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In thi.. rcp¢_rt I shall dq,._'ril,t, thrct, I>chavioral tcchniqu;.,s' th;I.t appt'ar ttl be ii_fltll for
tln_' '.,tidy <,f <Irll_s. +\hh<m,_h I shall present ilhlstrativc data, tnv tn;tjor _titn is, I/<+call

Ihq' mt.tln_,ds It, x'<,ur ;tttt+nti,m. This research is, only a s,nlalI part _lf a s,ubstanti+tl I+_dx"

,_f xv,,rk al4mg sitnilar lint,s, 3"t.l ! I+clicvc that this, sort <ifmcthod_h_g 3-has :t tx+tcntial
x;llll_. Ill;it w;lrr;t+lts still tn_rt, xvidt'sprcad us't'.

bt.vq.ral _pftht. laird,rat,,tics' invlllvt+d in this' xx_rk have fotlntl that pigt'<ms arc
IIn_'lul sill+jr'i'll, f(_r l,harnlac_ll¢_gical research. I)_-ws r' rcct,ntlv _+t,tlincd S_lmC <+f tht'

rt.:l,,,m,, f_,r this t'll_it't. _[ Sllbjccts. malting tht'm :+iretilt' i)igcon's long lift. s'pttn, east_ of
t';_rt+,;Ilia fr_'t'th_n+ fro,lit dise;t_;t..._l_+rc importttnt arc tht' years of s'tudv that have been

d_'x'_lt.d t_, I+t'havi<_ral an;tlvsis using the pigt,on's, c<mditilmcd pecking rcspons_ ._. This

ix,_rk stLppli_'s' a rich I_ackgr_lund <if I+chavioral data and rcs'c_lrch tcchniqt_cs, <,t+which
rut. I+t'll_lX'i_r;ll pharnla<-_l_rgist nlav draw. Of s,pccilic importance to tilt + prcst, nt
,.xpt.rimt.tlt.. is the pigt,,,n's t'xct.llcnt vision. This, bird is casih" c,,nditi<+nc<l t_> m;tk_'

di_crimmati_ms am_mg pattt,rns, and colors, that wlluld I)t' dillicult or iml><_s,s,illlcf,_r
thc rill ()r lll()Sl _,thcr small lllan/lnals. This, fact Inakcs, the pigeon ctmvcnicnt t<_ItSl'

m -tndit's xvht+rcthe subj,'ct must rcsl_lnd to a varlet 3"of s,tintuli. It _tlso opt+ns' the w;tv
l,_t c_rdix_at_.d ph?_'sit_l_gical rcs'carch, for tilt' ph3"sil_hlgy <if the vis'ual sx's,t_tn is
t't_lllpal.ltiwt'l}" xvcll ilndt+rst(+<)d.

IIo_x I_t'h;tvior_tl _lnd phx'siological results' nlav SUl_t_lcmcnt each other mar
perhaps' bc s'ccn ill the c;tst' of the lirst cxp*,rimcnt that I shall review. This' rcs_+arch

ctmccrn._ tht, effect t_f I.:<l) uptm tilt. al+s'olutt, visual thrcsh<,Id of tilt. pig,+t,n.

I'_l'FI-t" I" Ill: [.Sl'* ON THE x.'Isl" \I+ I ttRI'_S'H_)I.D Ill: "I HE I'It;I_N

I'ht ' visual cffccts t,f I.SI) h_l.wt'aroused much intcrt._,t. Included amonl¢ thh,. t.ltl.ct,

,4t'Cllls' to bc _. dccrc_lst'd sensitivity to light. F.x.'.\RT.__ rcportcd that h_.avv +l,_sc., of
I..';1') prt_duct' appart+nt l+lindnt, s._ ill Inonkt.x-:, anti cat-. Hi- also folm+l that I.SI)

m._rkt'dlv rt+duct'd tilt' t'u_stsynaptic rt+st, mst. in tile latt.ral _t.niculat++ nucl,'u- to ,tim-
ulus' of tht' optic nt'rx-t, of tilt' cat. C \Rl.S(IXl has tll+scrxcd th;,it I,SD rai,c_ the. vi,_ual

threshold sli,_:htl 3- ill man.

• N,ltlt_II.l[ ltl_tlt::tt'. 'l tlt'+l[lh Plll'hc Hc;t]tla f,,:rx_c,, I + :" l)*'I,_*rtrn,-nt ,,f Fl,.alth J-2tltit.;,

_1*'I1 ,llld \\t'll.lrt + Ihe .t!lI}l,,T X_l_ht+_ t,, _lckn,,x_ietl_t, tht. ;*--1-titnct. +_I ?_Ir _*\+ILLl%%l I! Jt_xl-.s
III t'.l_rx 111_ ,,tit tht. t.klg_.rllllt, llt. ,lnd t.tl+ul;ltlne t._le rt+.tl!t.
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.Uclh,,t

! have -;ludi¢'d lhis tmd_h'm in tilt. pigeon with the aid _f a mcthlul rt,centlv dt,serib¢'d

-l-t._lu.|c I. .\_ in the. ¢_thvr t.xpcrhncnts I shall rcvimv, tiffs method th.pt.nds ahn_,.t

cntir_,lv(m aut(mlatic apparatus. The cxperinlenter administers a drug and plaecs the

bird in alll ¢.nclosq'd chambt,r. Then eh'ctrical controls composed of relays, tilnt,rs, allt|

¢'¢_ullt_'rs carry out the t'Xl)erilllt'nl and record tilt' results. T|I¢' pigeon's pt,cks (m

n,sl)onsv kvvs produce eh'ctrical pulses that are recorded on charts or co(raters. Au

ant_mmtic magazine presents periodic food rewards to tile pigeon. These rewards

maintain tim pigeon's responding during prolonged experimental sessions.

The present experi|nent is designed to find tile minimum briffhtness at which the

pigeon can st'(' a luminous stinmlus patch. Fig. z shows the arrangements that ac-

complish this. The hungry pigeon stands in a light-tight chamber and views a stimulus

patch. "l'h(, food |nagazine is moved within reach when tile bird makes aptlropriate

nlovenlcuts. In this way the bird is trained to peck on the two response keys. :\ and I'I.

()nee it has learned to respond to the two keys, the pigeon must be trained to peck

only key .\ when it can see tilt' stimuh|s, and to peck only key B when the stimuh|s
i-, dark. It would take too long to tell in detail how this training proceeds. It must

suffice to say that thc pigeon learns this task in a relatively short time, and that tilt,

I_chavior may then be maintained indefinitely by apl_ropriately rewarding tilt' pigeon

with at few grains of food z or 3 times at minute (luring each experimental session.

_OPTICAL x/
STIMULUS _m_WEDGE "_

KEYS ".'_ _ - -

FOOD " ", I RECORD

I ri-t=!=:-:
/

Fig I. 5clwmatic di:l,_l'_llll qlf ;tl_,¢)llltt' thresh,dd [tpparatllS.

hlee the bird had h,arned to peck key .\ onh" when tht' stimulus is illuminat,.d,

and kt'v I_ only wht'n tilt' stimulus appears dark, the automatic apparatus is adju,t4.d

ill Sllt'h il v¢ilV lhat pt,cks Oll kcv A illo\t, the optical \vedRe down, th.crvasin_ tl,.

-li|m|lus Iwighlncss. \vhih. pecks on kcv l{ movc it up, increasing the stimulus bright-

iit,_,>. I'ht,,;t. I_l'ightuess C]lilllgt's arc recorded (ill a moving chart as _411oD.11in I:iv. I.

I'hrc-du_ld nlcal,qlrt,nlt.nl,_ arc _btaincd as follows. Tht. bird pecks key .\ until th,.
-limulus I*cc¢_lllC- so dim that it falls bclmv th,.. bird's abr, ohltv tlm'shold. I_ut the'n,

_ince II1(' patch appears dark. tilt. pi,de_m pecks kev B. Pecking key I{ inch.a,,.- th,.

brightuc-;, of ltht. slinulhl-, and ill a sl>rt time it again bccomvs visibh, t(, th, bird.

_\'llt,ll this hapt_cn_, tilt, bird sxxitch,._ it- pccking back t_ kcv A. cauqnlz th,. -t!m.hl-
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t,, dim and to disavp_ar as before. This process continut's indefinitely, the bird alter-

/Jately pecks keys A and B, and the stimulus fluctuates up and down acro._ the bird's
,tb.olutv threst[old. I might add at this point that the t*igeon works in conlplt'te

,larkn,,_: the only light comes from the stimulu_ it_'l(.

Ices ult

\VI,,n th,. pig,.on i_ dark-adapted and placed in the ext_'rimental al_paratus, its pecks
caus4, tl,. recorder to draw a wavv line. When no drug is given, this line maintains it
_,t;tbh: h:,¢el for hours, indicating that the visual threshold does not change sub-

,tantiallv during this time. However, if, aftt.r letting the bird work for half iHI hirer,
;t _tnall do-,t, of l.SI) is administered, a striking change is produced. ;'i. sample of _uch

;tit _.ff_._:t is shown in Fig. 2. Each curve shown is nlade tl I) of three original records,

l---- -

.-7 • ! ., , , , . . , ,,

4

i

HOURSAFTERC_, :._._..._.:.- ',

I'U_ 2. l'Zfloctof orally administered I.SI) on .no piReon'._abs.hile thre_h.hl. Vertical shilts in
thv _ir_t._ reprt.sont chan_es in the brightness of a "just visible" stimulus patch. Each vurw.

c.n_.ists of three stq)orimposed in(lividual sessions.

each from at singh, session. At the top of the record water control sessions alq_.ar.

Xext are sessions ill which IOO/_g kg of I.SD in water soh, tion was administered ,rally
to tht. bird. Finally the effect of 3oo I'g kg is shown. The threshoh| was traced f,r tw,

hours after the doses were administered. Then the pigeon rested for approximatel)

two hours and a linal test was given. Some tests have also been run about one: day

after I.SI) administratio,_, but these have never revealed an,," effect of thor drug.
It is clear that in this bird the effect of LSI) on the visual threshold is swift and

striking. With the 30o t_g kg do_. the bird's threshohl went up more than t,n-fohl,

lucreases up to I_o-told have been recorded. "lt_e effect is almost at its l_.ak aft_.r half

an hour in this pigeon, lint with other birds reaction to oral dosage has been more

delayed arid t_.ot as pronounced. Intraperitoneal injection has always produced quick

anti striking effects.

It mi._ht be argued that the threshold changes we seem to see here are only
apparent : that is. the pigeon's visual sensitivity is not changed, but, rath_:r that l..%D

is causiug the bird to pt*ck the keys incorrectly. In reply, I might point out that such

incorrect responding _ould be expected to increase the variability of the record-,,
rather than produce the stable shift in the k-eel that we see here. However, the next

t'xtx'riment that I shall describe supplies a better argument against tt,: view that

the..u._ results are due to "confusion" on the part of the pigeon. It _how,, that under
ti':';l;t;.:> _ I13.
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ct,rtain conditions, the pigeon performs with greater accuracy under the influence
of LSI) than without tile drug.

I:_FFI.:(rs (}F DRUGS ON CONDITIONAL DISCRIMINATION ON THE PIGEON

In tide experiment I have just described, the stimulus light might be said to control
the pigeon's responsing. This sort of stimulus control sometimes appears to be lacking
in both psychotic and drug-influenced behavior. We often express this by saying that
in thtst casts the behavior is "not appropriate to the situation". My second experiment
is specifically concerned with the stimulus control of behavior and drug-induced
chan_es in this control.

Numerous experiments have shown that a pigeon quickly masters a simple visual
discrimination, such as pecking an illuminated key but not a dark key. Attempts have
been made to disrupt such behavior with a variety of drugs, without much success.
It appears that such a simple discrimination, when well learned, is very stable aml
difficult to alter with drugs. In order to provide a discrimination that is sensitive to
drug effects, the prcs_,nt technique involves a more difficult task. It requires the pigeon
to take two stimuli into account, instead of a single stimulus. For this reason it is
called a "conditional" descrimination.

.llclhod

The bird c,mfronts two semicircular translucent response keys separated by a vertical
partition, as shown in Fig. 3- The two keys and the edge of the partition are indepen-
dently lighted. The pigeon's task is illustrated in the inset. If the center partition is

SWMULUSLAUPS © O '_: -®:

• :®_O O_®- ® 0 O ®

....
N-  0CL4 I

Fig. 3 Schematic diagram of cmulitional discrimination apparatus. Inset shows correct pecking
behavior [or each oI the four stimulus combinations.

dark. peeks on the brighter of the two keys cause, food to be presented to the bird.
I lmvcver, if the partition is lighted, the pigeon must peck the darker of the two keys
to receive food. The stimulus array changes frequently in such a way that the left and

right kevs are correct equally ofttn. Only a small proportion of pecks, even if they are
correct, are rewarded with fi,od. All pecks are recorded on counters that indicate
x_hether thev are "correct" or "incorrect".

Two measures o[ behavior are obtained in this situation: the total number ot

rest_onst's ill a given timc, and the percent of the responses that are correct. Th,: tirst
;neasllre is related to more [amiliar "activity scales. The second indicat_:_ tt."

"accuracy'" with which the bird pecks the keys, or, a._ we might ,a_v. it show_ the
t'xlcnt to which the lights contr,)l the pecking of the keys.
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Mter a do_. ot a drug is administered to a pigeon, and the bird is put into the

eXl_:rimental chamber, the apparatus periodically records the ntmll_'r of correct and
the number of incorrect wcks. From this record a cha_t can be drawn, showing

progre,,_ive changes in the behavior a._ the effect of the (|rug grows and then fadesI
away. r

Results

in my initial experiments with this technique, _mc interesting results have appeared.
A_ an example, Fig. 4 compares the effects of oral do.ses of I.SD (20o tag ks) and

ii "_i .'" . \ 0 ...... v.y

'0_q',q

}_ " . • .e*v .
II

O09_t

8, ; ,
_o,5. * _" °tour °¢Y'_1
_:

at °°°, "°°"

H2OUR AFTER A_MIN:STR,_TION

Fig. 4. I'_fh,ct_ ,,f drugs on conditional (li_riminatiqm with time |()|lowing .ral administrati, m.
Each iwfint represents resl_mdmg during an IS-minute la_riod.

chh.l_r.|nazine (xo ms'ks). Control data, recorded following doses of water, ah, in-
clmh.d. Each curve represents the mean of fivt, sessions, one from each of five pigeons.
The "activity'" measures aplx, ar at tile top (_(tilt, figure. These curves show the changt.
in tilt, total number of pecks during each Stlccessive I8 min I__,riod following tilt.
administration of tilt' drug. In the cast, of botit (IrtlgS, reslwmding is slow at first and
gradually beconles more rapid until the control h,vel is approached. The effects of the
drugs Ulam "accuracy" appear in the lower half of the figure. Here, the drugs have
opl_osite efft,cts. While chlorpromazine cau_t,s the birds to l_.rform more lwu_rly in the. '
discrimmatitm, l.Sl) improves their performance above its control h'vel. In each case

this ettect on accuracyappears to outlast the effect on response rate. "I'he sam_. patterns
o[ challge have also bt.t.n obtained at higher dose levels.

the improvt,nlent of the pigeon's accuracy with I.SD is interesting, in view of tl,.
finding that at alwmt tilt, same do._ level tilt. pigeon's visual threshold is elevated and
also that I.SD is commonly supposed to have disruptive psychological effects. It is
l_'rhaps sigmificant that the effect ot chlorpromazine u_m accuracy is op_Jsite to that
of I.SD. Hoxvtq,t,r, several other drugs have al_o reduced accuracy in the situation.

Pentobarbital. for example, has caused relatively much larger decrements in
accuracy. Fig. 5 illustrates some effects of this drug and of ethyl alcohol. The figure:
al.q_ exemplifies individual differences that appear with the present methr_i. Alcohol
and I_.,ntobarbital weft. gixx,n orally to thret- birds. As Ix-lore, variations in the resp_Jns,.
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rate of the birds appear in the upper part of the figure, while percent correct is shown

below. In this case the drugs produce similar r_ponse patterns. At these dose levels

(pentobarbital--IO mg/kg, alcohol--i.6 g/kg)/both drugs increase the "activity'"
_-6o-'-- ..... :" ._; - "-_ -- -_ ......

E.// ..%
F

. :i.

g _-2o-

_ V - OPcohol [ co_tr01) _pentoborbltol (o-controII
¢-4 _

0 PIGEON I PIGEON2 PIGEON 3

0 r 2 3 4 5 0 t 2 3 4 5 0 I 2 3 4 5
HOURS AFTER &DMINISTRATION

Fig. 5. Etiects of alcohol (i .6 g/kg) and pentobarbital (Io mg/kg) with time following oral admini-

stration. Fach curve representsthe meanof3 sessions.The unconnectedcirclesand dotsshow data
from water controlsessions.

or resl_)nse rate of the birds, while at the same time markedly decreasing the accuracy
of their performance on the discrimination. These effects decrease in a regular fashion
with time, and, at the end of 5 hours, they have almost disappeared. It is clear thai
the pattern of drug effects is to some extent unique for each bird. For example,
Pigeon x showed much lower accuracy with pentobarbital than with alcohol, but in
Pigeon 3 tiffs difference is largely reversed. Pigeon 2 showed larger changes in response
rate than (lid the other birds.

An example of the effect of different doses of a drug may be seen in Fig. 6. One

_n 700 t -T , , ,

_oo

_ 30o
_)200

70

:4:V::;,
0 I 2 3 4 .5

HOURS AFTER ADMI_,;STRATION

I:t_:. t,. Total resln,n.,_, output and percent correct responses of one pigeon on 3 different ex-

perimental days. A different oral dose of pentobarbital was given each day.

pigeon received single .sessions with each of three doses of pentobarbital-5, lo, anti

2o mg kg orally. Do_ • differences in the expected direction appear in the percent
correct curves./he greatest response rate occurred after the medium (IO mg kg} dose.
This is not surprising in view of the fact that a vet3" large dose would be expected
to stop the bird's responding altogether.
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"1he effects ot chlorpromazine rccorded by this method were small, relative to

th,,_. I,r,,_tuo'(1 by. comparable do_.s +)f Dnt<it_arbital. This relation._hip is reversed
in th*" re,ul't_ of rex third ext_'riment, which involv_._ a dclaw',t discrimination or

"imm,.,tiat," memory asD+ct.

I:1-1 IA IS I_l: DRU,,S IIN IbEI..\Yt_I_ DISt I.HMI.N.\TIt)N 1N l]tl" P|GE_._N

At h.a-t tw. linding_ suggest that (trugs may produce dif(erent effects on delavt'd

,ti_,'rimitmti,,, than .n ,imultancous discrimination. First. these two tyI_'s of dis-

criminati-n ]lav,. be,'n sh.wn to respond diffi.rt.ntially to the locus of cortical h'sions s'".

S,.c,m,l. a new test for human patients that contains t.lt.lnt,nts of a dclaved discrimina-

li<m la_k has rect.ntlv proven sensitive to chl,rpr(mmzint' belt not to _.evt'ral other

(Irla_s, including _ecobarbitaP'L

Jh'th,d

Th,. ,h.laved discrimination pr.ct'dure that I have. used with pige, ms is i!lustrated in

FiK. 7. "lhe |)ige,)n col_fronts a central stinluhl_, bar located between two rt.spon,.,'

oUo olo+A ,+A .
CENTER BAR ON - ! SeC DELAY - O to 5 se¢ CHOICE

(fhcker or steady) (oll hghts off} (Side keys On)
Bird wmts 81¢d wa_ts Bird Oe¢1_setd_tulus

that appeared in C_)

©1© ©1@ +.,,°.,.,°,,°,.+:
- correct stlmulus

(fliclLcr or steady)ml

I_,,,,,_I _ - correct
side

REW&RO- 2 T,I¢ REST- 5 f, ec (left or right )j

( keys red ) ( keys red ) - delay
I)ird oats if peck m _ Bird wmts ( O, 1,2, or 5 sic )

woe correct

l:tg. 7. I'Jtagram _+f the _'<*urse t,( cxent_, ,(ttrttlg +ln_' delayed distritninati.n trial

keys. a situation somex'<hat like that ust,d in the ,.xperiment just +h.scribed. |t,wvvt.r,

tilt' seqllence o( eve+nee is sonlvw]tat differt'nt in the pr,,_ent case. At the beginning of a

trial, only the center bar is lightt.d. I shall c,dl thi- bar tlw "<amt)h.' (I). The reel,mS+.

kv_.'s art' dark. The light un the, ct.ntt.r bar. or sample, is either flickering <tr st_:adv.

After I see. this sample disappears and the.re i- a +h.lav l_+rio+l lzi. during \vhieh

neither tile center bar nor tilt. kt.x, art, light_.+l. Aftt.r the delay, which may vary from

o to 5 sec in len.eth, tilt. kex's art' illuminated (3r. One key is flickering, the other is

steady. The pigeon's ta>k is to peck the +kt'v that matches the appearance rd the sample

seen before tile delay. If the pigeon.- ch-icv, i< correct, it receives a grain (,r two ,,f

ft_d (4 I. and a new stimulus seqt|t+nct, appears after a short "rest interval (5). If the

pigeon chooses the wrong kw. it rt-c_-ivt.s no food an(l the sam,- stimulu_ ,,q,w.n,:,.
aptwars again after tilt. re._t interval.

Ft,ur hundred re,yarded trial_ art. preCented in a ty'pical (tally session. In the cours+:
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of these trials the delay interval (o to 5 sec), the sample stimulus (flicker or steady)
and the correct key (right or left) all vary randomly. The percentage of the birci's
responses that were correct is calculated from response counters. Drugs or control doses
of water are administered prior to each session.

Results

some recent results appear in Fig. 8. The curves shown here relate the bird's accuracy
of choice (percent correct) to the length of the delay between presentation of the sample
stimulus and the pigeon's choice response. Each curve represents the mean of 18
individual daily sessions, 6 from each of 3 birds.

I00 IO0

_ 90 ___ 90 __w

o ater

.o
70 "war/_ 70 / ".a- _ _ "_o. PInfobarbital _ _ "_!

ChlO¢l_Omozini

I I i t i i i i t i I t0 2 3 4 5 o I 2 3 4 S
DELAY tSECONDS|

Fig. 8. Fffects of drugs on percent correct response as a function of different delay intervals.

The doses were intramuscular: LSD-5o /*g/kg, pentobarbital and chlorpromazine'- 5 mg/kg.

In the graph on the left the effect of 5o /,g/kg LSD (intramuscular) appears in
comparison with control sessions that were alternated with the experimental runs.
The slight improvement in performance under the drug is in agreement with the results
of the previous experiment, although the improvement appeared in only one bird, and
tile overall difference would not stand statistical scrutiny.

On ttle right are plotted results from equal doses of chlorpromazine and pento-
barhital, together with their associated control curves. The similarity of the water
control curves illustrates tile stability of the behavior during the experiment. There
are two features of the curves that have possible significance. (These features appear
in tile individual data of each pigeon.) First, chlorpromazine causes a larger decrement
on this test than an equal dose of pentobarbital, reversing the effect found with the

previous technique. Second, the larger decrement with chlorpromazine is evident only
in the responses made after some delay, not in the simultaneous discrimination at
o sec delay. This finding may indicate that the delay technique does indeed test
somewhat different functions than does the simultaneous method.

DISCUSSION

In reviewing rest|Its such as those I have reported, it is tempting to draw analogies
between the animals" behavior and human behavior--to predict, for example, that
1.Sl) will sharpen one's wits, or that chlorpromazine _4.11impair one's immediate
nlenlorv. I think it is a mistake to attach much importance to such reasoning,
especially when the animal data have been gathered from species as remote from man
as the pigeon. The more positive values of behavioral research with animals lie in other

_*'/r'We'_:,'t'5 t_. I I _.
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directions. To cite a familiar example, behavioral tests are conunonly used in drug

a_t,,'_ or screening. Behaxioral data may also help us to classify drugs, by displaying

simihrities or differences in drug effects on various tests. Behavioral resu|ts may

rt.veal general avenues of drug action, directing attention to changes in motivatiou,
discriminative abilities, or emotional responsiveness, for example. Tht.se findings

may _uggest or supplement physiological results from the same s|x*eies. Possibly the

most far-reaching value of behavioral r,,search with drugs is that it ntay lead u._ to a

I_.tt,.r umderstanding of basic laws governing the normal It_havior o{ il_dividuai._o{
all Sl_cies.

.SUMMARY

t"
Ill these pages i have described three techniques that are currently I_'ing ellll_loyt'd ill till" stud_" ot
drug effects in pige, ms. I regret that I have |_'eu unable to review tile large Vtdllnlt' of rt.lillt'tl
re,,t.arch that is proceeding in several lal_ratories Ilsing pige, m, rat, nlollkey ill|tl other ;inilual

subject.s.
The tl,ch$1iqlles deseribed seem to offer several advantaRes in the ,_tudF _d the' hehax tttral

q.ttel'ls o{ drugs, Tw_ of the metht_ls sh_'e," the course -f drug actium through tinle. Tht'v all alq_t'ar

t- I_' sensitive to drug do,gages that cau._" few or no grossly ol_servablt" behax fi_ral t.ltects. The

q.ll_.cts obtained thus far are cdten visible in the data fr-m sirlgle experimental sessi,ns, and Ibex'

apl_.ar to vary regularly with dose level. The techniques prttvide a variety -f meas,tre,_, giving a
relatively high |_robabilitv that different drugs will produce ditterent patterns ,_f t.lh,tt.4.

It _'ollhl I_" premature at best to attempt to gellt.ralize "e,'itltq_," frtJlll the' ilhlstl;itiv_' leslltt,,

that 1 have prem'nted. Further data, ct_vering a variety i)f d_se levels, are clearly calh'd I-r A

suuutmrv _d the results follows. (t) LSI) elevated the visual threshold -| tht' pigo.n substantially',

at dos_.scausing little or no mq_t_r disturbance and unimpaired discrimination. (21 I,,%1) ilnl_rq_Vt'd

the pigeon's ability to I_'rform a visual discrimination tank. while chlorprtm_azitlt' t'au_t,d statist.
dt,crenlent ill tile ._allle task. [],th drugs reduced tilt' rail' _1 tilt, bird's I_'ckillg rt'spllll',t'. ['q'llttl-
barbital and alcohol lx_th seriously impaired accuracy on this task. while inlcreasing the resp.n_e

rate. {3)Chlorprtmlazine and I_'ntobarbital also produced decrements in tilt, i_t'rlornlanCtr o| a
delayed discriminati_m. This delav technique appeared t_ I_e relatively sensitive t,. ch h _rl)r_tnazixlt'.

Data relating accuracy with length of delay indicate tllat chlorpromazin_. Ii_, 3 allv_t d_.la)'t.d
dim'riminatit,n in a somewhat ditterent manner than does pent.l_arbital.
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