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The posterior parietal cortex plays an important role in a variety of cognitive functions in the primate 
brain. Parietal lesions result in profound defects in the perception and memory of spatial relationships, 
in the guidance of reaching motions and of the grasping of nearby objects, and in the control of eye 
movements to visual targets. The ability to direct attention to visual stimuli is also severely impaired 
after parietal damage. Anatomical and physiological studies in the monkey cortex have identified sub
divisions with specialized properties and neural circuits that are capable of linking visual information 
to areas involved in motor control. Neurophysiological experiments with animal behavior are now un
covering the neuronal mechanisms that transform information from visual to motor coordinates, and 
providing important insight into the mechanisms that direct attention to salient stimuli. 

The important role of the posterior parietal cortex in 

cognitive operations ofthe brain has been recognized since 

the latter half of the 19th century. Case reports of patients 

with parietal lesions from leading neurologists of an earlier 

period (Balint, 1909; Jackson, 1876) led the way for the 

more systematic studies that followed (Brain, 1941; Critch

ley, 1953; Holmes, 1918; Patterson & Zangwill, 1944). 

The parietal syndrome emerged from this period of study 
as a complex disorder involving a variety of vi suo spatial 

defects that were both motor and perceptual in nature. A 
renewed interest in the cognitive functions of the parietal 

cortex has produced information from a variety of sources, 

including well-controlled behavioral studies in humans 

(Halligan & Marshall, 1993), electrophysiological studies 
in waking monkeys (Mountcastle, Lynch, Georgopoulos, 

Sakata, & Acuna, 1975), and, more recently, studies using 

brain-imaging techniques (Courtney & Ungerleider, 1997; 
Posner & Petersen, 1990). Our understanding ofthe pari

etal cortex has now reached the point at which we can begin 
to describe the parietal lobe 's role in cognitive functions 

in terms of networks of neurons and their functional 

properties. 

The Parietal Syndrome 
The posterior parietal cortex in primates (Figure 1) is 

divided into superior and inferior lobules by the intrapari

etal sulcus (IPS). The superior parietal lobule (SPL) ofhu

mans includes cytoarchitectural areas 5 and 7 ofBrodmann 

(1909), also known as area PE in the nomenclature of 
Economo (1929). The human inferior parietal lobule (lPL) 

includes Brodmann's areas 39 and 40, which correspond to 
Economo's areas PG and PF. The cytoarchitecture of the 
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posterior parietal cortex of monkeys, as described by 

Bonin and Bailey (1947), corresponds closely to that of 

humans, as described by Economo. However, the parcel

lation of the monkey cortex by Brodmann (1909) and by 

C. Vogt and O. Vogt (1919) differs from that of humans, 

in that monkey areas 5 and 7 are positioned on opposite 

sides ofthe IPS. Although the exact homology of human 

and monkey parietal areas is uncertain, analysis of the 

behavioral effects of focal parietal lesions favors the ho

mologies suggested by Economo and by Bonin and Bailey 
(Galletti, Battaglini, & Fattori, 1997)-namely, that the 

SPL and the IPL are homologous structures in monkeys 

and humans. 

Several categories of defects are observed in the parietal 

syndrome. SPL lesions are usually associated with so

matosensory deficits, such as the inability to appreciate 
the form of an object by active touch (astereognosis) and 

inaccurate reaching to nearby objects. This latter symptom 

is attributed to a defect in spatial localization rather than 

to a problem in motor control (Cole, Shutta, & Warrington, 

1962). Oculomotor defects are also commonly observed 

in the parietal syndrome. These defects can range from se

vere forms, such as the paralysis of gaze and optic ataxia 

originally described by Balint (1909), to more subtle de

fects, such as a difficulty in initiating saccades to targets 

located in visual space contralateral to the side of the le
sion (Ishiai, Furukawa, & Tsukagoshi, 1979). 

The most striking symptom of the parietal syndrome is 
a spatial impairment of attention, known as contralateral 

neglect. It is usually associated with IPL lesions (Galletti 

et al., 1997). Sufferers are unable to respond to stimuli that 

appear in visual space contralateral to the lesioned hemi

sphere. This symptom is most severe when multiple stim

uli are present, because of the patient's inability to reori
ent attention from one stimulus to another (Posner, Walker, 

Friedrich, & Rafal, 1984). Neglect has been described as 

a failure to look and search, rather than a failure to see or 

move the eyes (Mesulam, 1985). It is often manifest when 
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Von Economo, 1929 

Von Bonin & Bailey, 1947 

Figure 1. Cytoarchitectural parcellation of human (A-B) and monkey (C-E) cerebral cor
tex. SPL, superior parietal lobule; IPL, inferior parietal lobule; IPS, intraparietal sulcus. 
From "The Posterior Parietal Cortex in Humans and Monkeys," by C. Galletti, P. P. 
Battaglini, and P. Fattori, 1997,News in PhysioiogicalSciences, 12, p.167. Copyright 1997 by 
The American Physiological Society. Adapted with permission. 

patients copy figures (Figure 2) or attempt to recall spa

tiallocations from memory (Bisiach & Luzzatti, 1978). 

In its most severe form, neglect involves a gross inatten

tion to contralateral space that can extend to the denial of 

ownership of contralateral body parts (Critchley, 1953). 

Parietal lobe patients are often unaware oftheir deficien

cies, despite their serious consequences. 

Anatomical Organization 
of the Monkey Parietal Cortex 

The major inputs to the IPL of the posterior parietal cor

tex are via a multistage transcortical pathway originating 

in the primary visual cortex (Felleman & Van Essen, 

1991). This series of projections (Figure 3) forms the dor

sal stream or where pathway (Ungerleider & Haxby, 1994). 

The parietal cortex is widely interconnected with other 

cortical areas (Figure 4), including the frontal lobe, the 

temporal lobe, and the limbic areas of the cingulate and 

parahippocampal gyri (Goldman-Rakic, 1988). The pari

etal cortex also has reciprocal connections with the me

dial pulvinar nucleus ofthe thalamus (Romanski, Giguere, 

Bates, & Goldman-Rakic, 1997). These widely distributed 

connections provide the parietal cortex with sources of 

top-down and bottom-up information, creating an im

portant framework for influencing cognition. 

Anatomical and physiological studies of the macaque 

parietal cortex have greatly improved our understanding 

of its organization. Subdivisions of the SPL have been de

scribed along the medial bank of the IPS, including the 

medial intraparietal (MIP), the ventral intraparietal (VIP), 
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Figure 2. Symptoms of spatial neglect associated with parietal 
lobe syndrome. (A) Patient's copy of a symmetrical drawing is 
lacking features from contralesional space. (B) Clock face drawn 
from memory misplaces features from the neglected side. From 
"The History and Clinical Presentation of Neglect," by P. W. Hal
ligan and J. C. Marshall, 1993, in I. H. Robertson and J. C. Mar
shall (Eds.), Unilateral Neglect, pp. 14-15. Copyright 1993 by Psy
chology Press Ltd. Adapted with permission. 

and the parieto-occipital (PO) areas (Figure 5). These areas 

form a network for integrating visual and somatosensory 

information and for relaying it to the premotor cortex in 

the frontal lobe (Colby, Duhamel, & Goldberg, 1993; 

Wise, Boussaoud, Johnson, & Caminiti, 1997). This in

formation is important for the control and visual guid

ance of reaching and accounts for the astereognosis and 
ataxia associated with SPL lesions. 

The IPL has also been subdivided (Figure 6) on the basis 

of cytoarchitecture and functional properties (Felleman 

& Van Essen, 1991). Anterior intraparietal (AlP), lateral 

intraparietal (LIP), and caudal intraparietal (cIPS) areas 

have been described along the lateral bank of the IPS. A 

medial superior temporal area (MST) has been identified 

along the medial bank of the superior temporal sulcus. 

The neurons ofthe AlP and clPS areas form a network for 

integrating somatosensory and visual information for 

guiding manipulation with the hands. Area LIP neurons 

are interconnected with areas of the brain that control 

eye movements. Their functional properties are consistent 

with having a role in the visuomotor transformations as

sociated with saccades (Andersen, Snyder, Bradley, & 

Xing, 1997). Area MST receives major input from the 

Figure 3. Transcortical visual pathways arising from primary visual cortex (VI). The dorsal pathway or where system 
to posterior parietal cortex (PG) processes information concerning motion and space. The ventral or what pathways into 
the temporal lobe process color and form. See the original reference for detailed descriptions of visual areas. From 
'''What' and 'Where' in the Human Brain," by L. G. Ungerleider and J. V. Haxby, 1994, Current Opinion in Neurobiol

ogy, 4, p. 158. Copyright 1994 by Wiley-Liss, Inc. a subsidiary of John Wiley & Sons, Inc. Adapted with permission. 
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Figure 4. Simplified drawing showing major areas on the inter
hemispheric (upper) and lateral Oower) surfaces ofthe cerebral 
hemisphere that are reciprocally connected with the posterior 
parietal cortex. From "Topography of Cognition: Parallel Dis
tributed Networks in Primate Association Cortex," by P. Goldman
Rakic, 1988, Annual Review of Neuroscience,II, p. 140. Copy
right 1988 by Annual Reviews. Adapted with permission. 

visual pathway carrying motion information. The func

tional properties of MST neurons suggest their impor

tance in the selection of targets for smooth pursuit eye 

movements, for perception of visual motion patterns, 

and for navigation using visual motion cues (Duffy & 

Wurtz, 1995). 

Area 7a and the more rostral area 7b are now generally 

considered to be the cortex on the exposed surface of the 
gyrus. Area 7a is the top ofthe dorsal pathway hierarchy. 

It is reciprocally connected with other cortical and sub
cortical areas and is thought to have an important role in 

redirecting visual attention (Lynch, Mountcastle, Talbot, 

& Yin, 1977; Posner et aI., 1984; Steinmetz & Constan

tinidis, 1995). The defects in perceiving spatial relation

ships, shifting attention, and directing gaze that accom

pany the parietal syndrome are readily explained in terms 
of the loss of neurons that have the functional properties 

observed in the IPL. 
Although it is convenient to consider these subdivisions 

as distinct modules of specialized function, it is impor

tant to note that these areas are often lacking in distinc

tive cytoarchitectural boundaries and demonstrate ex

tensive diversity and gradients in functional properties. 

Moreover, the properties of individual neurons can de

pend greatly on the behavioral conditions in which they 
are studied. A more accurate model of our current under

standing might be that of an interconnected and dynamic 

network of neurons, with diverse properties, acting in 

concert to bring about perception and the control of oper

ations in space. 

Functional Properties 
of Posterior Parietal Neurons 

The functional properties of neurons in the SPL have 

been studied under a variety of behavioral conditions. Neu

rons in area 5 have somatosensory receptive fields and are 

active during active or passive movements of the arms 

(Mountcastle et aI., 1975). Their responses are direction

ally tuned during reaching movements and appear to be 

coded in arm- or body-centered coordinates (Caminiti, 

Ferraina, & Johnson, 1996; Georgopoulos, 1986). Cell re

sponses differ from those in motor areas of the frontal 

lobe, in that their activity corresponds more closely to stim

ulus and planning than to movement execution (Kalaska 

& Crammond, 1995). 

Some cells of the IPL are active during the manipula
tion of objects with the fingers, and others when the ani

mal fixates a location in space (Mountcastle et aI., 1975). 

Activity in fixation neurons is frequently modulated by 
the animal's angle of gaze. As a population, these cells 

could signal eye position and the distance to fixation tar

gets (Andersen & Mountcastle, 1983; Sakata & Taira, 

1994). Neurons concentrated in AlP, VIp, and more cau

dal areas along the IPS represent information about the 

three-dimensional configuration of stimuli and the hand 

and about positions required for grasping objects. This 

information provides input to premo tor regions of the 

frontal lobe that is important for the visual control of hand 

action (Sakata, Taira, Kusunoki, Murata, & Tanaka, 1997). 
Two classes of cells related to oculomotor function have 

also been described. One class responds during smooth 
pursuit tracking of visual targets. The highest percent

age of tracking neurons are found in area MST. These 

neurons could interact with cells encoding visual motion 

to produce signals that guide locomotion on the basis of 

the stimulus provided by optic flow patterns (Bradley, 

Maxwell, Andersen, Banks, & Shenoy, 1996). The sec

ond group of oculomotor cells responds before and dur
ing visually evoked saccades. The saccade neurons are 

concentrated in area LIP and are thought to provide sig

nals of intended eye movements (Andersen, 1995). 

Parietal Visual Neurons 
A large class of IPL neurons responds to visual stim

uli. Their characteristics have been studied extensively in 

area 7a. Their receptive fields (Figure 7) are large and often 
bilateral (Motter & Mountcastle, 1981; Motter, Steinmetz, 

Duffy, & Mountcastle, 1987). Receptive fields that are 

measured with passive visual stimuli while an animal at

tends to a central fixation target often do not include the 
central zone of vision. The lack offoveal responses could 

be a dynamic effect of attention being allocated to the 

fixation target rather than the consequence of a lack of 

foveal inputs. Parietal neurons respond strongly to mov-
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Figure 5. Network of areas on the lateral (lower) and interhemispheric (upper) sur
faces of the cerebral hemisphere involved in the visual guidance of reaching. M1, primary 
motor cortex; S1, primary somatosensory cortex; PMdr and PMdc, rostral and caudal 
dorsal premotor areas; MDP, medial dorsal parietal area; 7m, medial subdivision of area 
7; see the text for others. From "Premotor and Parietal Cortex: Corticocortical Connec
tivity and Combinatorial Computations," by S. P. Wise, D. Boussaoud, P. B. Johnson, and 
R. Caminiti, 1997,Annuai Review of Neuroscience, 20, p. 29. Copyright 1997 by Annual 
Reviews. Adapted with permission. 

ing stimuli and are broadly tuned to stimulus size, color, 

velocity, and direction of motion (Constantinidis & Stein

metz, 1996b; Motter & Mountcastle, 1981; Steinmetz, 

Motter, Duffy, & Mountcastle, 1987). As a population, 

these neurons are capable of encoding directions of motion 

relative to the line of gaze (Steinmetz et aI., 1987). The re

sponses of parietal visual neurons are powerfully modu

lated by stimulus history and attention states, as is de

scribed below. 
A subset of posterior parietal neurons are active in the 

periods between stimuli in delayed-response tasks (Fig

ure 8). Sustained activity could represent memory traces 

of the spatial information that is necessary to perform 
some cognitive tasks. Delay period activity in area LIP is 

associated with the spatial coordinates of planned saccades 

(Mazzoni, Bracewell, Barash, & Andersen, 1996). Delay 

activity in area 7a is correlated with the location ofthe pre-

ceding stimulus and does not depend on the coordinates 

or trajectories of subsequent eye or arm movements. This 

activity could represent a short-term memory trace for 

the location of an immediately preceding stimulus. It can

not represent the working memory necessary to perform 

the delay task, because the activity is terminated by the 

appearance of an irrelevant stimulus, even though the spa

tial memory requirement ofthe task remains (Constanti

nidis & Steinmetz, 1996a). Delay activity that is correlated 

with the spatial form of remembered objects has been ob

served in area 5 ofthe SPL in animals performing a hap

tic match-to-sample task (Koch & Fuster, 1989). 

Our percept of the location of objects in the world is 
coded in body- or world-centered coordinates and is thus 

independent of head and eye movements. In spite of their 

high level in the sensory hierarchy, most neurons in the 

parietal cortex encode visual space in retinal coordinates. 
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Figure 6. Network of areas involved in the visual guidance of grasping. FI, primary 
motor area; F5, ventral premotor area; cIPS, caudal intraparietal sulcus; AlP, anterior 
intraparietal area. From "The Parietal Association Cortex in Depth Perception and Vi
sual Control of Hand Action," by H. Sakata, M. Taira, M. Kusonoki, A. Murata, and 
Y. Tanaka, 1997, Trends in Neurosciences, 20, p. 356. Copyright 1997 by Elsevier Science 
Ltd. Adapted with permission. 
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Figure 7. Receptive fields of parietal visual neurons determined 

using stimuli that moved along the axes shown during a fixation 
target dimming task. (A-C) Large, bilateral receptive fields that 
extend to the limits tested but do not include the central zone of 
vision. (D) Receptive fields from six parietal neurons that are 
more limited in size. Axes represent ::+::450 of the visual angle. 
From "Functional Properties of Parietal Visual Neurons: Mech
anisms of Directionality Along a Single Axis," by B. C. Motter, 
M. A. Steinmetz, C. J. Duffy, and V. B. Mountcastle, 1987, Jour
nal of Neuroscience, 7, p. 161. Copyright 1987 by the Society for 
Neuroscience. Adapted with permission. 

In other words, the representation of the location of a 

stimulus in space shifts in the neural population along with 

movements of the eyes or head. However, the magnitude 

of the neuronal response to a visual stimulus is modulated 

by the changes in eye or head position (Andersen, 1995; 

Andersen & Mountcastle, 1983). Neural network models 
based on the response characteristics of parietal neurons 

demonstrate that these changes in the response magnitude 
can be combined with spatial information represented in 

retinotopic coordinates to produce a signal oflocation in 

egocentric space (Zipser & Andersen, 1988). These and 

other observations suggest the general hypothesis that the 

parietal cortex contributes to the conversion from sen

sory to motor coordinates. A few neurons that appear to 

encode visual space in egocentric coordinates have been 
reported in area PO (Galletti, Battaglini, & Fattori, 1993). 

Neurons that encode visual space in other coordinate 
systems have been identified in areas linked to the parietal 

cortex (Graziano, Yap, & Gross, 1994). 

Modulation of Activity by Attention State 
Powerful influences of attention state have been ob

served in the responses of parietal visual neurons. Be

haviorally relevant stimuli often evoke stronger responses 
than do stimuli that are purely passive (Bushnell, Gold

berg, & Robinson, 1981; Robinson, Goldberg, & Stanton, 

1978; Yin & Mountcastle, 1977). The responses of pari
etal neurons are stronger during attentive fixation than 

during eye pauses in an alert but nonfixating state (Fig
ure 9). Parietal neurons also respond better to a peripheral 
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Figure 8. Poststimulus time histograms, shown below impulse 
replicas from portions of individual trials, demonstrate delay pe
riod activity in area 7a. Cartoons show a receptive field (shaded 
area), along with cue(C) and stimulus (SI) locations relative to 
the central fixation point (+). Delay activity is terminated by the 
irrelevant stimulus (upper and middle), even though the memory 
requirement remains. From "Neuronal Activity in Posterior Pari
etal Area 7a During the Delay Periods of a Spatial Memory 
Task," by C. Constantinidis and M. A. Steinmetz, 1996, Journal 
of Neurophysiology, 76, p. 1353. Copyright 1996 by the American 
Physiological Society. Adapted with permission. 
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stimulus during foveal attention than to the same stimu

lus appearing as a new fixation target at the end ofthe in

tertrial interval (Figure 10). This facilitation of response 

switches rapidly on and off during alternating intertrial 

and fixation periods of the behavioral task, which sug

gests that it is more than a simple arousal effect (Mount

castle, Andersen, & Motter, 1981; Mountcastle, Motter, 

Steinmetz, & Sestokas, 1987). 

The expected effect of directed attention is to enhance 

neuronal responses from stimuli in the attended region of 

space, while suppressing responses from stimuli that 

appear in unattended areas (Moran & Desimone, 1985; 

Motter, 1993). The responses of parietal neurons are un

usual in that attention to the central fixation target causes 

an increase, rather than a decrease, in the responses to 

stimuli appearing in the periphery and outside the focus 

of attention. 

The locus of attention can easily be separated from the 

line of gaze, a condition known as covert attention. Covert 

attention shifts precede saccades to targets during visual 

search. The responses of parietal visual neurons have been 

studied during covert attention through the use of a spa

tial match-to-sample task (Figure 11). The cue stimulus 

in this task summons attention to a location in space. 

Neuronal responses to stimuli at attended and unattended 

locations are tested by the match and nonmatch stimuli, 

respectively. Responses are weak when stimuli appear at 

the attended location and are strong when stimuli appear 

at unattended locations (Figure 12). These and other data 

demonstrate that visual neurons in area 7a respond best 

to stimuli that appear outside a current focus of attention 
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Figure 9. Poststimulus time histograms demonstrate facilitation of response during attentive fixation (Task) 

compared to an alert but nonattending state (No-Task). Inset (Sweeps) shows the locations of the moving stimu
lus that correspond to each response histogram (A-H). From "The Influence of Attentive Fixation Upon the Ex
citability of the Light-Sensitive Neurons of the Posterior Parietal Cortex," by V. B. Mountcastle, R. A. Andersen, 
and B. C. Motter, 1981, Journal of Neuroscience, I, p. 1224. Copyright 1981 by the Society for Neuroscience. 
Reprinted with permission. 
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Figure 10. Average poststimulus time histograms are shown 
below impulse replicas ofindividual trials. The responses to a test 
stimulus presented in the periphery while the animal attended 
the fixation target (left) are more intense than are the responses 
to the onset of the fixation target at the end of the intertrial in
terval (right). The test stimulus and fixation target were identical 
stimuli presented at matching locations in the receptive field. 
From "The Influence of Attentive Fixation Upon the Excitability 
of the Light-Sensitive Neurons of the Posterior Parietal Cortex," 
by V. B. Mountcastle, R. A. Andersen, and B. C. Motter, 1981, 
Journal of Neuroscience, 1, p. 1227. Copyright 1981 by the Soci
ety for Neuroscience. Adapted with permission. 

(Robinson, Bowman, & Kertzman, 1995; Steinmetz, 

Connor, Constantinidis, & McLaughlin, 1994; Steinmetz 

& Constantinidis, 1995). 

One hypothesis that is consistent with the behavioral 

and neurophysiological data is that area 7a neurons pro

vide signals for redirecting attention to stimuli that ap

pear outside the current focus of attention (Posner et aI., 

1984; Steinmetz & Constantinidis, 1995). Recent exper
iments in which a variation of the match-to-sample task 

is used provide support for that hypothesis (Constantini

dis & Steinmetz, 1996b). The spatial cues for these ex

periments were either single stimuli or multiple stimulus 
arrays containing a salient stimulus in a field of identical 

distractors. The neuronal responses to the cue stimuli 

demonstrate that area 7a neurons respond preferentially 

to the salient stimulus in a multiple stimulus array. The 

ability of these neurons as a population to encode the 

spatial location of the salient stimuli is not adversely af

fected by the presence of other stimuli in and around their 

receptive fields. 

Conclusions 
The importance ofthe posterior parietal cortex in cog

nitive operations has been demonstrated by a history of 

neuropsychological study of patients with brain lesions. 

The defects observed relate to motor operations, includ

ing visual tracking, saccadic eye movements, and reach

ing to targets in the immediate extrapersonal space. Per

ceptual deficits are also associated with this syndrome, 

including difficulties with spatial localization, with spatial 

memory, and in directing attention to stimuli that appear in 

the affected visual space. 

The posterior parietal cortex has a complex organiza

tion with numerous subdivisions that can be defined by 

physiological properties or cytoarchitectural character

istics. The SPL is involved with active touch and reaching, 

whereas the IFL is involved with spatial perception, ocu

lomotor function, and directed attention. Parallel circuits 

in the bank cortex of the IPS appear to function as a 

sensory-motor interface, integrating visual, somatosen

sory, and kinesthetic information and providing planning 

signals to oculomotor centers and to premotor areas ofthe 

frontal lobe. 

The functional properties ofthe neurons in the monkey 

parietal cortex are as complex and diverse as the parietal 

lobe syndrome. They include properties that are associ

ated with the positions of the fingers during grasping and 

those that predict the trajectory of an impending saccade 

or the reaching motion of the arm. The properties of the 
visual neurons of the parietal lobe are ideally suited for 

encoding visuospatial information, such as locations in 

space and motion relative to the line of gaze. The responses 

of these neurons are modulated by the position of the 

o 

Match 

Delay 

Fixation Target 

a spatial match-to-sample task. Trials began with onset of a cen
tral target that the monkeys are required to fixate throughout the 
remainder of the trial. The animals are trained to attend to the 
location ofthe first stimulus (cue) and to respond by releasing a 
behavioral key at the termination of the next stimulus to appear 
at the cued location (match). A random number (0-3) of stimuli 

appeared at unattended locations (nonmatch) to prevent the an
imal from performing the task by timing. Eye position was mon
itored using scleral search coils. From "Neuronal Activity in Pos
terior Parietal Area 7a During the Delay Periods of a Spatial 
Memory Task;' by C. Constantinidis and M. A. Steinmetz, 1996, 
Journal of Neurophysiology, 76, p. 1353. Copyright 1996 by the 
American Physiological Society. Reprinted with permission. 
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Figure 12. Responses of one area 7a neuron to match and nonmatch stimuli presented at each of nine locations relative 

to the point of fixation (0°,0°) during a spatial match-to-sample task. (A) Responses on trials with attention directed to the 

right (gray square). (B) Response on trials with attention directed to the upper-right (gray square). Note the suppression of 

response at the attended locations. Arrow indicates stimulus onset; bin size, 50 msec. From "Covert Attention Suppresses 

Neuronal Responses in Area 7a ofthe Posterior Parietal Cortex," by M. A. Steinmetz, C. E. Connor, C. Constantinidis, and 

J. R. McLaughlin, 1994, Journal of Neurophysiology, 72, p. 1022. Copyright 1994 by the American Physiological Society. 

Reprinted with permission. 

eyes and head, which may represent an early stage in the 

transformation of the visual coordinate system from a 

retinotopic representation to coordinates that are appropri
ate for guiding different motor output systems. The neu

rons in area 7a show evidence of memory traces for the 

spatial location ofthe preceding stimulus, but not evidence 
of the working memory necessary to perform the task. 

The importance of the parietal cortex in selective at

tention is also well known from the neuropsychological 

literature. Physiological experiments demonstrate pow

erful modulation of the responses of parietal neurons by 

attention states. One current hypothesis is that a set of 

parietal visual neurons provides a signal for the spatial 

location of salient stimuli that appear outside the current 

focus of attention. This information could be used to redi
rect attention to the location of the stimulus, as well as to 

provide inputs to areas that guide eye movements or reach

ing responses during behavioral tasks. 
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