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NONSTRIATE VISUAL CORTEX

NONSTRIATE VISUAL CORTEX

Primary Disciplinary Field(s): Cognitive Neuroscience, Neuroanatomy, Visual Perception

1. Core Definition

The nonstriate visual cortex, often collectively referred to as extrastriate cortex, encompasses the
numerous cortical areas that surround the primary visual cortex (V1, or striate cortex) and are
dedicated to the advanced processing of visual information. These areas extend the fundamental
analysis of features--such as simple lines, edges, and orientation--initiated in V1, engaging in
complex computations necessary for object recognition, motion perception, depth perception, and
visuospatial localization. The nonstriate cortex acts as the crucial intermediary in the hierarchical
organization of the visual system, receiving input from V1 and projecting to higher association
areas across the parietal and temporal lobes, thereby enabling sophisticated behavioral responses
to visual stimuli.

Functionally, the nonstriate visual cortex is not a homogenous structure but rather a collection of
specialized modules, each contributing uniquely to the overall visual experience. This includes
areas responsible for integrating color information (V4), processing dynamic motion (MT/V5), and
mapping spatial relationships. This distributed processing architecture ensures efficiency and
redundancy, allowing the brain to rapidly extract meaningful content from the continuous influx of
light information. The level of processing complexity increases progressively as signals move from
the striate cortex through the various nonstriate zones, culminating in integrated perception that
informs decision-making and motor planning.

In contrast to the primary visual cortex, which exhibits a characteristic stripe or striation visible
under microscopic examination, the nonstriate areas lack this distinct histological marker, hence
the nomenclature. The importance of the nonstriate regions lies in their role in transforming raw
visual data into coherent percepts. Damage to specific regions within the nonstriate cortex often
results in highly selective visual deficits, such as the inability to perceive motion (akinetopsia) or to
recognize faces (prosopagnosia), even though V1 and basic feature detection remain intact. This
underscores the highly specialized nature of the computations performed by this extensive network
of secondary and tertiary visual areas.

2. Anatomical Location and Nomenclature

Anatomically, the nonstriate visual cortex occupies significant portions of the occipital, parietal, and
temporal lobes. It immediately abuts the primary visual cortex, V1, which resides primarily in the
calcarine sulcus of the occipital lobe. The regions are typically labeled sequentially, beginning with
V2 and V3, which constitute the early stages of extrastriate processing, often grouped under the
term prestriate cortex. However, the nonstriate designation is more comprehensive, covering all
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areas beyond V1, including highly specialized zones further along the processing pathways.

The specific areas included within the nonstriate cortex are extensive and can vary slightly
depending on the mapping scheme employed across different species, but they universally include
key regions critical for visual integration. Area V2, the second visual area, receives massive
projections from V1 and begins the process of segregating visual information, sending outputs to
both the dorsal and ventral processing streams. Area V3 often functions in conjunction with V2,
contributing to form and dynamic form analysis. Subsequent areas, such as V4, the medial
temporal area (MT or V5), and numerous others designated by letters (e.g., TE, TEO), perform
increasingly abstract analyses, culminating in representations that interface directly with memaory,
language, and executive functions.

The transition from the strictly retinotopic mapping characteristic of V1 and V2 to the more
complex, object-centered or spatial-centered representations in higher nonstriate areas marks a
significant shift in computational strategy. While V1 maintains a precise map of the visual field,
higher nonstriate areas process features relative to objects or environmental space, losing strict
retinotopic fidelity in favor of perceptual invariance. This anatomical organization reflects a crucial
functional hierarchy: information flows outward from the primary receiving station (V1) into
specialized, parallel pathways that analyze different aspects of the visual scene simultaneously.

3. Functional Specialization and Hierarchical Processing

The nonstriate visual cortex operates under a principle of hierarchical processing, where
computations become increasingly complex and selective as the information moves further from
V1. This hierarchy involves convergence and divergence of neural pathways, allowing for the
integration of multiple features into cohesive visual representations. Early nonstriate areas,
particularly V2 and V3, refine the basic feature extraction performed by V1, processing more
complex contours, illusory boundaries, and disparity cues necessary for depth perception.

A fundamental aspect of nonstriate processing is functional specialization, meaning different areas
are dedicated to distinct attributes of the visual world. For instance, the region V4 is critically
involved in processing color constancy and complex form analysis, whereas the medial temporal
area (MT or V5) is highly specialized for analyzing motion direction and speed. This modular
organization allows for rapid, parallel processing, ensuring that the brain can simultaneously track
a moving object's location, identify its color, and recognize its identity, without sequential delays.
This parallelism is essential for real-time interaction with the environment.

The specialization observed in the nonstriate areas reflects the division of labor required to solve
the complex computational problem of vision. The visual system must achieve perceptual
invariance--the ability to recognize an object regardless of its position, size, lighting, or orientation.
The neurons in higher nonstriate areas, particularly those in the temporal lobe, exhibit receptive
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fields that are much larger than those in V1 and V2, often responding selectively to entire, complex
objects (e.g., faces, tools) rather than simple points of light or lines. This sophisticated integration
is the primary output of the nonstriate visual processing hierarchy, providing the foundation for
subsequent cognitive operations.

4. The Dorsal and Ventral Streams

The architecture of the nonstriate visual cortex is famously characterized by the division of
processing into two major interconnected streams: the dorsal stream and the ventral stream.
These streams diverge shortly after V2 and represent specialized pathways for handling distinct
categories of visual information, often summarized as the "where/how" pathway (dorsal) and the
"what" pathway (ventral).

The Ventral Stream, often called the "what" pathway, projects inferiorly toward the temporal lobe.
This stream is imperative for item recognition, detailed object identification, and the linking of visual
input with memory. The ventral stream incorporates areas like V4 and eventually leads to the
inferior temporal cortex (IT). Neurons in the temporal areas of the nonstriate cortex are tuned to
recognize complex features and whole objects, maintaining their recognition stability despite
changes in viewing conditions. This pathway is critical for reading, recognizing faces, and
accessing semantic knowledge about the environment.

The Dorsal Stream, the "where" or "how" pathway, projects superiorly into the parietal cortex. This
stream is strongly correlated with visuospatial acts, including the analysis of spatial relationships,
motion processing (involving MT/V5), and the guidance of action. The dorsal stream is vital for
tasks requiring coordinated movement in space, such as reaching for an object, navigating an
environment, and tracking moving targets. While initially conceptualized strictly as the "where"
pathway, modern neuroscience emphasizes its role in transforming visual information into
coordinates relevant for motor output (the "how" component).

The distinction between the dorsal and ventral streams, while useful for conceptualizing functional
segregation, is not absolute; extensive cross-talk occurs between the pathways, particularly in
early nonstriate areas. Integrated behavior requires continuous communication between the
identification system (ventral) and the spatial/action system (dorsal). The nonstriate cortex thus
facilitates a dynamic, simultaneous analysis of both the identity and the location of objects in the
visual field, allowing for adaptive, goal-directed behavior.

5. Key Areas and Associated Functions

The nonstriate visual cortex is composed of numerous distinct areas, each contributing specialized
functionality to the overall visual system. Understanding these specific areas is key to appreciating
the distributed and modular nature of higher-order vision.
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Visual Area 2 (V2): V2 is the first major recipient of V1 output and plays a crucial role in binding
basic features. It is sensitive to orientation, spatial frequency, and disparity, and importantly, it is
involved in processing illusory contours and figure-ground segregation, beginning the process of
grouping basic features into coherent objects.

Visual Area 3 (V3): Often involved in processing dynamic form and global motion. Some
subdivisions of V3 are closely linked to V2 and V1, while others project heavily into the parietal
lobe, contributing to the dorsal stream's spatial mapping.

Visual Area 4 (V4): Considered the central area for processing color and complex form. Lesions to
V4 often lead to achromatopsia (a form of color blindness), demonstrating its essential role in
maintaining color constancy across varying lighting conditions. V4 is a critical stage in the ventral
stream, preparing visual information for entry into the temporal lobe object recognition centers.
Medial Temporal Area (MT or V5): This parietal region is highly specialized for motion detection.
Nearly all neurons in MT are directionally selective, responding strongly to specific vectors of
movement. This area is essential for tracking objects and calculating the observer's own motion
(optic flow), which is crucial for navigation.

Parietal Areas (e.g., LIP, VIP): These are higher-order nonstriate areas dedicated to visuospatial
acts, assisting with eye movements, attentional allocation, and integrating visual input with
proprioceptive information to maintain a stable representation of space, vital for guiding actions.

6. Relationship to Prestriate and Striate Cortex (V1)

The terminology surrounding V1, prestriate cortex, and nonstriate cortex can sometimes overlap,
necessitating clear distinctions. The Striate Cortex (V1) is the initial obligatory entry point for
visual information from the lateral geniculate nucleus (LGN) of the thalamus. Its function is primary:
basic analysis of light, contrast, orientation, and spatial frequency. It is defined anatomically by the
line of Gennari (the stria) and functionally by its precise retinotopic mapping.

The Nonstriate Visual Cortex is the broader term encompassing all visual areas receiving input
either directly or indirectly from V1. It is the vast processing network that transforms V1's output
into meaningful images. The original source content correctly notes that the nonstriate cortex
engages in processing visual stimulants beyond the basic examination of features which takes
place in the striate cortex.

The term Prestriate Cortex is historically and anatomically less consistent but often refers
specifically to the early extrastriate areas immediately adjacent to V1, primarily V2 and V3. The
definition provided in the source material states that the nonstriate cortex is "hence partly more
involved than prestriate cortex," suggesting that the nonstriate designation includes both the early
refinement stages (V2/V3) and the much higher-level, highly specialized processing areas (V4, MT,
IT) that handle complex functions like item recognition and visuospatial planning. Therefore, while
V2 and V3 are prestriate, the nonstriate cortex is the overarching category that includes these
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initial areas along with the most complex, terminal stations of the visual processing streams.

7. Significance in Complex Visual Perception

The nonstriate visual cortex is indispensable for generating the rich and complex visual experience
that defines human consciousness and guides interaction with the world. Without the advanced
processing capacity of these areas, vision would be limited to a basic awareness of light and dark,
devoid of form, color, or meaning. The nonstriate areas bridge the gap between simple sensory
input and complex cognitive functions.

The importance of the nonstriate cortex is highlighted by the profound deficits that result from
lesions to specific higher-order visual zones. For example, damage to the ventral stream in the
temporal lobe can cause various forms of visual agnosia--the inability to recognize objects despite
intact V1 function. Similarly, damage to the parietal components of the dorsal stream can result in
optic ataxia (difficulty reaching for objects under visual guidance) or spatial neglect, where one side
of the visual field is entirely ignored, even though the eyes are physically capable of seeing it.

Ultimately, the nonstriate visual cortex is where vision connects fundamentally with other cognitive
domains, including memory, attention, emotion, and motor systems. The outputs of the nonstriate
cortex provide the visual representations that populate short-term memory, initiate targeted motor
actions, and form the basis of spatial navigation and environmental awareness. Its sophisticated,
distributed architecture is a cornerstone of neurobiology, illustrating how the brain utilizes parallel,
hierarchical processing to solve one of the most demanding computational challenges in nature.

Further Reading

Extrastriate cortex (Nonstriate Visual Cortex)

Dorsal and Ventral Streams of Visual Processing

Visual Cortex Overview
Visual Area V4
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