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I g no WOT I OB

(1952) eleetrophy ■ my

mapped the cortical projection gone of / . &

- • ■■ ■-. • . .• 7 > . ■ > .• ■ 1 ■ ■ ■ ■ -; ■ - /

the hemisphere Just rostral to the tip of the ectoeylvian 

fissure* However, they did not equate this area with the 

cortical reception area for taste since It aeelble

;. ' : ■ . • ' .■ •- : ' ■ ; .. r ■: - • .

activating tactile tongue afferent® as well as or Instead 

of taste afferenta. This has since been shown te be the 

eeee (Oohen et al*. 1957; Landgren, 1957)* These 

investigators agree with the localization reported by

- - i amelon, sad usir ■ ■ •

■ sells la a* found two type® of calles

those responding to e -‘-llt-y, either tflMMNM

tactile, or gustatory, and those responding to a combination 

of these* However, th: -ance of touch-responsive

/ - ■ - ; . . , •; ' rt on

separate cortical reception i for touch and taste in

the squirrel monkey (Benjamin and Bnmer®, I960), would 

Indicate that the true taste area in the ent w I 1 tapped. 

Additional support for this vic ea as from ablation studies 

on rheeiMi BMlceys (Buch and Patton, 1$46| Patton, Buch, and

1.
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Fulton, 19A6; Bagshaw and Prlbra®, 1953)I taste deficits, 

es measured by preference tests for quinine hydrochloride, 

ware observed only when the lesions invaded the bur4 

ope: . In the rat, with its lissencephalio

cortex, attempts to Lze the receiving an •• tsste

have bee ' ore successful, It la 

projsc . zones for taste and tactile after ■ ■ 

a groat deal (Benjamin and Pfaflhann, 1955)* 'The taste 

nerve area occupies approximately four ®q, m« of cortex 

just dorsal to the rhinal fissure and beneath the middle 

cerebral artery, about four a®, caudal to • : .

i

At the thalamic level, information on the rat is

- ’ ■■ * ' : c. ■

degeneration technique, Benjamin and I identified

a morphologically distinct subdivision of n» ventral!® 

medlelie, the most ventral and posterior part, subjacent 

to n, perafeacicularis, as the thalamic relay for taste, 

Ihl- is supported

ra, Benjamin, Ables, I960; !■*<*•» I*« and

Blomquist, 1962; Prosper, 1961) whose electrophysiological 

oarly a further Ion of f

within the subnuclnus Itself, Tasto affere ccupy the 

medial half of the subnucleus, the chorda tympani 

projecting anteriorly, and the glei al nerve

posteriorly; the lateral ho If receives lingual nerve
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affer late touch and temperature. "hat the

relay nucl . ; for t? ■ s loc . in this part of the 

thalewa® not- only for t ■ ther specie© as

nelly ie sho'f . the following 5rv . : -son

ht and b) report that 1« . i i« ■ ..1®

• . -

goat* In the monkey, - last or . L .- . .

(Patton., Such, and Walker, 1944j Bagshaw and frlbrna, 19'53),

5 ndl ca t! nr that this nucleus, or some subdivision of it,

■■ ■ ■ y for taste.

Several te . sed in the loo,lisation

of these cortical and thal&sle taste areas, but the oi

•-■■io. permits the unequivocal conclusion that the area

of interest ©diets© ? a is the M

e, combined with pre- and pc • MMM

of taste sensitivity. Host ■ • • • . han bean done on

■ rat er.d h; u ed as its v . i the two*

bottle preference test as first described by Ichter (1959). 

Sorml rate exposed to quinine hydrochloride ( have
aversion t5 ■■• of approxlm - ■ 15 i 10"^ HOlj

after eortleal lesion®, these increase six* to eightfold

-sin and Pfaffaann, 1955? Benjesln, 1955b ■' " in

. Ikert, The hre hold el followli
destr^etion th< \ 3 - . 11 . — - u ■ ore

.lo, ranging fro® ten to twertv-xlve tlsies the



1. (Ables t njaain, I960? C? • ■ ■ ■ ■ < ,

.ta on t .-.tance ar than CHC1 Is sparse, but

■ fffiann, have rt .1*10 ’d.th

thalamls leal one do not shot typle 3 ■ ■ ■

' la intake . . -‘d with lac '-v-tly

■. ■ . : t elutions of ’ oride and

, t . • Lved ani

:t indication the ®fersl
tro, and t. ■□. is not a

si. • • ■ • • .r . . I # flMMMI 1

■ .5a and b). Quinine hydrochloride mrdon

. ■ = ' a low flui ■ • ■ ■ lea

'ft . 'ax* than th...

■ ved anlssalB* Moreover, ablat.1

. increased thresholds for low fluid

Ived '■■■■;■’
.. ■ ol■’ .-.. In the ; ?se

■ -ter anii.. s Ion of ■ ? w . to Inelu ■. jst

• neo> orte: r ■;« in : > It

■'er cor ' ■

. : f . . t ■ other !... . ary project I I . area

■ action it. te dlscrlndnc ■ ', -d to jud«e fro® the

' r : ■.■.< ■. .u.t ■, that these other ar re oortioal.

One short r ■ -f' the prefer®, oc . s ■

coming ite sennit o degree of fluid lion,

has just been Be '.tied* f -v-" ate d. ' -n of
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i 'lehter’s ©lassie paper 0

on the effect of adrenalectomy ■' :■ reference Id

for sodium chloride, and In various attacks subsequently 

••de » Hichter found that adrenalectomlsed

I I I 1 -- - ’ :<

'■ /. 4 ■ a#peel11 i , / ■ ■' 51 i.■ a - I ■ • ■1 evere

I ■ i • . ■ >hr 14, and ■ 1 ffe

■ • ■ tai • ■ ■ ' ■ •«

• . ■. ’ ■■ . '' • ■ ■ ' ■■ - ■; : . ■ : ■

■ > . . - ■ ■ V '■• -1

. n i ■ ■ ■ . 3 I ■ ■ St' re '■ © . h r v ee I 1 ' -

■ '•}, OtherO'-
investigators hava demonstrated that it is not adrenalec 

per se, but the a resulting from »dremle©tomy,

that la responsible for the levered thresholds v.' / -.?

/ t •' ' ■ (o  r. | * r i - . ■ ; ' ■ '"■?

■ and Teitelbaum, 1961). Accor /, a dual pt

hold has been proposed. There is a stable sensory 

did relying on th® capacity of t ■/ - ?-

independent of motivational influenoesi the a

: ■ ' < . ■ : ; ' < ■

, J ■<-;? • - - '

thr the influence of many other factors - in the case 

of edrenaleotomlzed animals, thro. heli® need for

sodium chloride. - al animals taste weak sodium
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. ' I ; •. . 1 • . .

I B s : ' / ■ ? . ' g | t ■ . . MMAa ' -

Uy*

• ■ . I . ■ \ g . - 4 ; I 1 • . .

preference thre> l and Akert* 1959?

■ . ■ e,

. ' ' . C — . ' ? 11 1 <

I ' . ' ■ I . - ce

■parable reeul • . Koh and

. < • ■ ' ■ b ■ - 11 ■ ■

JBtft ue (BiChter* • ■

certai -.jrently

□lr taste qualities alone* ■ .ion*

- . ' ■ e, way be wuiflel MM the

- r •',.... between sensory »Mt 

to a al- like a] late

' . S’ ■ ■ - . ’ ■ I I • I . ' •

■ M • ■ ■ ■ ■ ■. ry 1 . .

■ ■ : i ■ e ■ . ■ ■ ■ ■

' . < V . . ■ 1 j. : . ■■ ' • a |

highly unreliable* sethod• For quinine* it gives a 

reliable eatisat® of th* sensor? threshold la normal 

nondeprived animals? this is not true for highly motivated

s 1' . .it: hunger and shook motivation yuperimposed

incentive derived fi ulnine 5

-ry
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: . ; ■ ■ . . '■ .. ■ . ■

I

' :l e |f M I | ' - < '

■ ' . • Calf ■ ' 03 I ; : ;

I : < • | iffj ' . m 11 ■ ■ ■ I 0 14 ; '

. i

mi

a

11» i ■

1 itio . i4 ■ 11 fl ■■■ . ■

til ■ \ ■ a i i a i ■ ■ - < . 11 . ve

................. ‘ ■■ ■■ hh*

- I . ' 11

' . : sad ■ ' ■ x la ' ■■■ *3

■- ' - ; ■ f.-i

. ■ ■ • t ii al a ■■ " atei

• , ■ - ■ I la | I 11 a ■ . i a I - ■ ■

pile of * ’ - i

11» ;.:■■■ 1 3 . pre? ■ ■ ■ 11 . ■ | m - a a i i

■ . = ■ : : • ■ >”•

■ ■ an (V ■

» ■ooeta of signal detection

' ' | " ' ' , It ’ I '

i . • ■ ■ aa . - m ■

motivational infix lob can no distort preference
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1 — ■ ■ • > .• '

. . m! ‘ : ’ hit » • ' , bI ■ ■ HP

it small *1 ■ pared to the known effects of fluid

, sad negligible when contrast- “ ■ effects

•1 ■ . ■ ti 11 o def Lett ■ Ike ■ -11 1 < ■ >’■•■ ■ r • ■ . ‘ ■ '■ .,

"erred or • ■ 'it stimulus are

) chance to interfere, since the animals must
. . . . , . x .. r ...; .. .

.. . " ■ ■ / 11 1 ■ Ml 0 . 0 . '. M 11

effects of cortical ta^-te ere® lesions in rats on taste 

felon, as measured by two different tt

and for two different substances. The techniques are the 

Morris ;,d Sorrison ••th the tw»bettls preference

; the substances are Ane h> ie and sodium

••



METHOD

... two ■

; . ' : . . ' t . ■ A

i . • - ■ < a . ■ . ■■ ; r.. i ■ • 1 ■ • I «r w■ tl th . ok*

' 1 r | A.’ . A ■

• / .. - ll. .. : ; . A .a a a. . ' ■■ ■ ! ‘ i

<..  < , ■ .a . • A lo < a !1 .- B

chloride.

*| A t I - ' '

jects and Apparatus

nineteen male hooded rats were used as subjects, - 

eleven in the quinine hy ■’-ochlorlde ’) preference

■■ - : ’ t In r a '....■ rou a

. ere Indlvi a ■ • llndries 1 wire MMrtk

cagea, 10 inches in diameter and 7 inches deep. Two 

l?0 -1. pita ite >? tted i ’ *• and metal

m th* outside of I nt

their spouts projected through the sash of the cage aides, 

were used *i I i tie## '' ny were positioned at

opposite sides of the cage, v’Ja '■’’••• a;a- •■..• - ! ■’

The animals had continuous access

10.
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to

. a .

1 ' ' - ; c * '- • : ■■ : ' . ' ; ■ <

X t . ■ / ; - ! . ' . ' - ■ ,

In and Akert (1959). For the ve

. : : ,o rJ <' . ■ ' h ;rV-o-1 ' •.•/•

1 p er* I ■ ■ r«® - ‘ ; mh fa • ; ; . top

tottto » ' ■ bO lai . ' : ' <■

other . tap water

experiment. In the ease of the HaCI o, testing

. \ .1 X solution; again, ■ 'oed

tap water* These solutions were presented for 48 hours; 

after 24, and after 48 hours, the doH.1

■. i ; ■ - - ■■ -tion

- '■ hou r eriod, the

■ - m ' 11 tof ■ Hi' I . ■ ■ ■ ,5

■ ' I ' ' ' :• I I I 00 I I |

to d o ■ 11 I b b • 1 ■ nei '1 I i t ■> j ■ ■ ■ li.

.1, .'' ■ . , ■■ | .■«• a e ■ q '. r I - ol

SaCl, from *1 M to .0001 ?4, were used. At the conclusion

■ atoa series, I Is were operated upon,

■ . 11 - ■ - ■ . ■. - - ? . : ? ’■■■

allowed overy period of seven to

■ ; t i e ■ . 1 - . | — - '. ■ Ml

■ < ■. ■ . O■' ■ . . ' • — ■ ■ ‘ ' ■■ ' ' : Io

obtain measures at varyln ■ ' es postoperatlvely* At the



lS ,

eonelueion of the experimentt all animals were sacrificed,

■ er being fixed 1 - -.lin, were

■ .

■ . J- • ■ . • ' . r ' ■..< v - C: I • ' 1

■ ■ . : -y

X ' I • • - • ■ - 1. ;.....< . c - ■

1 ■ ■. - • t G

• ' - ■ '

!= : ' ' ■. d- „ ■ < , ' < ' ,

rt • I -

Subjects

' s ■ =-■ ■ lu

« • .. •<’•■ r: : • ■ ' .■!"

■

■ ■ 1S

■ ■ ■; ■' ' ■ t

■ . . ■ r I

■ • ’ ■ : box 10* x 11* x 8* high* with one wall

1 v, ■ ■ K

■' ;u • • ■. - . ;C. il-



We

<t a 3 inch lonr slot cut ' - r of it

lei to '* ■

, fa

disc of 8 inch diameter vire ten j • ■. ties fitted with

cor » to were wired Into a

•..ter eircui

floor and 11 r ' lrenlt» The diac

■. ■ J tinned thfit © bottle

. . the box wall, i

.?pa«d elec'.

a* • •

' '7*

frooedure

Training in the si ' . r‘. ;-•!

into four stages# A3 . ' -

I** in a le lever situ: I

.

/ wired • & ton- yer

: . ‘ .:■ . -r. . ,\os .• ’. ’ . er ''■.■■ ’■'• f

a roinfoiWl fe ■ Tl:is * .

It ■ ; . . ■ ■ . r '

. . . ' . ■ '

^rnforoemente per daily eeaelon, or, if he a» 
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was left in the box for one-half hour. These sessions

;ued until all .• la were freely alt aen

.

Stage II introduced the lickin- component of the 

Ill bottles were filled wit r,

Pio " ■' . o • ' ■ .- or •

turntable counterclockwise 1/20 of a revolutio

......... ■ ' . ■ • - o : : OOX. A • ■ . '

t’-la would either be re' reet or not, depend’ . ■

- ' sed. If - reed, the sotor

would again rotate the turntable counterclc :: end

' ■ ■ - i ■ ' - • “ ■

■ : . ' c, . . . is© clockwise, and the

same spent would be re-presented. The animals ware 23 

hours water deprived before the fl . - ily sessions

of this stage; they were left in the box until they hod 

ri retMMtt or for one-half hour* In this

.\rfc.

while the spout was in the box had no effect and these 

responses were not recorded.

For stage III, five of the bottles wart filled

th *1 M HaCl (or .0316 nW QWC1) and the other five with

■ ■- :'-i

the right hand lever wat reinforced in ' ■ ■ . : ■

3 (or C Cl', Ml '■ f rt MMI t left I lover
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, •. ' - ■ ■ ■ ■ ■ <■<:■■■ . / A . ■ ■ " ; ■:

t . I I ■ ■ . ■' ■ ' ' I • I...............

grove, f sose® Initial progress, stabilized at r .
. - • . / . . v ' , ■ • ' - ■ r < • ■■ ■ ' /■ . ■ ■

■ : .A

Otag® IV is th® same as stage III, «r«®px t ■ *.

- . . ■■ ■ < ' ' . ■■ » .. ; . : y■. , . ■ ■; ■ ■ A

. ... / ' ■ . . ■

/ 5 V;: ' ■ n,

its dally session was increased to 100 trials until th®

......

- ■ ,.-n,

s". ■ '. .' ■ were advanced fro® one stag® to the next

in ’ . ’ ■./-. ' ' . : '■ ' ■■■' ■■ // . s ; r " ' ' < ■ / n /

&nn- . ■ ’

vn n .... ■ ■ . . 1

vhn ■ • \. ■ n< !

nr, t ' .A ''.n

. ■■■- . ;. - during th® last five weeks of
• ’tn ? ■ ■'. ' ■ ' ■ . ■ ... ?. '

hn cf n n . . - . • . • ■ •>■

: i ■ ; r .. • :.. ' ' unt J they

... "-s discarded. -as I IV of trail -r this

■ ■ nn- ■
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At the ’* training, testing was begun,

x -^t days alternating with retraining days on which the 

solution on we .1 M KaCl. for each teat day,

the solution concentration we reduced by .5 legarit 

step, so that for the first five days, the following SaCl 

iutions were presented: D&y 1 - .1 . 1 - .0316 H,

Day 3 • .1 M, Day 4 • .01 K, Day 5 - *1 The reduction

of solution concentretlons continued until performance

X. ; ■: V < ■ ' X

■ c . X ■. : 1 ’ X'

was presented twice, ..oilox’.- ■ the second presentation,

the animals were operated upon. After a seven to ten day 

recovery period, the ■-

. xperi . I • ■' x , x ■ ■ x- .. • ■ ■

jur day®, two sessions per day, 50 trials per session. 

Hetesting we I n, ewetly cribed above. At

its conclusion, the animals were sacrificed and their 

brains fixed in. ferealin, and subsequently photographed#

fart III » surgery?

All operations were performed under Nembutal

... .... . 45 mr, per kg., with & supplementary dose

of Chloral Hydrate if required. 1 1 holes were ®ade

se 7 dental burr. ■ " : a to the t xl
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; • HI • : ■' ./ ■ • 3,

.11 ' ' 11 ■ 11 11.. ■ ■ ■ :

The taste area of the somatosensory cortex, at the Krieg 

coordinates «i or «►>•<> end 4 3*5 ., Il U-rr.1 ■ ..

'*■ •■ . ■ • ral 6.0 ran., was ablated by passing

3 ®a. for 15 eeoon< elar needle electrode

exposed for approximately 1 m®. al tip. ? 1 ■ .

was made by four i rate electrode placements, with the 

electrode tip designating the four comers of a square* 

Control al -Is ur. Ml operations, 1 .ly

scalp incisions an I r holes were



PJiSULTS

. . ........... -

Measures obtained from the ®'-e* ■. -• roup

are plotted in figure 1, with the ooncen , in

mllliaolee, of the QHC1 solutions used displayed along the 

X-axl | id the QHG1 intake percentages along the T*axio» 

The three pairs of curves represent operated and control 

ups at the preoperative and two postoperative stages

of the experiment* that XHC1 is a very aversive b ce 

t t ■. . previously show ( * ant

PfaffaaaBt 1955) and it in again apparent from the present 

tef Kt ..X repx anly 2 to : e total

intake preoperalively at the hl 6 cone

As the solution cannontration .ieereasee, the amount con­

sumed increases in the expected manner, An inspection of 

Table 1, a MNM# of the analysis of variance performed 

on these d^ta* confirms this influence of concentration: 

ctor (A) I at «.O01 lev

Returning • ' gure 1, it can be seen that preoperetlve

intake curves for the 1 ■ • ry similar, but

-t thia ■ re p© eratively* At all

. 'centrations during postoperative test It the operated

18*
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■ I 1« !»• fey I rid* - t»
giOl intake, expressed as * percentage ef total fluid 

■, ' ? ;...... : ■ '
of tr . . ' -





TAB1£ 1

aweary Analysis of Variance for Quinine Hydrochloride Frefarerv- ariaent

Souree of Variation

3^03.03^)
^7

X

...
'

■ 1

7 .

1 *

C (Clrettpl
error

A (Qonean trati*:»is)
3f&

6512.8509 W.5191 <•
'. . . ' ■ . <*

error 13820,7117 100 138.2071

B (Stage) 3778.2992 1839.1^96 . <•001
J0M .. <<
error 1wO»WMk)

6013.6551 10 if. 3180 <.
U6M.89G9 10 ■1 3.3W5 <»

error v
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I i . * 11 I I . C 'Cl ' h ' KI ■ ■■. } ? ' 11

i . • ' - : ■ ■ : • : - - ■ •

sensitivity to QMC1< ostoperative test

■■ . twenty-five days after operate

. . . . ■ . ■ ■

tbc.t a substantial deficit still remains* If lesion®

/lor, ■

■ - < ■ it st ■. b ? s> 11 ? ■ I on ‘ , i Ml I f? 11

sight be expected, they affect behavior differentially

e ■. -u •. >. ■.' a-jni . ; ' tn a

significant concentration by stage by group triple 

late?--*.o ■•.':■>. { • .; . ?■ : ■■■ ■ ■ •/ I MN!

In Table 1 shows that both these effects . t,

I; *- 1 . ■ to ..1 t • ’ r-asia 1 ; *e .

postoperative perform ■ Imais;

c ' ■ ■ ■ • . for .1 . tiVS

test I, and tl • ’ ‘ ; a^atrations are treated

1vs test II, I . ■ .

cone 1 ■ and the concentration

■ ■ < . ■ ... . . ............... • . - ' ,

but would not be present before surgery. In the analysis 

or ' . ■. : . ■ ■■■ ' -

significant triple interaction, . alse by the significance 

of the two double Inter.*, i id AC* Table 1

shows e stage effect (B) is significant, but the



I ■ mm < ■ ■ . < ' , e > ■ -1 .n

I ■■ I I' ■ 1 ei I ■ • ■ ■ ' ■

great increase in '■& show by the operated group

ve tests. The group factor (C) la 1 '

all t..

. ■ ■ i i a el n ’ a ter ' a a I

obtained by interpolation at the 25^ hi the curves

re 1. .aedure plan . ■ ve

reshold for both operated and e i ■

Nil ' r .1 mH and .0316 »M

srative tests I and II, respectively, while 

rative control thresholds regain stable at 

approximately .01 ®M. aea agree well with those

obtained aj other Investigators (Benjamin and Akert, 1959J

..... : , K ..
Unlike the ■ ference exper t, this

study is not a replication of previc •■at certain

ona ware sade abc ■ ' a HeCl v ■ - sed on

extrapolation from those for QHC1. It was expected 

that the animals would prefer laCl to water, and, within 

the range of cor lone used,

SB orderly fttween solution strength and

• •• ... i It - . or t 'roup, with



*
' B r a" '

a - si a • . ■ t i v >a :

the eHlaate* The two carves representing operated and 

control groups for t ■ atlve test show that the

animeIs do prefer NaCl to water, l ■ renoe

. ■> I ■■■'• / ' ' - I . | * ' ■ ■ ;

' t? ’! ■

■between concentration end intake la much lose orderly

for ' ’Wl, f- lc ■’

d ■ ‘ ■ ces ■ * ' ' <

■ : ■■'.■■ : «

:-in from figure 2 that preference

:/..■ ■ ■ over the three

‘ . ■ . 1 V--

. It wee predicted that the effect of thesfcl&tic^ 1 \

be to tear jfertn-ee bal ewier» jn ■■educed

V: -.v.-. tinea to cfci. er change

the ' 1 st to

postoperative test II Is an increase in the regularity

intake, R&01 consumption being highest at the

eoncentn : ton .-nd dec in an orderl " ■! ■ -

. r. :' . ■ ■ . ■

<r in ' > v

■■■ ages would be In the opposite directions! preference

tVs'i decrease for the operated animals, •. ■■ ■•. •.■ ■ •• - t
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-oride preference experiment* Intake
. . | . -ge of total fluid

i-.- t ' ■ ■
.. ■ ' • ■ . 1 . . ■ ■ •





TOI.S 2

Su®nary ©f Analysis of Variance for Sortiw*. Chloride Preference F^perirsesit

. fg m a
ML. MlaoM 32M.7331 jj

239«68$2 1.1178o (Group) t -
30 l4 21U.U32O

MWUllU
3138.6119

120

a
931. W3
W,

9.9’17
2.7221

<•001
<.

error

* (ita<e) 38^.8809 2 1927.MK55 <•

2961.^95
2 371.3229 3.5102

Ml•W 12 . d. ,
, 12 . a..

1'- i6c m.

335 total df
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of the concentr function should be di ;ted.

Since this is not so, It seems necessary to consider the 

influence of another factor totally different from 

ablations; this Is a learning or practice effect, which 

old account for the increase in preference over stages, 

and also the lnorea.se 1 ■ of th ntration-

Intake relationship. The contribution of this factor, 

of course, v. - . peoted, so It was not controlled for,

thus Is coni th the lesion effects in the

analy of variance. 7be .roup interaction (BO)

'he triple Interaction (ABC: in Table 2 •*.'

1 ’1 : . ch would n f '-eted

as confirming the important influence of ablations on 

preference behavior. This conclusion, however, is 

Impossible in this case, as the lesion effect is totally 

obscured by the learn"*-- ■ .

Sodium Chloride Blscrimlnation

- last of the three experiments was concerned 

with NaCl discrimination; the results of this experiment 

are plotted in Figure 3, with the molar concentrations 

of the UaCl solutions di OS hie X-axis, and the

percentage of correct responses on the Y-axis. The 

operat - id control -s contain four animals each

• to ■ at one of the experimental rats was

discarded at stage IV of training for falling to learn, 

and four others in t . oup died foil n I ery.

lnorea.se


9

- e curves of figure 3 were obtained

averaging the percentage g. at reaponhM for all

animals in each group over test and re 11 I

•operative and postoperative stages. These cycles were

collapsed since accuracy scores were similar for the two

pr ■ . ■■ i ti .

■ *j. 11 e . ■ . .. . .■ . kjmi

are •■. ■ ...11,; similar, and the offset o: ... ■• In

. ■ • ■ = ■. . .r, response . oy f tiling

fro:' about 85^ at the strongest cancer. ■ to ap roxl-

bi . el § ■ . .. ■ '• - ' ■ , , • . i

■ r . • . . /. . . . •. ,5hi > .. r < I on

• • I io ",

■ : '■ - -erformed for

to Is /roup; the sone. ■ . .-tor (/.) i« significant

at <.c . Level fldence* The post rve

for the control animals tly resembles tlve

performance, •• would be expected if the sham operc

■ • • ....... . s. • ■ -.• . 1* ie ae .q,

■ ., ■ ■ e • ■ ■ i ■

for «1 M, the strongest concentration used, Is only 6t

and fells steadily as the solutions become weaker, dropping

ance level at .000 . 1, This effect of

the cortical lesions is reflected in two terms of the

analysis of variance in Table 3. ~ge by group

interaction (BO) is significant, conflrslng the post-



... '..a® chloride dlscrlffliaation experiment*
•... .> ■ • . . ........... ■ e *

' • 3 < . / ' " f . , ■ . . ,t . ... . ' . .
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2
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6
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■ ■ . v < . le a ■ I * ' > ■ .

• I hi . -■ I tat ■ al . a < ©1 lx • M . ‘ -- 1 « ■

a part /. I L$u«t the animals art

■■. .. ' to •< ■ . . <

. : . ■■■< .

v @ ; e 1 ft ■ a! ■ a -

• . • i . ■ m mt ■ > 11 eel >1 a I . -a t ■ <
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Pfi ffsann and Mire (1950) ar.-» s clear

< ■ ■ • ■ .

t reshdds, inJlcatin^ t t ■

. . ; I ns, 1t 1 ■

believe ;'.• preference is a higher order function than

' ■ ■ ■ and 'erends on dlscrUilnt tloi .

. ; . ■. ■ > • U-St tl ' '

' ■ • ' ■ ■ ■ a ixhibil e ■ ■ ■.. a c

for one or the oth • these substance.-. eaestl

, i ■ ■ ■ io . . : ■ „ tur® a - e..ee

r, la . - I . ; ra

- . , . by the c- twa or an ■ the brain* or

fere . ones,

1t . . • at ablation of the • ■ • . of

the sensory cartes . ■ in «iu ft:<ert, 1/ ) ■ .. - ■ i.ion

O . i . ; ■ ; ■ • ■■

' ■, • ' \ . I 1 . ' • . ■’ '

>ftfcrenc. /. / -■. g apt-ion, over-

■ ' . . . ■ ■ / ' ■

for preference ve?x>vior, acd thet the t ala

i e.. ■ ■ ■ Lon of

pathway to the cortex. Is discrimination, then, per

•. . ■ .■ Lspoj ' - , '. ■ ■ . ■ d

■ ® ® 13 in ' . ; reeult®
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. ' MM - ' I ■ IStd* ' 1«

. ■ r . • • o ■< it ■ • c■ ■ . •

solution need . I tion v

|«] HI 1 | ' ' ft* ? ' v ■ ■ ' '

■ ally i ; In both these ■

1 • ty , a* > . - 6 I.. . ■. Ml . ■ ■

other :n»ry sensory cortex or the th&lamie

■ ax m $ » o ■ - <. 11 »©• ■ - ■’ to

results for the quinine hydrochloride exparinot

1 1, i - ' • ‘.s

• , : ' . ;•/ r^a •ro th# operation, Their reaction

to the three I oeatretlons ©f -^chloride

is . f •

■ ■ ■ U«

the second postoperative teat began twenty-five days

■ i. , ■ ■ ■' .e ■ ' -■«

uea sustained at ejMirstler, l •■ :n; f->r

wu:. ve dissipated by . -.3 time, The recovery, then, 

la assumed to be ■ onsetion* ■ Ml

foresee behavior t econd aonth following cortical

abli ■ ■ • These results lead to t! as
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additive fashion, - e is no data available aa to

: >3 ■ @T '

de cortex whleh aM

to obtain deficits comparable te neodeccrtication* It

. relatively restricted

' ' ■ ; ■ ? ! ■■ . •■'

area ant te ee 11 ery IX* On the ether hand,
the effect may be a general one, much ' the results of

■ • ■ .•■ ■ - ' '■ . ' , 

of n ?rt-1 o t' .: ■■ ' ' leal .. '

' ' ■ -A I.

" r .4 Tn.- - ‘ aaO) has

■■ ©tad experiments *1 an lew v- flaid

deprivation schedules, and his results tend to confirm the

. ee of cortical areas other than ' ■ ■ ■

zone in taste preference,

ydroehlaride aversion thresholds avert.'- ■ 
approximately 15 x 10*^ W for normal intact animate. lesions 

of tr® cortical taste area vaivi - . ■--

80 x 10*^ M, and direct eeagelati ? <- ■ . • r : • ■ • --a retry

nucleus for test® results in a further ele it
200 x in”6 M, -areover, the Impairment produced by thalamic 

ch ao < ■ fmann (196

rep.ctlthat a substantial deficit still remain® by the 

seventh month, in contrast to the near aeraal performance 

of eortioelly di - d I ■ ■ io
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functl 1 in taste, namely another cortical lone 

separate fros the primary ret . ar , ■• some p

■

on -whether thee* eaory struct- res fu? ' th.

intaet animal or only in an e^er-ency ®ueh as- would 

e primary system. Fowler* 
neither these studies nor any work done in the area cf 

taste itself para.it any statements • which o ae

■possl bill tie - t 111 ely*

Le (11'-/')

motor carte monkeys which, when stimulated, a?ave rise
■ ■ ■ , •

lively on a ..<

• < c ■ ds to nee ■ of
the or. fn-j-er and thumb In order to open the box and 

obtain ..• food re‘« rd. ■ . o j - **.' • • ■ • •

the us® of their thumbs, -nd the strength of-the teste*

. .
- ' ■ .7 ■' /■•-' ' "• ,;~

■ ? I’ . . '< :?? ’ ?Uli 11C-V

glee rise to thumb -ovcAentn, whereon it did not in the

■-••.■•• • -. and cyaln, there

7.

para.it
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ano (1961) . ly ablated

: ' i 1 t . > . ■ .

n . ■ , ■ II « •

: et ' ■ ' of ? dt»

above normal, and then I the cortex for evoked

potentials to the tone OS’s. These were found in a 

restricted area of aesrv , - . -t

■r' , but l ry

*t.;r ■•■; ■ .. ■ •'■•an completely destroyed# This

. area did net develop If the original 

lesion we® incomplete. Ablatien -v both the primary 

auditory sorter and the sigmoid - : '• ... <■ j

1 ■ ! . ■ ...

rising to 4§ to 65 db. above normal#

oth these etadiee bear on the problem of

recovery © brain & » the same

phenomenon as la shown by the operated :■■■ ! - ro»

. '.L ' ' . ■ V

in this thesis* There is conclusive evidence in these

■ > .-nd

tCB occur ' level.

However, there ' ■

■ ■ . . j I in 1ear ' . »

well known that . i lea

based on intensity differences is lost after tbs removal

. -t© , but It so true that relearning



!itl crimination proceed® «• aael I I

• ■ *1 ft ■ ./ • ' • 1 ■ Ml ■ ■

H e ■ ' . ■ ’ ■ < - • - • .<■ ' . ■ —

the visual cortex normally mediate

1. . 11 1

- ' ihJ

si ■ i . . rah 0 li < ■ ■ ■ ■ ■

function# On the other hand, Kateuli assign® to th® 

eubcortex, and specifically to the ®ed

. . - ■ ■ 1 ■ -■ ■ ■ . . < ■ ■ - ■ ■ ■ a

> s ■ ray . )»

1®f to the auditory cortex the lnt eae

analysed components# In other . I lscri»inations

I level, while ox

‘ • ! .; r t 1 ' ‘ ; h

' ;• . '■ - . ■; ■ -aa

perfor 1 or only or r err.-. • '• . .r. ;. •<

discrimination, if indeed it performs such - ' <tlon at

- . ; ; . ' is also relevant to the sorter# Both

' hole (I")- M ' ■? . ( 1) : Ind

/ - heir secondary areas are not active In a normal

. -ry

or motor cortex la missing.

A -

- ■ only sir I Ions, hut In

ill ■ 1 Id ■ . - Id. : 8, I).
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!«*• whose function 1.

- - • : ■ ■■ .

\ ' 1ft * . : ' J 2

' If V.llu ■ | .■

...” ( 'oberts,

2» . 21 ) , • - It ' f ‘ '

< • ■. ■. . ■ — a: m ■

the phrase “sensory suaraatlon” would Ind leate 1

; . . - b . i ■ .. ' ■ ■■ tea ( ■ • • • ‘

Icltly la his review or v 

published findings concerned with the effect of various 

lesions on visual pattern and intensity dlecrlBlnations. 

His conclusion is e are performed by the

- . ■ 1 ' ■ ■ • ■ s ■ < ■ 

as another relay on the way to the true locus of the

;•? . . <• ' .. ■ - ■ . ■ ■«

To summarize^ the primary taste cortex la

.. disci- tion behavior,

■ t ■- n ■ - 1 ' 9 - t1 ■ ... Oil ~

Heated art the subcortex and eortex sept I I

the taste zone* 9 ->rtunetely, all the work r

■ • ' ' ■ . : ••. "2. ■- . ■ ■ ■

easelt ■, and these conclusion® cannot be generalized
■ ■ . - ■ . ■ ' . j •. ■ ■ ■ . • '■
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' ■ le

(Carr, 195S . ’Tltaan and .?od, 1

< , ' ' < " ' . i

■ ■ ' : ' h ' ' '

•i . ed to

Anatl ■ ■ '■ . ■

c ■ ; • 1 : ■ Im «

' ■ ■ mi

hydrochloride discrimination animals to auooesafolly

; ■ ■ ' | - '
’ - : < ' 7 •' <. ' ' V ; . .. .

. ■ /< « . ' - ■ ' /. ' :

here is a elight variation on the .

ori • •■■’ ■.- son (196''-),

. ' V ' ' a)

. 8 ■ | B »Mi I 01 ' G 0 ' ' I

■ e ■ - lafela,

. at

■ ■ fs licking, 1

■ t ' ■ l 1 • •■. :.■■■■ •■_■ '.led stage III. Tint is,

: ,. I ■ 11; vr .' M • ■ I tea •« ftI I

■ ■ ■ ' , > * ' •

depen on whether the eolutl correctly

identified. over, ' . In

| ft ' ' ' '. | 11

tally trained on M
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. ■ ■ Ml ■■ . ■ . ■ e,

de acid before ever er.-

i - - • ■ ■ 5 ■. - '■ ■ ■■ ■ - : ■

■ ■ ■ ■. ■ u i 1 e ■ ■ <

y cue to the

■ <£■„

tied with eodiwa chloride

■ i ■ ■ i 1 I e | e ■ ter* ■ ■

5 e her

»

■ ■' • ' :■ 7 ' 7 : : \ '

: ■ oride and tjuinlne hydrochloride aniwals while in 

the dleer* :lon situation revealed several d1 

de - ...■•■

dev ■ 1. ■ ■ ■ - i . ■ I - ■- pe ■ 7 < t 11 < 7

' 7 ' r: ; c ' - | r, ;h 7 tuv - .- I 7

:\xjul li the aaze rec lion. for ani animal#
7 < . 7 ■ . ;.u El < ■ ■ . < ■ • ”

t, bUt list . ;

77 la ; 7 . j 1 7 @1 rcle 4 ., step 1

of the appropriate lever# end press it* ra«t>

- - 7. ■ ■ - - 7 V . ■ • ' ■ ' I ■ n ? ■

in their behavior, and never developed these star

7. mis r ekmmm 17 ■ 7 7 .7 1 7 -7 11 the

■ . . . ’ lokly

bi ■ the ut. fl ‘ - • 11
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in view u c very

I VO oubota'f.ce, I • oould mt

to be evident in their e of 1 tter

abjective impression <i -...• ,r . ■ a of

1 . •< ■ I. ' ■ ■■ ’ ■ : - ’ ■ ■ i . .

had generalized to the whole discrimination situation,

• ' re not ' ■■ r ' -. ■ C ■ : ■ ■ ■;

■ s ten l ■ ■ ■ eub ■ . ■ ■ ■ ■ ■

seemed impatient to ’ It over with**, and un ■ • ri 

whether they were reinforced or not, ettlo

. t ■ ■’..■• •■ .. - - ' • ■■t. ii - ■ ? 1 a

etitlon between the noxious aspects o

■ ' ad, and

jr were ooaproffilein 1 two opposing

tendencies#

Finally, the . ire of the results

; ' • , ' i chloride preference experiment must be

dealt with* Motivation induced by the hedonic properties

■ ' I a ' I ■- a

powerful influence on preference results* If it is

Otte one Of indifference and

ST the waive Of the cr fnrenoo ' ■ • • to apj I-

oatoly the sensory threshold* This motivation

to obtain or avoid the su* lit 'ly

• ■ . . ’ ) ?’>r

sucrose or quinine, and consequently the two 1 folds 

would remai ’ I. It 1 : . ...
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. ' ■ ■ ■ ;

. . • t ehl ’ c ■- elb u 1-161).

Is ' .. e case* J co p .... the results

>diuia < ■ s and discrimination

.. . . .. ■ ■ ■ r#

so much so that it is virtually Impossible to conclude 

anything about sensory capacity from them. On the other

■ , the >n results s nei fulvoc? 1; there

' .. ' : ■ ’ 1 . ■ ' < -• ' 8 '

; ■ ■ ’ • r ■ ■ r ■ nee

animals, especially in the preoperative test* where th®

r ;. . 1 tionship should be found. ’

■ - . ■ ■

■- . .. . ; _ - (ion

about the reason for this. I': • . that rats prefer

sodium chloride to water at the highest ccmcm tr <’

, ■ t t ' ■ • ' ■ ■ ■

all ' : ' indifference, and though -

c; rlminate froi ■■ ■ ■ ; •

Alternatively, there way be e . ' failure t@

3oth g . . ' ■ ■ ■ ' ■ -

to the results obtained, namely that th® anl !1. rink

. ro t . . • '-1 amounts of sodiu® chlo ide end

' expected that the lesions would

he ope> 1:.- unable to t u te • dium chloride,

...refore they would drink approximately equal amounts
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I ; th M ' S'* : : ; -

. ■ J to ' : ■ '. v ■ ■ C h I • ' < : tc

aaintair it- reoparativa perfomne«* Hwifer, the

- ' t

it ] 8 ' ' . * c ' 1 3 ' . 1 ■■ n • • ' I 11

■ • e : o. ■ | .•■ j / 1• . ■ ■ ' t J J -v^

r. 5 ’ - « V;

.It

■ • ■■■• t ‘ ; " ", .-? o ■» ! j >• - .

ir ■*.
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K« ' V o' ■ ■'■ '/ ,t > ' ' ' • ' ■ ' ' 1 . ?

i , . - the o ■ • a . . i - v tn to

■ ! ' ■ ■ c ; tr . t ' v . - ’

r' ' t ' . ■ . ' 1

eontante of both are aeeaptatle* It wait I tea some

t' . : ■. . . ■ . :-t ■' • ■ t ■ t. ■ <

• c -■ - ■ • , ■. • ■■ ■ t a ■> i t' - ■■ the

' i ■ < - ■ • ■ :t • otea

• o o ■ > a ' e 'S ... ■ ’ ■■ e ■■; - 1 ■

• ‘ ely jin to prefer ' . ehlorifte

r / v-r t ' ■' : . : t o’ > ' ' : ' ' V

i e® min i aka ■ I ■" «cm I s . ■ ■. • \ t ■ t ■ ■ t - t

11 ' ■ ■‘-o. * , o t’ , >t t g f tar



i
the preferen i established, the animals

leave the wat#r bottle and drink fro© ‘' - ■ - .

chloride bottle. Over the course -tranf .

■. ■ . ■ to tv-. .-ride

bottle fro© the water bottle would increase, and the 

latent ■ awltakas Li decrease* The tot-

■ ■ ■ . ’ '■■ ■ ' -id be rc

■ ' ■ : , in •

'■ : , ' ' ' • ' ;■ ' ■ ■ > • : ' ■; 1

■ ■ ■ ' .

• is I .

.

\. assumed that this learning would also take

place if the fluids presented were quinine and water, 

but i- ■ ¥gu1< be so short that it would

go unnoticed in the results, ■, -wely

avereive an .

with it weald be a very brief one, A . ould

not anti ■ I tie, but would

•. ■ I ' tl

contact with the ' ... , er

or 

another means of satlat thirst; the di

- ■ ■ ' ' ■ ■ ■ . a t ««

■ 1 ■ - ■ 1: 1 - 1 ef ■ - , ■ ■ - ■ . • / • r



1 ' I : I I ’ rs of

■ ■ , e.

BII I ' • ■ «9 ' | h •

2 sl«, and one animal drant 4 ml., in contrast al th a

7 ' . : J«



: . ufter bils.1®.',

. ■ ■

. . ' ■

.■ ■ ■ ■ ■ - '

.-hnlQUti ups will be referred to as the

>ride (MaCl) pr u ? ■'■•< ■ - ■ ■■ ■ ■-

■ 'de ■ •

was exposed tc 1 U 8 slgr ■

i crlslneticm task* z. group, GFCl discrimination*
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A2 180.86 63.21

a3 151.15

A4 ' • 1 -i

380.87 ' ■■■,77
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A 3 . 60, .. ■ Ml

' . 51 443.33 \70

a5 . '0.40 535.64

■ 502.92 -5 «
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Quinine hydroehlyrid. preference ’JP^lnwit :ts 

amount consumed to th® nearest al.

wwto..
>1 ail

.:av. .1 Par. 2

1 H 1 a

1
2

oV(l
W
2
1

1
2
1

a
I

wP
1
2
2
1 I 1

1
1
1

I i. ■ f j 1
i

■
ii

ft g
1
1
1

a 1

1

.....

PAY-l Dav 2

Ml a H2.C t
1
2
a
f
6
I
9 

ie 
ii

63
i i
62

B
ii
-
31

1
2

1
3

1
I 1

1
11
2

12

1

2©
R

1

M
!-

J
1
2
1
1
1
1
1
1

11
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Kat pay....! p&y.-2.

b2o i J

1 20 37 6
2 7 2
i 37 5 11c 12 g
I f 1 i I

12
2

7 H 1 II 1
8 p 1 If 1**%.
9- ■

6 ig 13 U1 J
1

U w 9 7 3>

.02.U6-.aM

tot Pay 1 q HgO Q

1 3 % 62 1
2 P 11 a : c
1 1 if ■2 1
< M as J
1 ■*.

.2 17
11i 1V

7 U ^3 1
8 ij 17 g 1
9

10
13

i -
g
37

1
7 1

1
13
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1

|1

1

36
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p

■'
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Lt
’t A
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6

i

0
1U>

1

3

3
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■

1 i

?

.3, 3

11

D^g-A

E?-.. QUli
Q

1
2

I
I
I

9

1
33;
1.
| 
g 
4'

3
u

14

1

13

If

3
IO 1

lb
■56
1

33
3

4

If
1

37
13
11

5

8
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■ .
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i
i
i
i
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0

1
1
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1 
J.
1
1
1

/■ . . J

■•1. 1 Q

1
2
3 13

14

14
24

1It
19

4
1

.. .; £;

18
28
27

5

7

10
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17
23

1
6

11
7
8T

1
14

1
30

1
1

JU
4
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88

1
1
4
1
1
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1

i
1

10
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■
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I0 2 6 .-O

11 JI 19 w
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< -
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,

u w **

1
2
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1
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'?
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2
1
1
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■■ T 5© I i
1 f*
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11 i 4 8
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1 9 9 7.1
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&■
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.
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1
7 ■ J*., w

19 12 11
7
|
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I 1 14
. ?C

7
5
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-
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1
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*
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1 2

1
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1 1 7
e
•»>

3 ■
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1
1
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1
5
6
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1

.
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1
3
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1
1
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1
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1
1 38

1
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1
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■
1

■
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I
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■
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Sodium chloride preference experiment. Rate| to 5 
are operated animals; rats 6 to 8 are operated emtrols. 
Figures indicate amount eor I to the nearest ml.

,a?mOTUY.fr..toX

Dav .1 Par..2

Rat st xeM

1 V* 13 2 ...

2 M-l 1 V<*■
i 1. ■

.*•*■#*4i
> 3

5 □ 1 '
■i 7 M *4*1

5
37

V
i -1

F < 3

1
2
■5

a 
jfc 
Li

X|
■•

3

I H a H-

I
I

3
-g

K
S
i
a

?.
3
i

11
11

mOTUY.fr
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..01 M

Rat £ KaCl dO KaOl

1 11 10
2 i 7
a 1 I 7
c - a.

J#
11 •

5 " 7 3if - 3 M)

Bi..:. 3 ..2

NaCl

1 7 1 >X
2 9

.... i
I 11

1 5
1
1

I' 1 j s 2
6 : ." - J

9 fi
I 11 51



2ax-l Day. 2

Rat h3o NaCl ?0 NaCl

1 25 6 ■ 38
2 1 17 47
3 2

6
< } : 18
6 7 \1 ■... 11 7
i 71 2 w

«0p031fi M

Rat

Day 1 Day .2

NaCl NaCl

1 9 10 15
2 13 13
3 If 7
< 12
f 1 17i ■ 1 12

if 1U "1
8 3 17 39
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■ ay 1

Kat IUO KaCl KaCl

1 5 1 n2 ©0 ..
3 . 54 13 . 1'
5 15 V 2
• 22 13

I if
i 19 15

.1 M

Fiat
Day .?

gg|g 1 I i ELD Nad

1 14 f 1 14
2 6 6 1
? 1 y 3

3 3 © 1
5 y 1 i r
6 .!- 11
7 ft fti 2 1
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Day_2

1 h2-
* b •6

1
2

7
1 i

-fc. 16 .

I
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1

1
5

19 lw
%
n

Day.1

■ 01..M
D&v. 2

. 1,1 ■ Kg0 BaCl

1
2
3

25*'
1

1
'

4

1

26
1

i

H
V.h

1

9
11

3

X
1

[
3

11

66
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*|:'1

1 ,, 1 1 32
2 If 4
3 4 8 07 r
4 1 1 9
5 4 1 1

6 5 T
7 ill 3 2
8 10 20

:2.,p
Day 2I I.....A

r-

1 1 3 IP
2 1 ■
3 1 36 1
4 'll 20 13
5 • 1 24
6 1 20 1 26
7 3 3 21
8 7 :V’
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-0 Sa 01

1 i 1
4 7 53
5 54 j 4

5 1
I 7

T
12 1

. ..1
2&C1

I 18 1 1 15
2 Al 1 8
5 5 9
4 9 6 •

5 2 1
6 11 12
7 4 1
8 14 1
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1.1

M.
Rat ■■ •so

1 21 1
13 55 i

■
29 1

5 20 1 41
b 5 66 1 14
7 It •
8 4?

| 08 01 .,0 ■..Cl

1 11 12 1
1 1

1 JO 1.1 o
1 37 6 21
i 1 1 25

25 19 1 s
7 1 54
I 25 I *7
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. 1 ...

Bg0 ■ 5 TUOJX ...... ..

1 24 1 1 18
2 1 11 If

1■a- .**
4 1

2 1 30
i 24 12
7 18 5
i 15 1? 34

.

•

BxJk

1 1 1
2 ■ : 1 31 1
3 1 I 1 5
4 17 ■ ~ ’■
5 3 1 32

11 13
T 28J*
8 2 5 60



Ml
1 MJI

r 1 Ma Cl

1 1 f 13 B
tl i 4J

3 91 ■®*T
11 15 10

1 1 33
19 6

7 i 25 21 ■1
8 3 i 48

.1
■ 1 ■

X 1 2
1

12 9 7
1 31 13

9 Z 2
6 9

■ ■ 12 1
0 7 14
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xr ..1
. K..1

/

1 is 5 1
12!

4
4 i
s 27 1 1

! 4
7 8
8 13 ts



ftft*

1 to 4 are operated anlaalet rats 5 to 8 are abam operated

Pr—Momtlve tetft

* . '

'■
-

Total ft
Mt OM

1 ftft 42
ft 1 O'
3 50
4 5r
5 ftft 21 O' ftft
s ft 50 ■
7 00
I 50

JMU XI

Rat

1 91
2 01
3 ftft
4 1 I ftft r
5
6 -
7 o
8



l£..l 1 ,:;Ct
Total

fist . ,r Trials

1 17 89 50
t 5 78
3 50
I 17 1 50

5J
21 50 ■

7 14 L 50
8 24 ■. 96

1 35 I0
2 50
3 ■
4 17 I 5
5 14 19 1
6 9
7 : 21i 16 20 90 72

. '1 ’’

1 17 19 50 72
2 14 15 50
3 17 9
1 7
5 M
i ■ : It
7 I 11
8 9 21 51 59

1 14 11 50 64
* 10 16 50
3 25 50
I 11 $0 ■?
5 15 17 1 64
6 5
7 3 50
8 11 50 54



X*

Cycle, I.

X
1 13 27 11 66
2 19
3 14 17
4 13

1.0 50
1 11
7 9 50
8 11 If -11 59

...
1 7 18 50
2 7 n 1 40
3 15 77 55
4 17 ■1;-11

5 15 50
6 50
7 5 11I
8 12 V if

♦00121

...... .
1 12
2 10 1 50
3 14 J
4
5 50 0
6 9 ~1.
7 70
8 12 16 50 56

iXSM-H
1 10 IS*2*

3 01JF
1 ■ -
c 1 189
6 13 6 5
w 6 5 60(
8 11 V 58
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ft*.
1

1 10 19
12

> If
4 10
5 • 5

10
7 "1. J 2 r
8 12

1 10 ■ i-i
2 1 . 17
3 1' .. ■
4 17
5 2i

■ 1 | ■ -2. -
7 7 12 50 02
• 14 £2 9® 13

I

1 12 15 50 54
2 11 22 x;
3 7 60
4 xo 1 49

i- xs 62
i

7 1■ 9®
8 8 9*

1
1 15 ? 7.A 63
* $ 50 44
3 1? 11 9® >
4 XX 50 48
5 6 8 28
| 15 91 2
j 4 ■ 54

7 14 0



Poetoperf? tlv< ■

. X
. •

Triala ■

1
2
3
4
5

7
8

]

13
22

11

9 1
20

o

50

9

9-9
60
75
76
88
70
84

flrole 11
1
2

4
5
i
7
8

21
11

■7

1
19

12
99
IS
20
23
25
99-

01
50
50
50
50
50

9

■9.-9

64

"0

... M4J
(MSlAA

1
2

■
4
5
6

8

13
14
21

11

:g

; 9
1 f
9

21

50
g*r*
51
SO

50
50

62
52
I?
63
7'
82

66

1
2
4
f
6o
•

18
13
19
17
23
21

4
8

16
19
22
14

9
9 

O'

50
50
50

■
51

0

7 9
58
6
84
99
’9
07
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WUJ.
Oom
respowes

«
tax

1 13 17
1 51

11
4 §4
5 i 1

23 50
7 5 $
b 1* ia ?4

..
i 15 ii 50

13 53
3 3 34 50
4 11 12 50
5 17 15 50 64

70
7 3 50

2 21 90 4<

le I
1 10 1©

9 50 .
3 9

T
5 14 50
6 54 9
7 11 22 50
i 10 21 50 52

...
i 20 13
2
3 9
4
5 11 1
6
7 1 ■ 46

9 2 99 64
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Gain

K Trials i
11 1.3 50

5 27 82
5

4 11
5 15

18 506 1 22
7 •. ■s 9 17 50 SB

acle JI
1 11 11 50

!
50

4 50
50

6 50
7 4 50

5 >4

..£.
i 8 52 •a 50

5 50 ■4 12 .... 2
5 50

17 52 T4
7 4 50

5 18 41

1 14 17 50
11 50

50
4 r

11 50
7 4 50
8 1 19 49
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. 1 Jar Trials . ■

1 12 . 12
1 IB #7

1 1 17 95
1 IB . ig&&y

1 1
8 sW7 4I 5 22 ■1

.. . . . . .

1 13
17

9
13

■'
50

..». ■■
.>» X*

17
. 11

50
90

■ '

5
*
7
8

11

3
10

5':

50
50

82


