i\'~ nesthcticaliy but also has been shOW\1 to be asso'"iatd witil dental probi::ms, csp:!cially for children 4 )'l.!ars of ag:: and older (Wright. Sci,~1eJi:r ;.md . Solomon~ 197::>). Biller tas1ing substano:~ on the thumbs ha\'C been comm<miy employed. but e~;pcrimcmal cv:!luat!ons of r!tis proc..:durc are rare (Fksh~r. li.J.SGl <:nd h:l\'~ not ·included follow-up data p-~rmitting C\'illu;L!ion. The most ccmunon profcssic:r:~l method of trcatm::nt has b~.:n the palatal arch o:- crib which m:ty include fpu:-s tNU disccurage t!mmbsucking but causes cousid~rablc inconv;:-nicncc. Haryctt et al. (1967) and Haryctt, Hansen and D.1rid~o:1 ll~)70) found that 1hc palatal an.:h had no di'.:ct, o\ll that th~ palat•cl crib with spurs elirr.:nmcd th~tmb.~ucl:ing in <thnost all chi!:h·n ii wor:t for several months, nlthou;;n also producing cmotion:tl probk•ms ami ciifiicult!cs in speech as well as iu t:atillg. Counseling or ps~;.:~othcr:lpy has produced little o:· no b..:Hr:t (Foster and Stebbins. 19.:!9; H:uyett eta/., 1967). 
Op.:mnt proo:durcs have b~cn uSed in s~\l!ral smal! scale appUcations, .• .,.ith !css r:Kt.n four children or in time-limited :tpp!;c~uions. with b~ncl:Ci:ll results that hold r•r ~mli!.c fvi larr,er seal.: cvalu.~tions. Thcsl! opcr:mt pro·;;.·d:li·cs hare u:;~d rcinfor~\:n•·:r:t eof r.(';l­thumbsucking as the princ-ipal method l~oss and Lcvi:1:!, 19i.?.; Res:;, 1974, 1975; ~i.'lnin. 1975; Fcnigcr. 1971; B:t~r. 196.:!; Bishop <1nd Stumh:tuur. 197J; Kauiman and S.:ra;1tC·II, 1974; Kni[:IH rlnd l\fcKenzic, 19i4; Shirbroun. 19i.l}. 
A second type of operant :!pproach to thumhsud:in~ has bcl!n the habit r{:\;;:rs:~l mt>thod which coasisis of leaching comptting reactions. idl!ll!ii} i:-~g the: .habit prv~c situ· ation. arranging social support by lhc far,lily, pro\'idin::; a rc~ponsc contlng;;rJ r~ri~d d competing rcJ::tions. and ic!cntiftc::nion l'f response precursors. I ni ;i3lly de\ .~lop..:.t to treat the autistic bcha,·ior of rctard;:d and autistic children who also m::y exhibit u:.d..:::ir­able oral habits (Foxx and Azrir., 1973; Azrin. Kaplan and Foxx. 19i3: Frc;.-m;.1n l:.'l a!.. 1977), the mctho(\ w«s found ci'l'ective in eliminating thumbsucking of tW(.' normal chil­dren (:\1.rin and ~unn, 19731. The present study attempted to c\·all!:-ttc the: m·.:tilo.J m;:.:c: fully with norm;;.J children by using a larger number of l>ubjects and also r:-o'.·idil.~ a comparisilll ·with the commonly used ml'thcd of painting the thumb and fingers with a bitter 1:1sting substance. 

• This rnearcb was conducl:d "hit.: I he ... ulhors "ere 011 Anna Menl.ll I kalth :md Dc•:clopmc-nt Ccnt~r :mJ Rchab:liintion Jnsiitut.:. Sout!l~on i'iiiiOI) llmvcrsity. t Rc:questr. fl'r rcprmts should be ~en! to N. H. Auin, Dc(':lWncnt c.>f P)ydtology, No,·a University, Fort Laudc:rJ:~Ie, flori,!a 3~314. U.S .. ·\. 
:Or. f<. Gtr!;',)ry Nunn rs ::l)w :st Kai~cr Pc:~hlancnh:, iOG<I Claircmont l\ks.1 Doul.:vatd, S.t'l Dicfa. ("A 92111. U.SA 
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M~THOD 

Subjects 
Thirty-two chi!d:·.!n were enlisted as suhjl'cts hy a nc\\'Spaper ad\-crtisemcnt. .\ll :t=­

spond~nts were iPdud..:d. cxc~pt for thr~c adults. H:mdom n'>sign:-:~·::nt by :1. coin r.ip 
resulted in IS chil<h:!l hcing aso;igncd to the habit n:v.:rsal method ~:1d I~ children to the control method. Two of the controls \•.ere not usc<.! sin~:~! thc:i:· r:~~cnts dccLt~;:d to 
participate in the control procedure to which they m.:rc a·.;signcd in that they had u~·.;J 
that procedure prc·.-ious!y without success. Of the 30 children. 20/~ w;:re boys: the n~can 
age was 8.3 years with a range· of .:!5-14 years. 75?.{; h::d consulted a d•.:mist rt!g:lrding the 
problem, 25~~. had worn orthodontic ~pp!ianccs. For the habit rcvcrs·JI chi!drcn. the 
merl::m numb:r or thumbsucking episodes \'·:as 25 per day with a mc:1n of 36 and S.D. of 
28. The control chi!<..ln:n hJJ a medi<tn of 22. mean of 52. and S.D. of 5S episod~s po.:r Jay. Chi square or l tests. as appropri;He. showed no sir,nilicant differences h::twccu U-:.c 
trcatm.:nt and con!rol ~roups for any of the abo\'e dimensions. One of the chilc~H·n was reported as suck in; only at night and scored as ha \'ing one episode per day. SucU::g of the thumb was the pallcrn for most (72'1~) children, but some children sucked tb: i:ldcx 
finger .. 

Recording 

The parents pro\·ided an e~timatc at the initial contact of the frequency of thumb!>t:ck­
ing. Stand~ud recording !ohects were used thereafter on which to recc.rd d~ily the numl'lcr of thumbs•Jc!:ing cpisoccs which were reported by phone or ma:!,:d. Foliow-t;p calls were maJe about C\'cry 10 days during the first month, every 2 weeks during the 
next I 0 months anJ once per month there:.tfter. Fo!low-up was not c.:>nductcd aft..~r 3 months for the control children. Thumhsucking was recon.!::d in :erms of tl1c frcqucilcy, 
rather than duratio:1, since this me:~sure 01ppcared more mc~ningful to th:: parents wiw 
usually interrupted the b~h:lVior upon dctccung it. Obscrv,~r reliab:lity P1east•res \h'rc 
desired but did uot seem feasible since the mother was usually the only adult in cominu­
ing contact with th:: child . 

The counseling o;;-currcd in a single session or!--:! h duration, the first rc~tiou of wh!.:-h 
was spent t~aching the child what to do; in the latter portion. the ,h:ld d·.::;crib('d tb~ progranl, with the couns;:;lor's assistJncc:. to the parent and requested th~ rarcat'~ :!' .:. t­
ance. In the ·annoy<mcc review· procedure. the ch:ld lhtcd all of the prouicms crt._ .• ·d 
by the thumbsud:i:~g. rn the 'heightened awareness' procedure, the child acted cui !1.~ 
usual rc!>ponse scqucnc>!, especially the precursors of the thumbsuc.:king so as to idl!ntify 
the stimulus ~ntcccdcnts oi the behavior. 

The child was taught competing reactions such as makin~ a fist in which the thu:nb gripped the fingers if the child was a ting~rsucker or the fingers grip?eci tll;: thumb if :t thumbsuckcr, or thl! child grasped some con\'cnient object. This comp:!ting rc:J.ction w!~ rehearsed until performc .. ' ·,1rrectly. The grasping-clenching reaction was to cnd~1re for 
about 1-3 min. The childr~.:n timed the duration by counting aloud slowly to 100. or. ia 
the case of younger children they repeated a count to 10 several times. The compctir:g · reaction served as a pre\'euti\'e measure in the idcntif:ed habit prone situ.Hions as well :u a corrective measure.: whrn thumbsucking or any face touching occurred. For the first few children, this comp!ting reaction consisted or holding the hands away fr0m the boc~. but 
this was discontinu~d when children reacted unfavorably to it. Since r:i~httimc sud.ing 
was especially likely. the "hildren were told to keep their hands by their side with the iim clenched when they went to sleep at night. 

Social support (social reinforcement) was encouraged by the parent prail-"ing the child when sucking was absent and by providing pleasant surprises. visits. etc .. when sucking was absent for an extended period. For all habit rc.:,·ersal children, the r~m~nts were to 
tum off the television set or interrupt the su~gested bed:irne story wh::n;:vcr thumbs:tck­
ing occurred. Also. concerned persons were identified, such as neighbor or grandpar;:nt. whom the child was to call to report prot~rcss. 
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The procedure was prc~\!ntcd as a pmc in\'OI\"ing 'c.\crei~.cs' (clenching. ;n~d r.rao;!'in1•) 

that were th:: rcspomibiiity of the child. th: p:tr~r.t ~:.:niP~~ to pro\'idc ro.:u:i:~•1 -:i~ :wd 
cncouwgc1n:nt and cnforcin):! th.: program only !-h,1~dJ tb:: child fa~! to r ;-~!ot rn th:: 
exercises af:cr a gcntl~ rcmind;;-r. The vmious proccdur~s ar.d probable pr'-•bkm situ· 

ations were rolc-pl~tycd. 

Control/)t'OCedur,• (bittt:r td.\1 i11g s:tbstatrC(') 

The children in the control group were no~ COlm~eled directly by the counselor. but 
rather the cmmsdor instruct.:d the p::~rcnls by phone on the us.: of a commcr::i:!lly :1\ ail· 
able liquid containing c~tYCilnc p:::-ppcr extract and citric acid ~md sold for t~c purpc~c of 
deterring thumbsucking. Th,; liquid was to b.: applied C\cry morning ar.d C\Cning. The 
parents were cncourag.:d to l'c consistent in the applicHtion and to instruc: habysitt:rs 
and other cmctakt~rs to apply it in the parent's ab~nc~. Th·~ p~~rents w;:re i:1s:ruct~d to 
keep daily records of the chiiJ's thumbsucking in the same mann;:r as did tlh~ h;:!Jit 
reversal parents. Sine:: th::~.: children and p:uents were ad\'is~d only by phonc. they 
constitute only a p:!rtial control to determine how wdl this commonly used prcccdur.! 
functiom:d with minimul prof:!ssional contact. 

RESULTS 

f Figure I shows the changes in thumbsucking expressed as the mean percentage reduc· 

( 

tion from the prc·trc::Hmcnt bast: line level. The data arc expressed in terms of percentage 
change rather than absolute fn:ttuency since th:: children ,.,tried greatly from 1-:oo 
episodes per d:ty. Me:tsllre of c~:niral tendency bas:d on absolute frcq:.:~ncy would h:m: 
gh·cn disproportional.! weight :o the small number of high r:1.te thumbsuck.:rs. For the 
habit reversal children. fo!lo\·•·up data was avail;!blc for all clients up to th:: third week. 
for 17 up to the fourth m.:>nth. II up to 6 months and 9 clients at the ~0-month 
follow-up. The hJbit rc\ersal children had a mean reduction cf SS?~~ on the fir:;t day. and 
about 95% thereafter until the twentieth month \\hen th~ rcduc:ion was 89~~. In contrast. 
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Fig. I. Treatment or thumb· and fir:~crsucking of 30 young ch:ldrcn b~ habit r.:,crsal :~nd by a 
control proc:.:durc. Tile control prv•ct.iur.: ct•nsistcd of p:unting the ting::rs and thumb ..,. it h a 
biller t.astinll solutiun. Th..: d.ua arc: C.\prc~,.:d :ts a r~rC'.:n1.1:;.: rc.-~uC'IIon rdam.: to tt . ..: bJ...:Im.: 
level and are rrcscnh.•d ,l,tily for the fir~t ''c.:l:. w.:c:l-.1) for the n:mainC:::r or th:: fim month, and 
monthly th.:rc.lih:r \\tlh a lont;·h:rm f,,llaw·up at :o mc>:1:h~. Tr.·:!lm~nl C'l'nst~h:d oi a str.glc~ 

uainmg session imh.::ah:d b) the 'cru.:..tl .lllllcd hr:c. 



398 

the mean p•·rccntup:· 1 eduction of thumhsuc:king for th.: control chil(!rl·n \\as _1.~ -i-i"~. during the 3 mouths of follow-up. At !he 3-monlh foliow-up. thl! d1:li.:r~w.:..: b.:tw~·..:n 
groups in the reduction of thumbsucking ''as statistically signifk~t!lt (l = 4. 79; p < 0.0001). . 

In lcrms of absolute frcqu~ncy. the habit n·•ers:ll rhildrcn h~Ld :1 m:.-an oi U< c-pis•:-Ji.!::s 
per day at thl! 3-month follow-up co:np:trcd to the pre-treatment m;:an oi .Vi ~.:pi.'oJ:s p,·r 
day. The control childicn h:!d :;, mean of 21.2 cpisod::s pa d:ty nt tlu~ 3-moniii foii0w-up compared to their pic-treatment mean of 52 cpisod.:s per day. 

Analysis of the individual d:lt<t of the h:tbit rc\-crsal chiiJrcn at the 3-mo:Hh fol!ow-up 
in terms of percentage reduction sho\\ccl that 47~·~ h:!d stopp~d thurnbsuckili!,! compk:tdy and all of thl! .others had a rcdu:tion of at kast so·:.~. Of the control child:·cn ::t thi! ~::mi.! 
3-month follow-up. 10"~ hJd ~topped compktely; 60~.-;; of the childr('n showed lilt!..: oi no change (Jess than a 50~~ reduction). 

To evaluate the cf.cct of the children whose data became una\'<!ilabl~· durin!!. the foJJow-up, their s:::orcs at their last recording were compared with thos~ of th:.: rc:n:.~niil~ children. Tbl! m~:m diffi~rcncc in perccnta;c r~duction b.: tween those childn:n ,., hose data 
became una\'aibblc during follow-up and the remaining children at the s:unc time was 3%-

DISCUSSION 
The habit rc\'crsal method was more effccti\'c in eliminating thumbsuckin;,; than the 

use of the bitter tasting substance. About half of the children rccd\'ing the h:tbit rc,·ersal 
training stopped sucking entirely. compared to 10~.~ of the control children. Th-: cfE~ct of the habit rc,·crsal continued for the duration of the 20-mo:lth follow-up. with a reduction 
of 89-98~·~ in sucking throughout the period. The children who were una\'ailable for 
follow-up were proh:.bly not unrl'corded f:!i!ures since their r"duction of ::::;::k::-:g was almost the same at their last record as those children who remained available for fol­
low-up. The .mar.r~itt.:dc of the reduction by the h.1bit reversal method w<ts substantbl and immediate in that the mcnn reduction or .;ucking was SS% on the !irst day and progrcssi\·ely increased to a 98~~ reduction at th;: 5-month fol!ow-up. At the ::O-tnont~l 
follow-up, SC\'Cil of lhe nine childr-:n had sto;'~'.:d sucking entirely. c-ne chiiJ b:1d a reduction of 98% and one.child had returned to sucking at the initial r:!le. Tl:~· j1rcs;:nt 
results a!~fl·~ar almost as favorable as those oot?.incd by the usc of the palntal cnb •.•:ith 
::purs uy Haryctt et al. ( 19i0) \\'ho also obt~tin:=d a 90~~ reduction. The habit rcn·rs~i method. of course. did not produce the eating and sp;:o:tking probt..:ns whkh h:~';; b..:en reported for the crib. Future C\':tlu:Hions of the pn·scnt method mir.ht weilu~;; a control gToup \vhich rccci\'~S the same facc-to-f.tcc Cl'nt:tct as the tre~tment group. Also. future 
applications of the m.:thod might wdl omit the arm exercises which were us..:d with some of the children, but discontinued for them and the subsequent children because of its 
cffortfulncss and neS!:tti\'c cmotion:d reaction. -. 
Acl:nolo,:ledgrmrnts-Gral::ful acknowh:dt:cm~nt is l,!h·en toR. de: Vito for pro,idinr facilities and asmt:mce. co J. Maedkc Cor stalistical as~il>tance. and toP . .1\.. Lc,·ison for his general assiscanc.: and encouraa;~m..:nt. 

REFERENCES 
AzRtN N. H .. KAPLAS S. J. and Foxx R ~f. (19731 Aucism re1c:rsal: elimin:uing stcrcot~pcd sc:lf·slinn:i:llion or retarded indivu.Ju;tls. Am. J. mc11t.lkhr. 78. 241-2-IS. 
AZRIS N. H. and l"l'SS n. G. (19i3) Habit fC:\Crsal: a method or eliminating r.er-.-ous h:ibits and :i::~. s.·lrat·. Res. Thtr. 11. 619-6~8. 
DMLACt: r.-0. and Fkl'i.-. 1\.-K. (1971) Finscr-sucking in children: A sludy of incidence: and occlusal condttions. At'ta odolll. St'1111J. 29. -1?9-512. 
BAER l>. M. (196:!1 L:tbor:ttt'ry conlrol or thumbsucking by wilhdrawal and rcprc!.enl:llion or reinrNccment. J. ~."Cp. Anal.rsis £1.-I:<Jt'. S. 525-S~S. 
BISIIOI' D. R. and Sli'\IJ'II'L:ZLR J. s. (197JI B.:ha\'ior thcf:l!'l~' or thumbsud;ing in children: A p:mi\hrr.::nt (lime-out) and !!C!lc:ralilauon c:rrect-wh3t's a mother to d.>? l'nchol. Rep. )). C)~Q. 9-!.S. FEsrGrk T. !\f. (1971) Sunmlu~·s.:d.rng b.-h3\tOr as :1 S)mptorn ~.:t-s;i:uac: for thumbsu~:l..m~. Dis. Al•.t.lntt•r. 32. 1820-1821. 



• • 

.. 

( 

Ill Sill It\'./. ~- (1 1)~,'., ., huml·,~~d ~··:· \.llll>..: ~ ··~r.:·· ····l. .I n:.! I {), ., . , , ''"' ' ' -15. II 1:? 
FO\ n K S. ;,nd ~11 Ill• I"~ lJ I :"::'JI I'J,•:•i:lll \ pr.:•.:1:: • .1 ::nd I<'""' <>f ll t: :tl1~:· u t in. I ~0 C:h.-S ~:.:11 :tt th.: ~-t~ 'u! 

clin;: f••r pr.: ·,.:!·"'·'' ·.:hdt!:.-a ;a il<"li':J .\!,.,,, lit.: D. ~ '•: ~~ I. 
t'OX'I: lt. :-.1 . ;;nd :\no' ~' · II 11'1/Jt T!l; dunrr.,Jt :Pn ,.J .1111:'11..: "lf·~lltr.u!.~tOI) l u:h:~••or b) o•..-rc(lr r.:ction. J. 

"'''"· l •d t<JI'. "''II' (., I . t J 
fRU'~IAS U. J ~ !--1••)5 i) .. So•.•t :•~· r f. ami Rlln1l . i{ (l 'Ji7t Ti . um!o ·.u~klit!; in :Jn :lu tiS!ic cluld o...-rcum..: b~ 

o·;crc,m,·clic•n J . li.·I:.JI'. T!:u . ,._,,, /' '.1';",11. !\,.:'II ~~~. 

JIAtOI.Tr ft . 1) .. llA:'><i ·.; F C. and D.\\lt>'' '' P. 0 . (!97111 Cfuo'•t'.;c thu ral·~u<:bnf;. ,1, ~conJ r.:pcrl 0:1 

treatm•:nt :111J it s p ~:.-r ' >·• !.>:_; t ·::d d\·ct~. Am, ) . 0!1!~t•d"•lt $7, I(,.; ·17!). 
HAAYt:TT R. D .. II." '~ · =- f . c.. :),\\ llJ\() .... P. o . :onu s ." III Lo\ :'>11\ \1. L 11 % 71 Clroni.: t!lu rnb- ~u;-k i nl': Th~ 

psych,•lo!!iC .: 11~·Ct$ ;,uJ th:.: rd.: II\ ..: .:lkc tl\; 11~'5 C>f •:11 n.HIS m·:t!toJs of t n.::ttn~c:H . . ·1•11. J. Ortl:oc!o·,.r. :'J. 
56?-5S5. 

II0'-7.11: !\1 . P. ""d \lcK11: J. P. (l%~l Th~ <..: • thl~,·rcno: in thumb· '!:ckin!:. J. f',-J,at. 61. 7~~ 7n. 
KAt;rniAS J. ~1. and SCRA~IO~ T. R. 1197-ll P.tr~nt con:ro; of thu:,;b;.uc~an& an l h~ home. C::.IJ S111J_r .II ~. 

1-10. 
KstGIIT M. F. and ~lc K1 ..;zJL II. S. (197-l t rl imiu.lli.:>n of l.v.:<i!am~ thumbsucl.mg in horol:.' sc ll an~< thro:.t;!h 

conlinr . .:nt rc:IJH;f. J . a;-;.1. f>,· I:<J:· . .-l•:. tl. 7. J.i Jl'. 
M AKTIS D. (1975) ,.\ ,. , >,·:r uld 'b;!.:t\'lCrl' t' >vi<..: , h~r \ibling' s chronic lhumb\I.IC:kinp: probl;m. Ct~.-r,•cttr,• 

Socinl Ps I C'lz:ool • .I fj,•/,,.; . T c.-!:•:nl. ,\I,·JI·n.l• Tla·r 21. l'J · ~I. 
RO!>S J. A. (I 9.141 U$C t)l ll':ld·.~ r anu r.:cr~ I<' (,)111101 Cl.l\\ r (':)f l) thumb;ucl. lll!=. f'•,td:nl. Nop. 3 1. ~ =7-JJO. 
Ross J. A. (1 9i5 ) P:~r~nt; mr..!:iy t !na :nb> \1 1.' ~111 ~:: i\ l':t!-.: :-tud~· . J. Ll:•h:lr. TJ:,·r. 1· q• P.~.••l~:n r. 6 • .:~ :l< .;'.l. 

Ro'\S J. A. :-.nd Ln ·t o,; t U. A. (J~li.::J C.1ntroi (If thumhudin:; t:l th~ ci:lssroorn: Cas~ ~ tud). f',r(,'l'' · .\for. Si.i/1; 
:\4, 5Sol -586. 

Stlll!.llROl.'S lJ. D. (19'1-1 1 G~r.a:::.!:z.ltion and maint..:roa::c.: of inl~r'"cnt ion crT~ ct5 acros< lim~ ;:.nd ac~o,~ s: tllngs 
for thun:bs:.H.:~ing tr.:J tm~u t an ciuldr''"· Ois . . l !>(/ l ll td . . l~. 56<JI .. 5o9~. 

WRIGIIT L., SCIIAI 1-L" A . U. :~nu SoLCI~IO'S G. (19i•J) L•lC}d.:-p.-dw of I'..Cinlfic P)_r,·IJoloiJy. liniv.:rsity Pari: 
Press, ll:tltimorc. ;\I D. 


