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PREFACE

Tuis book is intended as an introduction to the study of
heredity, which every one admits to be a subject of fascinating
interest and of great practical importance. In recent years
much progress has been made in the scientific study of heredity,
and, as the literature is widely scattered, and often very technical,
there may be utility in an exposition which aims at being com-
prehensive and accurate, without being exhaustive or mathe-
matical. Simple the exposition cannot be, if one has any
ambition for thoroughness, but it is probably simple enough
for those who have got beyond the pottering, platitudinarian
stage, which deals in heredity with a capital H. My stacks of
unused manuscript remind me sadly of how much I have had
to leave out, to keep the volume approximately within the
limits of the series to which it belongs; but the bibliography
will enable serious students to fill in details, and follow up the
clues I have given. It is arranged with a subject-index, so that
the literature dealing with particular points can be seen at a
glance. I have tried to avoid partisan bandling of any theme,
though I have been at no pains to conceal my general adherence
to what is called Weismannism, or—to take a particular case—
my conviction that we do not know of any instance of the trans-
mission of an acquired character. I have also tried throughout
to keep the practical side of the study in view, but I have re-
frained from making many suggestions, in the belief that the
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inquiry is not ripe for more than a general recommendation to
take thought for the morrow by considering the ideal of Eu--
genics.

A glance at the book will show that much prominence has
been given to three kinds of conclusions—those reached by
microscopic study of the germ-cells, those reached by the appli-
cation of statistical methods, and those reached through ex-
periment. I have equal sympathy with all these ways of
attacking the mysterious problems, and since I have not, to
my lasting regret, found any opportunity, amid the continuous
claims of professional duties, of working along any one of them,
I can, without seeming to recommend my own wares, press a
consideration of the results which have been achieved on the
attention of all thoughtful men and women. The new facts
are of especial interest to medical practitioners, to educationists,
including clergymen, to social reformers, and to actual or
prospective parents.

I have, throughout, acknowledged my indebtedness to autho-
rities, and the bibliography (which is merely representative)
shows how many fields there are from which to glean. In
particular, I have been indebted to the works of Galton, Weis-
mann, Pearson, Bateson, and De Vries.

I have to thank my friends Mr. E. S, Russell and Dr. John
Rennie for going over the proofs, and saving the pages from
many mistakes. Dr. Leslie Mackenzie was kind enough to
read the chapter on Heredity and Disease, and some of his
helpful suggestions have been incorporated. I have to thank
Professor C. Correns and Professor H. E. Ziegler for generously
allowing me to copy four admirable diagrams ; also Mr. Young
Pentland and the Walter Scott Publishing Company for allowing
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me the use of a number of figures which have done duty in other
books of mine. My thanks are also due to Mr. Murray, who
has encouraged me in a work which I was often tempted to
abandon, whose good-humoured patience over many delays I
should long since have exhausted had he been as many men
are.

J. A T.

THE UNIVERSITY OF ABERDEEN,
August 1907.



CONTENTS

CHAPTER 1
PAGE
HEREDITY AND INHERITANCE: DEFINED AND ILLUS- =4
TRATED . . . . . . . . . I

§ 1. Importance of the Study of Hervedity. § 2. What the Terms
Mean. § 3. Heredity and Inheritance in Relation to other Bio-
logical Concepts. § 4. A Question of Words. § 5. The Problems
Illustvated. § 6. Denials of Inheritance.

CHAPTER 1II

THE PHYSICAL BASIS OF INHERITANCE . . . . 26

§ 1. What is true in the Great Majority of Cases. § 2. Diverse
Modes of Reproduction. § 3. The Hereditary Relation in Uni-
cellular Ovganisms. § 4. The Herveditary Relation in the Asexual
Multiplication of Multicellular Ovganisms. § 5. Nature and
Origin of the Germ-cells. § 6. Maturation of the Germ-cells.
§ 7. Amphimixis and the Dual Natuve of Inhevitance in Sexual
Reproduction. § 8. Imhevitance in Parthenogenesis. §9. Wherein
the Physical Basis precisely consists.

CHAPTER 11X

HEREDITY AND VARIATION . . . . . . 66

§ 1. Persistence and Novelty. § 2. The Tendency to Breed
True. § 3. Different Kinds of Orgawic Change. § 4. Classifica-
tion and INustration of Variations. § 5. Fluctuating Variations.
§ 6. Discontinuous Variations. § 7. De Vyies on Fluctuations and
Mutations. § 8. Causes of Variation.

X1



xii CONTENTS

CHAPTER 1V

PAGE
COMMON MODES OF INHERITANCE . . . . . 106

§ 1. Though Prediction in Individual Cases is insecure, there ave
some Common Modes of Inheritance. § 2. Certain Necessary
Saving Clauses. § 3. Blended Inhkeritance. § 4. Exclusive In-
hevitance (Unilateral, Absolutely Pyepotent, ov Preponderant).
§ 5. Particulate Inkeritance. § 6. Summary of Alternatives.

CHAPTER V
REVERSION AND ALLIED PHENOMENA . . . . II9

§ 1. What is meant by Reversion. § 2. Suggested Definitions.
§ 3. Theoretical Implications. § 4. Phenomena sometimes con-
fused with Reversion. § 3. ‘ Skipping a Generation.” § 6.
Splitting of Hybrids. § 7. Reversion in Crosses. § 8. Reversion
of Retrogressive Varieties. § o. Interpretations in Terms of
Reversion. § 10. Further Examples of Reveysion.

CHAPTER VI

TELEGONY AND OTHER DISPUTED QUESTIONS ., . . I43

§ 1. What is meant by Telegony. § 2. The Classic Case of
Lovd Mortow’s Mave. § 3. Representative Alleged Cases of Tele-
gony. § 4. Ewart's Penycutk Expeviments. § 5. Suggestions
whick explain away Telegony. § 6. Suggestions as to how Telegonsc
Influence might be effected. § 7. A Stalistical Suggestion. § 8.
The Widespread Belvef ¢n the Occurvence of Telegony. § 9. An
Instructive Family History. § 10. A Note on Xenta. § 11.
Maternal Ismpressions.

CHAPTER VII

THE TRANSMISSION OF ACQUIRED CHARACTERS . . 164

§ 1. Importance of the Question. § 2. Historical Note. § 3.
Definition of the Problem. § 4. Many Misunderstandings as fo
the Question at Issue. § 5. Various Degrees in which Pavental
Modifications might affect the Offspring. § 6. Widespread Opinion
in favour of Affirmative Answer. § 7. Geneval Avgument againsé
the Transmissibility of Modifications. § 8. General Argument



CONTENTS xiif
PAGE
for the Trvansmissibility of Modifications. § 9. Particular Eui-
dence tn support of the Affirmaiive Answer. § 10. As regards
Mutilations and the Like. § 11. Brown-Séquard’s Experiments
on Guinea-pigs. § 12. Negative Evidence in favour of the Affirma~
tive Answey. § 13. The Logical Position of the Avrgument. § 14.
Indirect Importance of Modifications. § 15. Practical Con-
sidevations.

CHAPTER VIII
HEREDITY AND DISEASE . . . . . . . 250

§ 1. Health and Disease. § 2. Misunderstandings in rvegard
to the *‘ Inhevitance’” of Disease. § 3. Ave Acquived Diseases
transmissible 7 § 4. Can a Disease be transmitted ? § 5. Pye-
dispositions io Disease. § 6. Particular Cases. § 7. Defects,
Multiplicities, Malformations, and other Abnormalities. § 8.
Some Provisional Propositions. § 9. Immunity. § 10. Note on
Chromosomes in Man. § 11. Practical Considerations.

CHAPTER IX
STATISTICAL STUDY OF INHERITANCE . . . . 300

§ 1. Statistical and Physiological Inquivies. § 2. Historical
Note. § 3. A Hint of the Statistical Mode of Procedure. § 4.
Filial Regression. § 5. Law of Amncestral Inheritance. § 6.
Illustration of Results reached by Statistical Study. § 7. Applica-
tion to Individual Cases. § 8. Statistical and Physiological Laws.

CHAPTER X
EXPERIMENTAL STUDY OF INHERITANCE . . . . 336

§ 1. Mendel's Discoveries. § 2. Theoretical Interpretations.
§ 3. Elaborations. § 4. Ilustrations of Mendelian Inkeritance.
§ 5. Mendel's Discovery in Relation to Other Conclusions, § 6.
Practical Importance of Mendel's Discovery. § 7. Other Experi-
ments on Heredity. § 8. Consanguinity. .

CHAPTER XI

HISTORY OF THEORIES OF HEREDITY AND INHERITANCE . 305

§ 1. What is vequived of Theories of Hervedity and Inheritance.
§ 2. The Old Theovies of Hevedity. § 3. Theovies of Pangenests.
§ 4. Theory of Genetic ov Germinal Continuity.



Xiv CONTENTS

CHAPTER XII

PAGE
HEREDITY AND DEVELOPMENT . . . . . . 4I6

§ 1. Theories of Development. § 2. Weismann's Theory of the
Germ-Plasm. § 3. Note on Rival Theovies. § 4. Weismann's
Theory of Germinal Selection.

CHAPTER XIII

HEREDITY AND SEX . . . . . . . . 476

§ 1. The Problem of the Determination of Sex. § 2. Varviety of
Possible Factoys in Sex-Determination. § 3. Alleged Determining
Influence of External Factors. § 4. Influence of the Parents,
§ 5. Internal Conditions. § 6. A Statistical Investigation. § 7.
Inconclusive Conclusion.

CHAPTER XIV
SOCIAL ASPECTS OF BIOLOGICAL RESULTS . . . . 506

§ 1. Relations of Biology and Sociology. § 2. The Chief Value
of the Sociological Appeal to Biology. § 3. Ovriginative Factors
in Evolution. § 4. Social Aspects of Heredity. § 5. Directive
Factors in Evolution.

BIBLIOGRAPHY . . . . , . . . . 539
SUBJECT-INDEX TO BIBLIOGRAPHY . . . . . 587

INDEX PPN 1o



LIST OF ILLUSTRATIONS

FIG. PAGE
1. OVUM OF A THREADWORM (FROM CARNOY) . . . . . 5
2. DIAGRAM OF CELL DIVISION (AFTER BovEeri) . . . .31
3. DIAGRAM OF CELL STRUCTURE (AFTER WILSON) . . . 33
4. ‘“ COMET-FORM'' OF STARFISH (AFTER HAECKEL) . .35
5. ASEXUAL REPRODUCTION OF A SEA-WORM (AFTER MILNE-

EDWARDS) . . . . . . . . . . 36
6. DIAGRAM OF OVUM . . . . . . . facing 38
7. VOLVOX GLOBATOR . . . . . . . . .39
8. FOoRMS OF SPERMATOZOA . . . . . . . .4t
9. DIAGRAM OF GERMINAL CONTINUITY (AFTER WILSON) . . 43
10, SPERMATOGENESIS AND POLAR BODIES (_ATFER HERTWIG AND

WEISMANN) . . .47

11. DIAGRAM OF REDUCTION AND AMPHIMIXIS (AFTER ZIEGLER) facmg 48
12. FERTILISED OVUM OF ASCARIS (AFTER BOVERI) . . . . 49
13. DIAGRAM OF MATURATION AND FERTILISATION (FROM ZIEGLER)

facing st

14. CHROMATIN ELEMENTS OF NUCLEI (AFTER PFITZNER) . . 39
15. DIAGRAM OF FERTILISATION IN ASCARIS (AFTER BOVERI) . 60, 61

16. A POLLEN GRAIN WITH ITS NUCLEI (FROM CARNOY) . . . 63

17. DIAGRAM OF PROTOPLASMIC CHANGES . 71

18. VARIETIES OF WALL-LIZARD (AFTER EIMER) . . . .74

19. VARIATIONS IN WASP (AFTER KELLOGG AND BELL) . facing 76

20. VARIATIONS IN BEETLE (AFTER TOWER) . . . " 76

21. MUTATION IN MEDUSOIDS . . . . . 89

22. MUTATIONS OF HART'S TONGUE FERN (AFTER LOWE) . facing o8

23. KARYOKINESIS (AFTER FLEMMING) . . . . " 102

24. LEAVES OF WILLOW (AFTER WIESNER). . . . . III

25. DEVONSHIRE PONY WITH STRIPES (FROM DARWIN) . . 121

26. VARIETIES OF DOMESTIC PIGEON (AFTER DARWIN) . . . 139

27. BRINE-SHRIMP, ARTEMIA SALINA. . . . . . . 213

27a. TAIL-LOBES OF ARTEMIA SALINA (AFTER SCHMANKEWITSCH) . 2I3

28, HALF-LOP RABBIT (FROM DARWIN) . . . . . . 289

Xv



xvi LIST OF ILLUSTRATIONS

FIG. PAGE

29. DIAGRAM ILLUSTRATING GALTON’S LAW OF ANCESTRAL INHERIT-
ANCE (AFTER GALTON AND MESTON) . . . . . 323

30. DIAGRAM TO ILLUSTRATE THE DIFFERENCE BETWEEN STATIS-
TICAL AND PHYSIOLOGICAL FORMULATION (AFTER DARBISHIRE) 334

31. PEAS SHOWING MENDEL’S LAW . . . . . facing 339
32. DiaGrAM OF MENDEL'S LAW . . . . 340
33. DIAGRAM OF MENDELIAN INHERITANCE IN MIRABILIS JALAPA
facing 343
34. DIAGRAM ILLUSTRATING MENDEL'S LAW . . . ), 347
35. DIAGRAM ILLUSTRATING SEGREGATION OF GERM-CELLS. . . 344
36, ComBs oF FowLs . . . . facing 353
37. HYBRIDISATION IN MIRABILIS JALAPA (FROM CORRENS) " 357
38. MENDELIAN PHENOMENA IN NETTLES (FROM CORRENS). . . 359

39. MENDELIAN PHENOMENA IN WHEAT (AFTER R. H. BIFFEN) facing 360
40. MENDELIAN PHENOMENA IN HELIX HORTENSIS (AFTER LANG)

facing 362

41. VARIETIES OF WHEAT (AFTER R. H. BIFFEN) . . . . 390

42. MODES OF SEGMENTATION . . . . . . facing 422

43. RELATION BETWEEN REPRODUCTIVE CELLS AND THE “BODY” . 434

44. DIAGRAM OF MATURATION AND FERTILISATION . . . . 440
45. SEXUAL DIMORPHISM IN HUMMING-BIRDS (FROM DARWIN, AFTER

BREHM) . . . . . . 482

46. SEXUAL DIMORPHISM IN GRASSHOPPERS (FROM DARWIN) . . 484

47. DIAGRAM OF PROTOPLASMIC CHANGES . . . . . . 500
48. DIAGRAM ILLUSTRATING DETERMINATION OF SEX (AFTER

NEWCOMB) . . . . . . 502

DIAGRAM ILLUSTRATING THE RELATION BETWEEN REPRODUCTION
AND INDIVIDUATION . . . . . . . . 535

49



