Chapter 49:  Sensory and Motor Mechanisms

Chapter Reading Guide
Sensing, Acting, and Brains

 1.
Differentiate between sensation and perception.

Introduction to Sensory Reception

 2.
Explain the difference between exteroreceptors and interoreceptors.

 3.
Describe the four general functions of receptor cells as they convert energy stimuli into changes in membrane potentials and then transmit signals to the central nervous system.

 4.
Distinguish between sensory transduction and receptor potential.

 5.
Explain the importance of sensory adaptation.

 6.
List the five types of sensory receptors and explain the energy transduced by each type.

Hearing and Equilibrium

 7.
Explain the role of mechanoreceptors in hearing and balance.

 8.
Describe the structure and function of invertebrate statocysts.

 9.
Explain how insects may detect sound.

10.
Refer to a diagram of the human ear and give the function of each structure.

11.
Explain how the mammalian ear functions as a hearing organ.

12.
Explain how the mammalian ear functions to maintain body balance and equilibrium.

13.
Describe the hearing and equilibrium systems of nonmammalian vertebrates.

Chemoreception: Taste and Smell

14.
Explain how the chemoreceptors involved with taste function in insects and humans.

15.
Describe what happens after an odorant binds to an odorant receptor on the plasma membrane of the olfactory cilia.

16.
Explain the basis of the sensory discrimination of human smell.

Photoreceptors and Vision

17.
Compare the structures of, and processing of light by, the eyecups of Planaria, the compound eye of insects, and the single-lens eyes of molluscs.

18.
Refer to a diagram of the vertebrate eye to identify and give the function of each structure.

19.
Describe the functions of the rod cells and cone cells of the vertebrate eye.

20.
Explain and compare how the rods and cones of the retina transduce stimuli into action potentials.

21.
Explain how the retina assists the cerebral cortex in the processing of visual information.

Movement and Locomotion

22.
Describe three functions of a skeleton.

23.
Describe how hydrostatic skeletons function and explain why they are not found in large terrestrial organisms.

24.
Distinguish between an exoskeleton and an endoskeleton.

25.
Explain how the structure of the arthropod exoskeleton provides both strength and flexibility.

26.
Explain how a skeleton combines with an antagonistic muscle arrangement to provide a mechanism for movement.

27.
Explain how body proportions and posture impact physical support on land.

28.
Using a diagram, identify the components of a skeletal muscle cell.

29.
Explain the sliding-filament model of muscle contraction.

30.
Explain how muscle contraction is controlled.

31.
Explain how the nervous system produces graded contraction of whole muscles.

32.
Explain the adaptive advantages of slow and fast muscle fibers.

33.
Distinguish among skeletal muscle, cardiac muscle, and smooth muscle.

34.
List the advantages and disadvantages associated with moving through:

a.
an aquatic environment

b.
a terrestrial environment

c.
air

35. Discuss the factors that affect the energy cost of locomotion.
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Word Roots

ama- together (amacrine cell: neurons of the retina that help integrate information before it is sent to the brain)

aqua- water (aqueous humor: the clear, watery solution that fills the anterior cavity of the eye)

bi- two (bipolar cell: neurons that synapse with the axons of rods and cones in the retina of the eye)

chemo-  chemical (chemoreceptor: a receptor that transmits information about the total solute concentration in a solution or about individual kinds of molecules)

coch- a snail (cochlea: the complex, coiled organ of hearing that contains the organ of Corti)

electro-  electricity (electromagnetic receptor: receptors of electromagnetic energy, such as visible light, electricity, and magnetism)

endo- within (endoskeleton: a hard skeleton buried within the soft tissues of an animal)

exo-  outside (exoskeleton: a hard encasement on the surface of an animal that provides protection and points of attachment for muscles)

extero-  outside (exteroreceptor: sensory receptors that detect stimuli outside the body, such as heat, light, pressure, and chemicals)

fovea a pit (fovea: the center of the visual field of the eye)

gusta-  taste (gustatory receptors: taste receptors)

hydro-  water (hydrostatic skeleton: a skeletal system composed of fluid held under pressure in a closed body compartment; the main skeleton of most cnidarians, flatworms, nematodes, and annelids)

inter-  between;

 -cala insert (intercalated disks: specialized junctions between cardiac muscle cells which provide direct electrical coupling among cells)

intero-  inside (interoreceptor: sensory receptors that detect stimuli within the body, such as blood pressure and body position)

mechano-  an instrument (mechanoreceptor: a sensory receptor that detects physical deformations in the body’s environment associated with pressure, touch, stretch, motion, and sound)

myo- muscle;

 -fibro fiber (myofibril: a fibril collectively arranged in longitudinal bundles in muscle cells; composed of thin filaments of actin and a regulatory protein and thick filaments of myosin)

noci- harm (nociceptor: pain receptors in the epidermis of the skin)

olfact- smell (olfactory receptor: smell receptors)

omma- the eye (ommatidia: the facets of the compound eye of arthropods and some polychaete worms)

peri- around;

-stalsis a constriction (peristalsis: rhythmic waves of contraction of smooth muscle that push food along the digestive tract)

photo-  light (photoreceptor: receptors of light)

rhodo-  red (rhodopsin: a visual pigment consisting of retinal and opsin)

sacc-  a sack (saccule: a chamber in the vestibule behind the oval window that participates in the sense of balance)

sarco- flesh;

 -mere  a part (sarcomere: the fundamental, repeating unit of striated muscle, delimited by the Z lines)

sclero-  hard (sclera: a tough, white outer layer of connective tissue that forms the globe of the vertebrate eye)

semi-  half (semicircular canals: a three-part chamber of the inner ear that functions in maintaining equilibrium)

stato- standing;

 -lith a stone (statolith: sensory organs that contain mechanoreceptors and function in the sense of equilibrium)

tetan- rigid, tense (tetanus: the maximal, sustained contraction of a skeletal muscle, caused by a very fast frequency of action potentials elicited by continual stimulation)

thermo- heat (thermoreceptor: an interoreceptor stimulated by either heat or cold)

trans- across; 

-missi send (transmission: the conduction of impulses to the central nervous system)

tropo-  turn, change (tropomyosin: the regulatory protein that blocks the myosin binding sites on the actin molecules)

tympan- a drum (tympanic membrane: another name for the eardrum)

utric- a leather bag (utricle: a chamber behind the oval window that opens into the three semicircular canals)

vitre- glass (vitreous humor: the jellylike material that fills the posterior cavity of the vertebrate eye)  
