Table of Contents

Page

PREFACE TO FOURTH EDITION . . . . . . . . . . . . o v v e i e e e i
LABORATORY PROCEDURE . . . . . . . . . o v v v i it e e et e e vii

PART I: ZOOLOGY AS A SCIENCE

THE SCIENTIFIC METHOD.
A. Abiogenesis . . . . . . . .. .. ..
Spallanzani's Classic Experiment .
Redi's Experiment .
A Recent Experiment

(o N N

PART II: LIFE - ITS NATURE

CHARACTERISTICS OF LIVING THINGS . . . . . . . . . . .« o o o o .. 9
Movement . . . . . . . . L. . 0L Lo e e e e e 9
Irritability . . . . . . . . L . o e 10
Nutrition . . . . . . . . . .00 e e 10
Metabolism . . . . . . . . .. oL L0 14
Growth . . . . . . . ..o e e e e e e 18
. Reproduction . . . . . . . . L L oL 0L Lo e e 20
UNITS OF LIFE - CELLS . . . . . . . . . .« o v v vt i et oo 21
Morphology of a Typical Cell . . . . . . . . . . . . . . . . .. ... 21
From Single Cells to Many Cells . . . . . . . . . . . .. ... ... 23
Organization of Cells into Tissues . . . . . . . . . . . . . .. ... 25
The Organized Animal . . . . . . . . . . . . . . . . . . ... 39

HEOQW >

voue»

PART III: THE RISE OF ANIMAL LIFE

PROTOZOA . . .« . o o i 0 v e e e e s e e e e e e e 41
Amoeba - a simple form . . . . . . . .00 L0000 41
Paramecium - a complex form. . . . . . . . . . . . .00 0oL 44
The Flagellates . . . . . . . . . . o o v 000 e e e e e e 48
Parasitic Protozoa . . . . . . . . . .. 0. e e e e e e e e e e e e 50

PORIFERA . . . . . o o o v b e e e e e e e e s e e e e e e e e e e 57

COELENTERATA . . . . . . . o o it ot e e e e d e e e e e e e e e e 58
Hydra . . . . . . . o oo e e e e e e e e e e e e e e e e e e e 58
Obelia . . . . . . . . o o e e e e e e e e e e e e e e e e 60
GONIONEMUS .« . v v v v v v v e e e e e e e e e e e e e e e e e e 64

PLATYHELMINTHES . . . . . . . . . . . 0 0 i vttt e e e e e e e e 66
Planaria. . . . . . o o oo e e e e e e e e e e e e e e 66
Opisthorchis . . . . . . . . . . . L Lo e e e e e 70
Schistosoma . . . . . . . . . . . L. e e e e e e e e e e 73
Dipylidium . . . . . . . . 0L e e e e e e e e e 75

- iii -



ASCHELMINTHES . . . . . .. . . . ..
Ascaris .
Trichinella
Hookworm
MOLLUSCA . . .
The Clam or Fresh Water Mussel .
The Squid .
ANNELIDA
The Sandworm
The Earthworm.
The Leeches
ARTHROPODA
Lobster or Crayflsh
Grasshopper
Honey Bee
Worker Bee .
Insect Metamorphosis
ECHINODERMATA
Starfish . .
HEMICHORDATA .
Saccoglossus .
CHORDATA . .

"~ Urochordata - Molgula . .
Cephalochordata - Amphioxus . ..
Vertebrata - Cyclostomata - Lamprey .

Chondrichthyes - Dogfish Shark
Osteichthyes - Perch R
Amphibia - Frog, Salamander.
Reptilia - Turtle, Snake .

Aves - Various Types .

Mammalia - Marsupial, Placental Mammal

PART IV: THE ORGAN SYSTEMS OF A VERTEBRATE - FROG

EXTERNAL
Skeleton .

Muscles .

INTERNAL . .
Digestive System
Circulatory System .
Breathing System .
Urogenital System.
Nervous System .

Sense Organs .

PHYSIOLOGY - FROG . ..

PHYSIOLOGY - MAMMALIAN.

- iV =

Page

80
80
82
82
85
85
93
99
99

101

106

111

111

124

131

131

133

136

136

140

140

141

i41

142

144

145

145

148

149

149

149

151
152
156
160
160
161
165
167
170
170
174
177



PART V: CONTINUITY OF LIFE

CONTINUITY OF CELLS - MITOSIS AND MEIOSIS.

Gametogenesis.
Oobgenesis. .
Spermatogenesis .

DEVELOPMENT OF THE INDIVIDUAL EMBRYOLOGY

Early Embryology
Starfish.
Frog . .
Late Embryology
Chick. .
Late Mammalian Embryology
Fetal Pig. .
External Anatomy
Internal Anatomy .
Digestive Tract
Urogenital System .
Circulatory System.
Breathing System.
Nervous System
Sense Organs. .
CONTINUITY OF THE RACE - GENETICS
Problems . .
Monohybrld Inherltance .
Dihybrid Inheritance. .
Sex-Linked Inheritance

CLASSIFICATION OF THE ANIMAL KINGDOM .

APPENDIX

THE MICROSCOPE
LLABORATORY PREPARATIONS
Reagents.
Diffusion Experiment .
Source of Materials.
Turtle Heart Preparation.
Cross Sections
Frozen Squid

Page

181

184
184
186

189
189
189
189
191
191
196
196
196
199
199
201
206
211
211
215
219
219
219
220
222

225

233
236
236
236
237
237
237
237



