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Somatotopic 
Motor Map of 
Precentral 
Gyrus
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The Planning of 
Movement by the 
Cerebral Cortex

 Motor cortex: areas 4 and 6 of the frontal lobe

Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience : Exploring the Brain. China: Wolters Kluwer, 2016. Print.



Motor 
Cortex—
Penfield’s 
Research

 Area 4: primary motor cortex, or M1

 Area 6: “higher” motor area (Penfield)
 Lateral region  premotor area (PMA)
 Medial region  supplementary motor area (SMA)
 Motor maps in PMA and SMA

 Similar functions, different groups of muscles innervated





Thought to 
Action

 The brain influences motor 
activity of the spinal cord.
 Initiates voluntary 

movements

 Sensorimotor system
 Sensory information 

used by all levels of the 
motor system
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hierarchy of 
control levels
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Cortex sends motor 
message to muscles

Sensory cell in muscle 
(monitoring 

movement) sends 
message to cerebellum

Cerebellum sends 
corrective signals via 

the thalamus to cortex 
to keep movements on 

course

Cerebellum also sends 
signal via the spinal 

cord to muscle to 
correct the muscle 

directly
Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience : Exploring the Brain. China: Wolters Kluwer, 2016. Print.



LOWEST 
LEVEL

MIDDLE 
LEVEL

HIGHEST 
LEVEL STRATEGY

TACTICS

EXECUTION

Cortex and basal ganglia 
are concerned with the goal 

and planning of the 
movement

motor cortex and cerebellum control 
the sequences of muscle 

contractions,  arranged in space and 
time to smoothly and accurately 

achieve the strategic goal

the brain stem and spinal cord make 
any and all adjustments to posture 

and movement

Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience : Exploring the Brain. China: Wolters Kluwer, 2016. Print.









































Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience : Exploring the Brain. China: Wolters Kluwer, 2016. Print.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Somatotopic Motor Map of Precentral Gyrus
	The Planning of Movement by the Cerebral Cortex
	Motor Cortex—Penfield’s Research
	Slide Number 30
	Thought to Action
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53

