FIGURE LEGENDS
FIGURE 45.1 Lateral view of the left cerebral hemisphere of a rhesus monkey. Pathways emanating from parietal cortex link it to other cortical regions with functions that depend on spatial information. Brain drawing, courtesy of Laboratory of Neuropsychology, NIMH.

FIGURE 45.2 Optic ataxia. Patients can reach accurately (A and D) when using the ipsilesional hand in the ipsilesional visual field, but they make errors of hand orientation (B and E) and of direction (C and F) when reaching into the contralesional visual field. The top and bottom rows show the performance of two different patients. From Perenin and Vighetto (1988).

FIGURE 45.3 Constructional apraxia. Patients with parietal lobe injury make gross errors when attempting to arrange matchsticks to resemble a visible model with the shape of a four-pointed star. Cases are labeled R or L to indicate that the site of injury was in the right or left hemisphere. From McFie and Zangwill (1960).

FIGURE 45.4 Object-centered neglect. When asked to copy the two drawings on the left, a patient made the two copies on the right. Detail is omitted from the left half of each object rather than from the left half of the drawing as a whole. From Marshall and Halligan (1993).

FIGURE 45.5 Matching visual and somatosensory receptive fields of neurons from area VIP. On each outline of the head of the monkey, the patch of color corresponds to the somatosensory receptive field of one neuron. On the square above the head, the patch of texture corresponds to the visual receptive field of the same neuron. The square can be thought of as a screen placed in front of the monkey so that its center was directly ahead of the monkey’s eyes at the time of visual testing. From Duhamel et al. (1991) with permission of Oxford University Press.

FIGURE 45.6 Remapping of visualmemory trace activity in area LIP. The activity of a single neuronwas recorded under three different conditions. (A) Simple visual response to a constant stimulus in the receptive field, presented while the monkey is fixating. The rasters and histogram are aligned on the time of stimulus onset. (B) Response following a saccade that brings the receptive field onto the location of a constant visual stimulus. (C) Response following a saccade that brings the receptive field onto the location where a stimulus was presented previously. The stimulus is extinguished before the saccade begins so it is never physically present in the receptive field. The neuron responds to the updated memory trace of the stimulus. V, vertical eye position; H, horizontal eye position. From Duhamel et al. (1992).

FIGURE 45.7 Data from a neuron in parietal Area 7a with object-centered spatial selectivity. (A) While the monkey looked at a fixation point at the center of the screen (the central dot in each panel), a model block figure appeared followed, after a delay, by an incomplete copy from which one block had been removed. In this example, the block protruding halfway up the model on the left side was missing. A choice array consisting of two free blocks then appeared next to the incomplete copy. The monkey had to choose which free block to slide in horizontally so as to trans form the incomplete copy into the original model (arrow). In this example, the lower block was the correct choice. (B–G) Data from an Area 7a neuron. This neuron fired during the period when them on key was viewing the incomplete model. It fired much more strongly if the missing block was on the left of the model than if it was on the right. Note that the conditions consitute matched pairs in which monkey was viewing an identical incomplete copy (B–C, D–E, and F–G). The only thing that differed between the two conditions in a pair was the monkey’s awareness of the object-centered location (left or right) of the missing part. From Chafee et al. (2005).

FIGURE 45.8 Data from a neuron in the SEF selective for the object-centered direction of eye movements. The monkey was trained to make eye movements to the right or left end of a horizontal bar. A cue appeared on the small sample bar shown in the lower right of each panel (1–8) to tell the monkey which end of the target bar (top in each panel) was relevant on a given trial. The arrow in the panel next to each histogram indicates the direction of the eye movement. The neuron fired strongly when the eye movement was directed to the left end of the target bar (left column) regardless of whether the physical movement of the eye was up and to the right (panels 1 and 5) or up and to the left (panels 3 and 7). From Olson and Gettner (1995).

FIGURE 45.9 Inactivation of the left prefrontal cortex disrupts spatial working memory in the right half of space. A monkey was trained to fixate a central spot while a peripheral cue was presented briefly at one of six locations. After an interval of 6, 3, or 1.5 seconds, the fixation spot was extinguished and the monkey made an eye movement to the remembered location. Each set of diverging rays shows the trajectories of eye movements executed under a certain set of conditions. The left column shows eye movement performance before inactivation by a dopamine antagonist. The right column shows performance after inactivation. When the cue was in the right hemi field and them on key was required to remember its location over long delays, the movements became highly inaccurate. From Sawaguchi and Goldman-Rakic (1994).

FIGURE 45.10 Evidence that orbitofrontal neurons encode expected value whereas premotor neurons are subject to motivational modulation. A cue presented early in each trial instructed the monkey whether to make a rightward or leftward saccade at the trial’s end. It also indicated whether making the instructed saccade would lead to a large or small reward (three drops or one drop of juice). Finally, it indicated whether failure to make the saccade would lead to a large or small penalty (a 1-second or 8-second time-out). After a delay of several seconds, the monkey was permitted to respond. For a saccade in the instructed direction, the monkey received the promised reward. For any other response, the monkey incurred the threatened penalty. The orbitofrontal neuron encoded the value of the outcomes predicted by the cue. It responded most strongly when the combined predicted outcome was best (A: large reward promised and small penalty threatened), at an intermediate level when it was middling (B: small reward promised and small penalty threatened) and least strongly when it was worst (C: small reward promised and large penalty threatened). The premotor neuron fired during the delay period at a rate that reflected how motivated the monkey was. It fired most strongly when the monkey had something significant to work for, either earning a large reward (D) or avoiding a large penalty (F) and least strongly when little was at stake (E). In each panel, time is on the horizontal axis. The histogram represents the average firing rate of the neuron as a function of time during the trial. In the underlying raster display, each horizontal line corresponds to a single trial and each dot represents an action potential. From Roesch and Olson (2004).

FIGURE 45.11 Neurons in the hippocampal system fire differentially as a function of a rat’s location in the environment. (A) In this experiment, the rat moved freely through a square enclosure with low walls in which a card placed on one wall formed a visible landmark. (B) Data from six hippocampal neurons (H1 through H6) with place fields. Each heat map depicts the rate of firing of the neuron as a function of the rat’s location in the enclosure (red indicates strong activity and dark blue indicates weak activity). The top row and the bottom row, representing data from separate sessions, are included to indicate the reproducibility of environmental spatial selectivity. (C) Data from two entorhinal grid cells (E1 and E2). Conventions as in (B). Note that each grid cell has multiple sub-fields within the enclosure. From Fyhn, Molden, Witter, Moser, and Moser (2004).

