SECOND EDITION

HANDBOOK OF

Psychology

VOLUME 3
Behavioral Neuroscience

Randy ]J. Nelson
Sheri J. Y. Mizumori

Volume Editors

Irving B. Weiner
Editor-in-Chief




Table of Contents
Title Page

Copyright

Dedication

Editorial Board

Contributors

Volume Preface

Chapter 1: Behavioral Genetics

Introduction

Subjects

Genome Projects

Methods

Genetics and Behavioral Taxonomy

Genetics and Biological Mechanisms of Behavior

Genes, Environment, and Behavioral
Development

Future Directions
References

Chapter 2: Evolutionary Psychology

Levels of Explanation in Evolutionary Psychology
The Metatheory Level of Analysis




Metatheoretical Assumptions That Are
Consensually Held by Evolutionary Scientists

Special Metatheoretical Assumptions of
Evolutionary Psychology

The Middle-Level Theory Level of Analysis
The Hypothesis Level of Analysis

The Prediction Level of Analysis

The Future of Evolutionary Psychology
References

Chapter 3: Comparative Vision

Environments and Eyes

Three Issues in Comparative Vision
Conclusion

References

Chapter 4: Visual Processing_in the
Primate Brain

Visual Processing Basics

The Retina

Lateral Geniculate Nucleus (LGN)
Visual Areas in Primate Cerebral Cortex
Visual Topographic Maps

V1—Primary Visual Cortex

V2

Major Cortical Visual Processing_Pathways
Ventral Pathway

Dorsal Pathway

Lateral Intraparietal Area (LIP)




Concluding Remarks
References

Chapter 5: Comparative Audition

Introduction

Overview of Acoustic Stimuli and Their
Transmission Through the Environment
Auditory Function and Behavior
Auditory Periphery

Central Auditory Pathways

Summary and Future Directions
References

Chapter 6: Auditory Processing_in Primate
Brains

Introduction

From Sound to a Neural Code: The Functions of
the External, Middle, and Inner Ear

Auditory Structures of the Brainstem: Extracting
Information from the Auditory Afferents

The Superior Colliculus

The Auditory Thalamus: The Distribution of
Auditory Information to the Neocortex

Cortical Auditory Areas and Networks in Primates
The First Stage of Auditory Processing_in Cortex:
The Auditory Core

The Second Stage of Cortical Processing: The
Auditory Belt

Higher Levels of Auditory and Multisensory
Cortical Processing: The Parabelt and Beyond




The Role of Frontal Cortex in Auditory Processing

The Multisensory Region of the Upper Bank of the
Superior Temporal Sulcus

Auditory Function of Insular Cortex

Auditory Projections to Visual Cortex and Visual
Activation of Auditory Cortex

Pathways for Auditory Memory
Speech and Language
References

Chapter 7: Comparative Locomotor
Systems

Introduction and History

Construction Principles of Pattern-Generating
Networks for Locomotion

Location of Pattern-Generating_Networks for
Locomotion

Sensory Signals Controlling_Locomotor Activity
Modulation of Locomotor Activity

Plasticity in Motor Systems

Conclusions

References

Chapter 8: Neural Mechanisms of Tactile
Perception

Overview

Peripheral Neural Mechanisms of Tactile
Perception




Central Mechanisms of Form and Texture
Perception

Mechanisms of Attention in Touch
Summary
References

Chapter 9: The Biopsychology of Pain

Introduction

The Peripheral Nervous System
The Spinal Cord Dorsal Horn
The Brain and Brainstem
Endogenous Control of Pain
Future Directions in Pain Control
References

Chapter 10: Taste and Olfaction

Introduction
Taste

Olfaction

Future Directions
References

Chapter 11: Food and Fluid Intake

Introduction

Food Intake and Energy Balance
Water Intake and Fluid Balance
References

Chapter 12: Sexual Behavior




Why Sex?

Sex Differentiation

Patterns of Sexual Behavior in Mammals
Testing_Paradigms

Principles of Hormonal Action

Activation of Female Sexual Behavior by Gonadal
Hormones

Systemically Administered Drugs Affect Female
Sexual Behavior

Brain Areas Implicated in the Activation of Female
Sexual Behavior

Activation of Male Sexual Behavior by Gonadal
Hormones

Effects of Systemically Administered Drugs on
Male Sexual Behavior

Brain Areas Implicated in the Control of Male
Sexual Behavior

References

Chapter 13: Sleep and Biological Rhythms

Definition of Sleep

Circadian Rhythmicity

Normal Behavioral and Physiological Processes
Modulated by Circadian Rhythmicity and Sleep-
Wake Homeostasis: Performance, Mood, and
Physiology

Consequences of Disrupted Sleep and Circadian
Rhythms

Conclusion
References




Chapter 14: Motivational Systems:
Rewards and Incentive Value
Anatomy of the Motive Circuit
Neurotransmitters Reqgulating_Motivation
Summary
References

Chapter 15: Emotion

The Human Amygdala as a Model System to
Address Emotional Responses Observed During
Biologically Relevant Learning

Using_Faces to Investigate Biologically Relevant
Learning

The Emotional Brain: From Bottom to Top and
Back Again
Conclusions
References

Chapter 16: Stress, Coping,_ and Immune
Function

The Stress Construct

Coping

Responses to Stress

Mechanisms of the Immune System
Stress-Immune Relationships
Stress Management Interventions
Conclusions

Future Directions

References




Chapter 17: Environmental Influences on
Development of the Nervous System

General Development of the Central Nervous
System

Interaction Between Genes and Environment
The Role of Gene-Driven Processes

Sensitive Periods

Environmental Influences on Gene-Driven
Maturational Processes

Experience-Expectant Development
Conclusion
References

Chapter 18: Comparative Cognition

Historical Foundations

Review of Research Literature
Conclusions and Future Directions
References

Chapter 19: Biological Models of
Associative Learning

Invertebrate Preparations

Spinal Conditioning

Classical and Instrumental Conditioning_of
Discrete Responses

Classical Jaw-Movement Conditioning
Neural Substrates of the Instrumental
Conditioning_of Discrete Responses
Conclusion




References

Chapter 20: Memory Systems

Early Views on Multiple Memory Systems

The Experimental Era: Debates on the
Fundamental Basis of Memory

Reconciliation: Multiple Memory Systems
Three Major Memory Systems in the Brain

Elaborating_the Role of the Three Major Memory
Systems

Summary
References

Chapter 21: Social Relationships,_Social
Cognition, and the Evolution of Mind in
Primates

Introduction
Primate Social Relationships

Social Knowledge: The Recognition of Other
Animals' Relationships
References

Chapter 22: The Neural Basis of Language
Faculties

Overview

Methods

The Neural Bases of Linguistic Representation
and Processes

Contemporary Applications




Summary
References

Chapter 23: Neurally Inspired Models of
Psychological Processes
Using_Connectionist Models to Understand Brains
and Behavior
Visual Object Recognition and Classification
Perceptual Learning
Memory for Events
Aging_and Psychological Decline
Emerging_Trends
General Discussion
References

Chapter 24: Normal Neurocognitive Aging

Introduction

A Focus on Normal Neurocognitive Aging

Animal Models: Methodological Considerations
Neuropsychological Perspective on Normal
Cognitive Aging

Frontal Lobe Function in Cognitive Aging

Medial Temporal Lobe Function in Cognitive Aging
Cognitive Aging_Beyond the Prefrontal Cortex and
Hippocampus: Additional Domains, Cognitive
Adaptation, Network Interactions, and Other
Challenges

Structural Changes

Neurophysiology




Cell Biology: Oxidative Stress
Current Challenges and Future Directions
References

Author Index

Subject Index




HANDBOOK OF PSYCHOLOGY

VOLUME 3: BEHAVIORAL NEUROSCIENCE

Second Edition

Volume Editors

RANDY J. NELSON AND SHERI J. Y. MIZUMORI

Editor-in-Chief

IRVING B. WEINER

%)

WILEY
John Wiley & Sons, Inc.






This book is printed on acid-free paper. @

Copyright © 2013 by John Wiley & Sons, Inc. All rights
reserved.

Published by John Wiley & Sons, Inc., Hoboken, New Jersey.
Published simultaneously in Canada.

No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any
means, electronic, mechanical, photocopying, recording,
scanning, or otherwise, except as permitted under Section
107 or 108 of the 1976 United States Copyright Act, without
either the prior written permission of the Publisher, or
authorization through payment of the appropriate per-copy
fee to the Copyright Clearance Center, Inc., 222 Rosewood
Drive, Danvers, MA 01923, (978) 750-8400, fax (978) 646-
8600, or on the web at www.copyright.com. Requests to the
Publisher for permission should be addressed to the
Permissions Department, John Wiley & Sons, Inc., 111 River
Street, Hoboken, NJ 07030, (201) 748-6011, fax (201) 748-
6008.

Limit of Liability/Disclaimer of Warranty: While the publisher
and author have used their best efforts in preparing this
book, they make no representations or warranties with
respect to the accuracy or completeness of the contents of
this book and specifically disclaim any implied warranties of
merchantability or fitness for a particular purpose. No
warranty may be created or extended by sales
representatives or written sales materials. The advice and
strategies contained herein may not be suitable for your
situation. You should consult with a professional where
appropriate. Neither the publisher nor author shall be liable
for any loss of profit or any other commercial damages,
including but not limited to special, incidental,
consequential, or other damages.


http://www.copyright.com/

This publication is designed to provide accurate and
authoritative information in regard to the subject matter
covered. It is sold with the understanding that the publisher
is not engaged in rendering professional services. If legal,
accounting, medical, psychological, or any other expert
assistance is required, the services of a competent
professional person should be sought.

The contents of this work are intended to further general
scientific research, understanding, and discussion only and
are not intended and should not be relied upon as
recommending or promoting a specific method, diagnosis,
or treatment by physicians for any particular patient. The
publisher and the author make no representations or
warranties with respect to the accuracy or completeness of
the contents of this work and specifically disclaim all
warranties, including without limitation any implied
warranties of fitness for a particular purpose. In view of
ongoing research, equipment modifications, changes in
governmental regulations, and the constant flow of
information relating to the use of medicines, equipment,
and devices, the reader is urged to review and evaluate the
information provided in the package insert or instructions
for each medicine, equipment, or device for, among other
things, any changes in the instructions or indication of
usage and for added warnings and precautions. Readers
should consult with a specialist where appropriate. The fact
that an organization or Website is referred to in this work as
a citation and/or a potential source of further information
does not mean that the author or the publisher endorses the
information the organization or Website may provide or
recommendations it may make. Further, readers should be
aware that Internet Websites listed in this work may have
changed or disappeared between when this work was
written and when it is read. No warranty may be created or
extended by any promotional statements for this work.



Neither the publisher nor the author shall be liable for any
damages arising herefrom.

Designations used by companies to distinguish their
products are often claimed as trademarks. In all instances
where John Wiley & Sons, Inc., is aware of a claim, the
product names appear in initial capital or all capital letters.
Readers, however, should contact the appropriate
companies for more complete information regarding
trademarks and registration.

For general information on our other products and services,
please contact our Customer Care Department within the
U.S. at (800) 762-2974, or outside the United States at (317)
572-3993 or fax (317) 572-4002.

Wiley publishes in a variety of print and electronic formats
and by print-on-demand. Some material included with
standard print versions of this book may not be included in
e-books or in print-on-demand. If this book refers to media
such as a CD or DVD that is not included in the version you
purchased, you may download this material at
http://booksupport.wiley.com. For more information about
Wiley products, visit www.wiley.com.

Library of Congress Cataloging-in-Publication Data:

Handbook of psychology / Irving B. Weiner, editor-in-chief. —
2nd ed.

V. cm.
Includes bibliographical references and index.
ISBN 978-0-470-61904-9 (set) — ISBN 978-0-470-89059-2
(cloth : v.3)
ISBN 978-1-118-28380-6 (e-bk.)
ISBN 978-1-118-28202-1 (e-bk.)
ISBN 978-1-118-28546-6 (e-bk.)



http://booksupport.wiley.com/
http://www.wiley.com/

1. Psychology. |I. Weiner, Irving B.
BF121.H213 2013
150—dc23
2012005833



For our families...



Editorial Board

Volume 1

History of Psychology
Donald K. Freedheim, PhD
Case Western Reserve University
Cleveland, Ohio

Volume 2

Research Methods in Psychology
John A. Schinka, PhD

University of South Florida

Tampa, Florida

Wayne F. Velicer, PhD

University of Rhode Island

Kingston, Rhode Island

Volume 3

Behavioral Neuroscience
Randy J. Nelson, PhD
Ohio State University
Columbus, Ohio

Sheri J. Y. Mizumori, PhD
University of Washington
Seattle, Washington

Volume 4

Experimental Psychology
Alice F. Healy, PhD
University of Colorado



Boulder, Colorado
Robert W. Proctor, PhD
Purdue University

West Lafayette, Indiana

Volume 5

Personality and Social Psychology
Howard Tennen, PhD

University of Connecticut Health Center
Farmington, Connecticut

Jerry Suls, PhD

University of lowa

lowa City, lowa

Volume 6

Developmental Psychology
Richard M. Lerner, PhD

M. Ann Easterbrooks, PhD
Jayanthi Mistry, PhD

Tufts University

Medford, Massachusetts

Volume 7

Educational Psychology
William M. Reynolds, PhD
Humboldt State University
Arcata, California

Gloria E. Miller, PhD
University of Denver

Denver, Colorado

Volume 8



Clinical Psychology
George Stricker, PhD
Argosy University DC
Arlington, Virginia
Thomas A. Widiger, PhD
University of Kentucky
Lexington, Kentucky

Volume 9

Health Psychology

Arthur M. Nezu, PhD
Christine Maguth Nezu, PhD
Pamela A. Geller, PhD

Drexel University

Philadelphia, Pennsylvania

Volume 10

Assessment Psychology
John R. Graham, PhD
Kent State University

Kent, Ohio

Jack A. Naglieri, PhD
University of Virginia
Charlottesville, Virginia

Volume 11

Forensic Psychology
Randy K. Otto, PhD
University of South Florida
Tampa, Florida

Volume 12



Industrial and Organizational Psychology
Neal W. Schmitt, PhD

Michigan State University

East Lansing, Michigan

Scott Highhouse, PhD

Bowling Green State University

Bowling Green, Ohio



Contributors

Chris 1. Baker, PhD

Unit on Learning and Plasticity
National Institutes of Mental Health
Bethesda, Maryland

Andrew Baum, PhD
Department of Psychology
University of Texas
Arlington, Texas

Ruth M. Benca, MD, PhD
Department of Psychiatry
University of Wisconsin
School of Medicine
Madison, Wisconsin

David Bennett, PhD

Faculty of Rehabilitation Medicine
University of Alberta

Edmonton, Alberta, Canada

Ansgar Buschges, PhD
Zoological Institute
University of Cologne
Cologne, Germany

M. Catherine Bushnell, PhD
Pain Mechanisms Laboratory



Clinical Research Institute of Montreal
Montreal, Quebec, Canada

Catherine E. Carr, PhD
Department of Biology
University of Maryland
College Park, Maryland

Leyre Castro, PhD
Department of Psychology
University of lowa

lowa City, lowa

Dorothy L. Cheney, PhD
Departments of Psychology and Biology
University of Pennsylvania
Philadelphia, Pennsylvania

Terence ). Coderre, PhD
Anesthesia Research Unit
McGill University
Montreal, Quebec, Canada

Debora Cutuli, PhD

Department of Psychology, “Sapienza” University of
Rome

[.R.C.C.S. Santa Lucia Foundation
Rome, Italy

F. Caroline Davis, PhD
Department of Psychology & Neuroscience
Duke University



Durham, North Carolina

Paola De Bartolo

Department of Psychology, “Sapienza”

Rome
|.R.C.C.S. Santa Lucia Foundation
Rome, Italy

Patricia M. Di Lorenzo, PhD
State University of New York
Psychology Department
Binghamton, New York

Juan M. Dominguez, PhD
Department of Psychology
University of Texas

Austin, Texas

Angela Liegey Dougall, PhD
Department of Psychology
University of Texas

Arlington, Texas

Russil Durrant, PhD

School of Social and Cultural Studies
Victoria University of Wellington
Wellington, New Zealand

Howard Eichenbaum, PhD
Department of Psychology
Boston University

Boston, Massachusetts

University of



Bruce ). Ellis, PhD

Department of Family Studies and Human Development
University of Arizona

Tucson, Arizona

Hanno Fischer, PhD
School of Biology
University of St. Andrews
St. Andrews, Scotland

Bonnie R. Fletcher, PhD
Neurocognitive Aging Section
National Institute on Aging
Baltimore, Maryland

Karim Fouad, PhD

Faculty of Rehabilitation Medicine
University of Alberta

Edmonton, Alberta, Canada

Manuel GomezRamirez, PhD
Krieger Mind/Brain Institute
Department of Neuroscience
Johns Hopkins University
Baltimore, Maryland

Troy A. Hackett, PhD

Department of Hearing and Speech Sciences
Department of Psychology

Vanderbilt University

Nashville, Tennessee



Cynthia M. Henderson
Department of Psychology
Stanford University
Stanford, California

Steven S. Hsiao, PhD
Krieger Mind/Brain Institute
Department of Neuroscience
Johns Hopkins University
Baltimore, Maryland

Elaine M. Hull, PhD
Department of Psychology
Florida State University
Tallahassee, Florida

Gerald H. Jacobs, PhD

Department of Psychology

University of California, Santa Barbara
Santa Barbara, California

Stephanie G. Jones, PhD
Department of Psychiatry
University of Wisconsin
School of Medicine
Madison, Wisconsin

Jon H. Kaas, PhD
Department of Psychology
Vanderbilt University
Nashville, Tennessee



Peter W. Kalivas, PhD
Department of Neurosciences
Medical University of South Carolina
Charleston, South Carolina

Jeansok Kim, PhD
Department of Psychology
University of Washington
Seattle, Washington

M. Justin Kim

Department of Psychological & Brain Sciences
Dartmouth College

Hanover, New Hampshire

and

Department of Psychology, Korea Military Academy
Seoul, South Korea

Ryan T. LaLumiere, PhD
Department of Psychology
University of lowa

lowa City, lowa

Stephen C. Maxson, PhD
Department of Psychology
University of Connecticut
Storrs, Connecticut

Eduardo Mercado Ill, PhD
Department of Psychology
University of Buffalo, SUNY



Buffalo, New York

Magali Millecamps, PhD
Department of Dentistry
McGill University
Montreal, Quebec, Canada

Timothy H. Moran, PhD
Department of Psychiatry
Johns Hopkins University
Baltimore, Maryland

Cynthia F. Moss, PhD
Department of Psychology
University of Maryland
College Park, Maryland

Maital Neta, PhD
Department of Neurology

Washington University School of Medicine

St. Louis, Missouri

Barbara M. J. O'Brien
Department of Psychology
Vanderbilt University
Nashville, Tennessee

Laura Petrosini, PhD

Department of Psychology,

Rome

I.R.C.C.S. Santa Lucia Foundation

Rome, Italy

“Sapienza”

University of



