C O NTENTS

PREFACE xi

1 GENES IN POPULATIONS 1

I-l  MEASUREMENT OF ALLELE FREQUENCY 2
1-2 RANDOMLY MATING POPULATIONS 6

I-3 X-LINKED LOCI 16

-4 “SFHESNSOLATE EEFECT 18

I-5 RANDOM MATING WITH TWO LOCI 19

I-6 USE OF ALLELE FREQUENCY ANALYSIS
TO TEST HYPOTHESES 24

QUESTIONS AND PROBLEMS 26



viii CONTENTS

2 INBREEDING, RANDOM DRIFT, AND
ASSORTATIVE MATING 29

2-1
2-2
2-3

2-4
2-5

INBREEDING 30
PHENOTYPIC EFFECTS OF INBREEDING 39

HOW CAN WE ACCOUNT FOR SELF-FERTILIZING
PLANT SPECIES? 4l

RANDOM GENETIC DRIFT 42
ASSORTATIVE MATING 50
QUESTIONS AND PROBLEMS 53

3 MIGRATION AND POPULATION STRUCTURE

31
32
3-3
3-4
3=5
3-6

MIGRATION 57

WRIGHT’S ISLAND MODEL 59

DIVERSITY AMONG POPULATIONS 62

THE FINITE ISLAND MODEL 64

SOME DESIRABLE PROPERTIES OF Gs¢ 67

OTHER MODELS OF POPULATION STRUCTURE 68
QUESTIONS AND PROBLEMS 69

4 SELECTION 70

4-1
42
4-3

4-4

45
4-6
47
4-8
4-9
4-10

COMPLETE SELECTION 7]
SELECTION OF ARBITRARY INTENSITY 74

MULTIPLE ALLELES AND THE AVERAGE EXCESS
OF AN ALLELE 82

FISHER’S FUNDAMENTAL THEOREM
OF NATURAL SELECTION 83

SELECTION BALANCED BY MUTATION 85
SELECTION AT AN X-LINKED LOCUS 9l
OPPOSING SELECTION FORCES 93

THREE ALLELES " 97
FREQUENCY-DEPENDENT SELECTION 102
SELECTION AT TWO LOCI 104
QUESTIONS AND PROBLEMS 108

57



X

CONTENTS

QUANTITATIVE TRAITS 110

5-1 THE NATURE OF QUANTITATIVE INHERITANCE III
52 REGRESSION AND RESPONSE TO SELECTION 118
53 SOME RELEVANT STATISTICAL MEASURES 122
54 HERITABILITY IN THE BROAD SENSE 125
55 A SINGLE-LOCUS MODEL 128
56 HERITABILITY IN THE NARROW SENSE 135
57 INTERACTION AND COVARIANCE 137
58 ASSORTATIVE MATING 140
59 STABILIZING SELECTION 144
QUESTIONS AND PROBLEMS 147

POPULATIONS WITH OVERLAPPING GENERATIONS 149

6-1 AGE-STRUCTURED POPULATIONS OBSERVED
AT DISCRETE INTERVALS 150

6-2 CONTINUOUS MODEL 159
6-3 REPRODUCTIVE VALUE lé4
6-4 REGULATION OF POPULATION NUMBER 170
6-5 COMPETING GROUPS 172
QUESTIONS AND PROBLEMS 176

POPULATION GENETICS AND EVOLUTION 178

Z-1 EVOLUTION AT THE GENOMIC LEVEL:
MOLECULAR EVOLUTION 179

7-2 EVOLUTION OF FORM AND FUNCTION 194

7-3 THE SHIFTING-BALANCE THEORY OF WRIGHT 198

7-4 SOME EVOLUTIONARY PROBLEMS OF SPECIAL INTEREST 200

7-5 EVOLUTIONARY ADVANTAGES OF SEXUAL REPRODUCTION 208

7-6  SPECIATION AND EVOLUTION OF HIGHER CATEGORIES 211
QUESTIONS AND PROBLEMS 213

APPENDIX
PROBABILITY AND STATISTICS 214

I PROBABILITY 214
QUESTIONS AND PROBLEMS 22|



CONTENTS

2 STATISTICAL MEASURES 222

3 SOME USEFUL STATISTICAL DISTRIBUTIONS 229
QUESTIONS AND PROBLEMS 235

4 STATISTICAL ESTIMATION BY MAXIMUM LIKELIHOOD 236
QUESTIONS AND PROBLEMS 242

5 MATRIX TREATMENT OF AN AGE-STRUCTURED POPULATION 243

SELECTED REFERENCES 247
ANSWERS TO QUESTIONS AND PROBLEMS 253

INDEX 267



