
Walter Letsch

Demographic Aspects of the

Early Modern Times

The Example of the Zurich Countryside
in a European Perspective

PETER LANG

Bern • Bruxelles • Frankfurt am Main • New York • Oxford • Warszawa • Wien



Contents

1. Introduction 5

1.1 Earlier Focal Points for Demographic Studies 5

1.1.1 Defining the Subject 5

1.1.2 Local Analyses with an International Orientation 10

1.1.3 Sources and Methods 12

1.2 Gaps in Demographic Knowledge and

Wishes for Future Research 16

1.3 Statistical Bases in Switzerland and in Other Countries 22

1.4 Local and Regional Results Instead

of Country-wide Averages 24

1.5 Interdisciplinary Approaches: Quantitative
and Qualitative Demography 27

1.6 Specific Objectives of the Study on

Marriages and Fertility 30

1.7 Studies to Date in Switzerland 32

1.8 General Objectives and Scope of the Subject 35

2. Demographic Sources 39

2.1 Parish Registers 39

2.1.1 Earliest Parish Registers in Europe 39

2.1.2 Parish Registers of Selected Countries 40

2.1.3 Inception of the Zurich Parish Registers 44

2.1.4 Chronological and Regional Aspects of the

Zurich Parish Records 46

2.1.5 Quality Aspects of the Zurich Parish Registers 48

2.2 Population Censuses 50

2.2.1 Population Censuses of Selected Countries 50

2.2.2 Population Registers of the Zurich Countryside 53

2.2.3 Quality of Data and Characteristics of the

Zurich Population Censuses 56

2.3 Other Demographic Sources 61

2.3.1 Other Demographic Sources in Europe 61



yjjj Contents

2.3.2 Other Demographic Sources in Switzerland 63

2.3.3 Other Demographic Sources for Zurich 65

2.4 Overall Assessment of Zurich's Demographic Sources 66

2.5 Area and Time of Research 68

2.5.1 The Zurich Territory 68

2.5.2 Subdivision into Regions 69

2.5.3 The Regions and Their Demographic Bases 73

2.5.4 The Seventeenth Century - a Time of Crises 77

2.5.5 Overview of the European Climate History 78

2.5.6 Methodological Aspects of the Data Analysis 80

3. Births, Marriages, and Deaths 87

3.1 Parochial and Demographic Events 87

3.1.1 Parochial Events in Parish Books 87

3.1.2 Corrections to Entries in Parish Books 91

3.2 Births and Marriages 92

3.3 Deaths 96

3.4 Interrelations between the Various Demographic Data 100

3.4.1 Marriages and Births 100

3.4.2 Births and Deaths 101

3.4.3 Deaths and Marriages 102

3.4.4 Other Dependencies 102

3.4.5 Demographic Data and Population Growth 103

3.5 Natural Population Development 105

3.5.1 Absolute Population Development 105

3.5.2 Rates of Population Movements 106

3.5.3 Example of the Population Development of

a Community 108

3.6 Fluctuations in Vital Events Ill

3.6.1 Definition of Demographic Anomalies Ill

3.6.2 Fluctuations ofVital Numbers outside the Crises 112

3.6.3 Some Methodological Remarks

Regarding the Population Development 114

4. The Population and its Development 117

4.1 Absolute Population Figures 117

4.1.1 European Perspective 117

4.1.2 Population Development in Switzerland 121



Contents IX

4.1.3 Overview of the Population Development
of the Zurich Area 122

4.2 Population Development in Rural Zurich 1634-1708 125

4.2.1 Bases and Procedures 125

4.2.2 The Population Development of the Regions of

the Zurich Countryside 127

4.2.3 Population Development for Rural Zurich

as a Whole 130

4.2.4 Comparison with the Population Development
in Neighboring Regions 133

4.3 Differences between Urban and Rural Areas 137

4.3.1 The Demographical Importance of Cities 137

4.3.2 Demographic Aspects of Swiss Cities 139

4.3.3 The Cities of Zurich and Winterthur 140

4.4 Growth Rates for Various Regions and Periods 141

4.4.1 The Long-term Growth in Europe 141

4.4.2 Stable Population Developments 144

4.4.3 Growth Rates in the Zurich Countryside 145

4.5 Reduction Factors for the Deduction of

Population Figures from Other Sources 148

4.5.1 Overview ofthe Most Important Reduction Factors 148

4.5.2 Reduction Factors for Switzerland 152

4.5.3 Number of Inhabitants per Household

in the Zurich Countryside 155

4.5.4 Households and Houses 160

4.5.5 Conscripts 162

4.5.6 Communicants 163

4.6 Back-Calculation of the Population Size 168

4.6.1 Possibilities and Limitations for the Calculation

of Population Size from Vital Numbers 168

4.6.2 Inverse Projection and Similar Methods 170

4.6.3 Estimates and Back-Projections for the

Sixteenth and Fifteenth Centuries 172

4.6.4 Implications for the Estimate of the

Total Swiss Population 174

4.6.5 The Problem of the <Absent) Persons 175

4.7 Summary and Conclusions 176



X
Contents

5. Population Structures 179

5.1 Age Structure 179

5.1.1 Age Pyramids and Age Measures 179

5.1.2 Availability ofAge Information in Europe 182

5.1.3 Age Indications in Switzerland 187

5.1.4 Age Structure of the Zurich Countryside in 1634 189

5.2 Gender, Marital Status, Children and Adults 197

5.2.1 Sex Ratio at Birth 197

5.2.2 Sex Ratio in the Population 198

5.2.3 Sex Ratio in the Zurich Countryside of 1634 200

5.2.4 Children and Adults 205

5.2.5 Structure of Marital Status 207

5.3 Change of the Population Structure as Secular Trend 210

5.3.1 Theoretical Context 210

5.3.2 Empirical Results 212

5.4 Impact ofEpidemics and Migrations on the

Population Structure 215

5.4.1 General European Experience with

Plague Epidemics 215

5.4.2 The Plague in the Zurich Countryside 218

5.4.3 Influence of Migration on the Population Structure 220

5.5 Assessment and Quality ofAge Indications 222

5.5.1 Survey on the Usual Errors 222

5.5.2 Methods for Correcting Errors 226

5.6 Stable Populations 228

5.6.1 Stationary Populations 228

5.6.2 Stable Populations with Growth 232

5.6.3 Determination of the Vital Numbers for

Stable Populations 237

5.6.4 Equivalent Stationary Age Structure of the

Zurich Countryside of 1634 240

5.7 Relation between Population Structure

and Population Movement 249

5.7.1 Effects ofNatality and Mortality on the

Population Structure 249

5.7.2 Influence of the Age Structure on the

Vital Processes 251

5.8 Summary and Conclusions 253



Contents XI

6. Mortality 255

6.1 Mortality Measurement 255

6.1.1 Mortality Rates 255

6.1.2 Model Life Tables 257

6.1.3 Possibilities of Indirect Mortality Measurement 262

6.1.4 Possibilities for Direct Mortality Measurement 265

6.1.5 Errors and Their Correction 267

6.2 Adult Mortality and Age at Death 270

6.2.1 Definitions and Problems 270

6.2.2 Development and Heterogeneity of Longevity 272

6.2.3 Mortality Differences between Males and Females 275

6.2.4 Mortality Differences by Marital Status 279

6.2.5 Mortality Differences by Social Strata 281

6.2.6 Development ofAdult Mortality and

Model Life Tables 283

6.2.7 Distribution ofAges at Death in the

Zurich Countryside 286

6.3 Infant Mortality 291

6.3.1 Definitions and Methodology 291

6.3.2 Stillbirths 294

6.3.3 Infant Mortality in Switzerland 297

6.3.4 Infant Mortality in the Zurich Countryside 302

6.4 Child Mortality 308

6.4.1 General Issues Regarding Child Mortality 308

6.4.2 Child Mortality in Switzerland 311

6.4.3 Child Mortality in the Zurich Countryside 313

6.5 Construction of Survival Orders and Mortality Tables 324

6.5.1 The Qualitative Profile of the Mortality Curve 324

6.5.2 Mortality Table Concepts 326

6.5.3 Possibilities for the Construction of

Mortality Tables for the Zurich Countryside 330

6.5.4 Data for the Mortality Tables of the

Zurich Countryside 335

6.5.5 The Mortality Tables for the Zurich Countryside 339

6.5.6 Survival Orders of the Zurich Countryside 351

6.6 Model Life Tables for Populations with

Low Life Expectancies 352

6.7 Maternal Mortality 356



Contents

6.7.1 Definition and Demographic Context 356

6.7.2 Level of Maternal Mortality in the

Early Modern Period 359

6.7.3 Maternal Mortality in the Zurich Countryside 361

6.8 Summary and Conclusions 365

7. Population Crises 367

7.1 Population Crisis and Recuperation 367

7.1.1 Definition of Population Crises 367

7.1.2 The Recuperation after Population Crises 370

7.2 Plague Epidemics 375

7.2.1 The Plague in Switzerland 375

7.2.2 The Plague Epidemics in the City of

Zurich and in the Zurich Countryside 381

7.2.3 The Epidemics of the Sixteenth Century
in the Zurich Countryside 386

7.2.4 Plague of 1611 in the Zurich Countryside 392

7.2.5 Plague of 1629 in the Zurich Countryside 397

7.2.6 Plague of 1635 in the Zurich Countryside 403

7.2.7 End of the Plague in the Zurich Countryside,
and some Conclusions 406

7.2.8 Detection ofPlague Epidemics with Marriage Data 410

7.2.9 Plague Mortality Table 1635 for the

Zurich Countryside 412

7.2.10 Model Life Tables for Populations in

Times of Plague 421

7.2.11 Traces of Plague in the Age Pyramids 423

7.3 Other Diseases and Famines 425

7.3.1 Overview on Diseases 425

7.3.2 Smallpox 430

7.3.3 Dysentery and Typhus 432

7.3.4 Famines in Switzerland 438

7.4 Summary and Conclusions 441

8. Longevity and Long-term Developments 443

8.1 Long Life and Longevity 443

8.1.1 Important Definitions 443



Contents xiii

8.1.2 Uncertainty and the Development
of the Survival Order 450

8.1.3 The Development of Longevity 451

8.2 Development of Life Expectancy 452

8.2.1 Development ofthe Life Expectancy in Switzerland 452

8.2.2 Life Expectancy in the Zurich Countryside 454

8.3 Secular Development of Mortality and Life Expectancy 458

8.3.1 Overview of the Demographic Variables,

and the Basis for Comparisons 458

8.3.2 Graphical Comparisons of the Main

Demographic Variables 459

8.3.3 The Secular Increase in Life Expectancy 463

9. Marital Status and Marriage Behavior 467

9.1 Nuptiality 467

9.1.1 Marriage Models 467

9.1.2 Marriage Age and the Proportion Single in the

Zurich Countryside 471

9.1.3 Marriage Rates 481

9.1.4 Nuptiality and Mortality 485

9.1.5 The Marriage Behavior as Population Regulator 491

9.2 Celibacy 493

9.2.1 Never Married Persons 493

9.2.2 Celibacy in Switzerland 496

9.3 Age at Marriage 500

9.3.1 The Age at Marriage as Part of

a Regulatory Framework 500

9.3.2 Age at Marriage in Switzerland 505

9.3.3 Age at Marriage in the Zurich Countryside 511

9.4 Age Differences of the Spouses 521

9.4.1 Difference and Mean Age at Marriage 521

9.4.2 Age Difference of the Spouses in Switzerland 525

9.4.3 Age Differences of the Spouses in the

Zurich Countryside 527

9.5 Widowhood and Remarriage 535

9.5.1 The Demographic Importance of

Widowhood and Remarriage 535

9.5.2 Widowhood and Remarriage in Switzerland 542



xiv
Contents

9.5.3 Widowhood and Remarriage in the

Zurich Countryside 547

9.5.4 Waiting Period until Remarriage 551

9.5.5 Marriage Durations 554

10. Fertiliy
^

10.1 Total Number of Children 565

10.1.1 Human Biological Thoughts on the

Number of Children 565

10.1.2 Number of Children and Family Size 567

10.1.3 Number of Children in Switzerland 569

10.1.4 Number of Children in the Zurich Countryside 573

10.2 Birth of the First Child 584

10.2.1 Menarche 584

10.2.2 Premarital Conceptions 590

10.2.3 Protogenetic Intervals and

Premarital Conceptions in Switzerland 593

10.2.4 Protogenetic Intervals and Premarital

Conceptions in the Zurich Countryside 600

10.3 Sequence of Births and Intergenetic Intervals 610

10.3.1 Individual Phases ofthe Intergenetic Intervals 610

10.3.2 Intergenetic Intervals and Breastfeeding Behavior.. ..615

10.3.3 Intergenetic Intervals in Switzerland 621

10.3.4 Intergenetic Intervals in the Zurich Countryside 627

10.3.5 Age of the Mother at the Birth of her Children 636

10.3.6 Parity and Parity Progression Ratio 643

10.3.7 Survey on the Intermediary Variables of Fertility 646

10.4 Fecundity and Fertility 648

10.4.1 Human Biological Bases of Fecundity 648

10.4.2 Demographic Bases of Fecundity 654

10.4.3 Natural Fertility and Early Birth Control 660

10.4.4 Measurement of Fertility 665

10.4.5 Marital Fertility in Switzerland 669

10.4.6 The Marital Fertility in the Zurich Countryside 671

10.5 Extramarital Births 684

10.5.1 Definition and Measurement of

Illegitimate Sexuality 684

10.5.2 Extramarital Births in Switzerland 688



Contents XV

10.5.3 Extramarital Births in the Zurich Countryside 692

10.6 Reproduction Coefficients 695

10.6.1 Gross and Net Reproduction Rates 695

10.6.2 Correlations for Stable Populations 700

10.7 Summary and Conclusions 702

11. Conclusions and Outlook 705

List ofTables 711

List ofFigures 719

List ofMaps 729

Unprinted Sources 731

Bibliography 735

Name Index 769

Place Index 777

Subject Index 783



List ofTables

1. Introduction

1.1: Major Regional and Local Population Studies in Switzerland 34

1.2: Regional and Local Population Studies

in Switzerland of Minor Importance 34

2. Demographic Sources

2.1: Age Information for All Persons, Population

Registers 1634, Zurich State Archives, E II 700 74

2.2: Age Information for All Persons, Population

Registers 1670, Zurich State Archives, EII 700 75

2.3: Early Population Registers with Indication of Birth Dates for Children 76

2.4: Regions, Parishes and Populations of the Zurich Territory 1634 83

3. Births, Marriages, and Deaths

3.1: Growth Rates in Various Communities (in per thousand) 110

3.2: Maschwanden: Birth, Death, Population Growth

and Marriage Rates (%o) 110

4. Population and Population Development

4.1: Population Size of the Region of Zurich According

to Meyer von Knonau 123

4.2: Population Development of the Nine Regions

of the Zurich Countryside, 1634—1708 128

4.3: Population Development of the Regions Thurgau /

St. Gall Rhine Valley 1634-1708 134

4.4: Population Development of the Cities of Zurich

and Winterthur 140

4.5: Growth Rates for the Various Regions of Zurich 146

4.6: Growth Rates for the Zurich Countryside and Adjacent Regions 148

4.7: Household Factors and Growth Rates, Zurich

Countryside 1634-1708 156

4.8: Number ofAbsent and Traveling Persons, 1670-1687 176



712 List of Tables

5. Population Structures

5.1: Comparison ofAge Structures of the Zurich

Countryside (1634) with Other Places 192

5.2: Sex Ratios in the City of Zurich 199

5.3: Sex Ratios in the Zurich Regions (1634 and partially later) 201

5.4: Sex Ratio in Regions with and without Plague Epidemic of 1629 202

5.5: Structure of Marital Status, Zurich Countryside 1634 208

5.6: Proportions of Single, Married, and Widowed

Persons by Sex and Age 209

5.7: Proportion of Dead Children in Plague Epidemics,

England 1708-1739 216

5.8: Life Expectancies by Age, Raw and Smoothed,

Example for Ages 28-32 245

5.9: Comparative Demographic Key Figures of Four Zurich Regions,
before Corrections for Under-Registered Infants and Small Children 248

6. Mortality

6.1: Mean Ages of Death, Torbel (Switzerland), 1725-1799 278

6.2: Infant and Child Mortality by Age and Social Strata, Lucerne

(Switzerland) 282

6.3: Princeton Model West Tables for Females 284

6.4: Life Expectancy in Colyton, 1538-1774

(Sexes Combined, UN Tables for e0) 285

6.5: Newly-Weds with Living Parents, Brittany and Anjou 1790-99 286

6-6: Mean, Median, and Mode Age at Death, Zollikon and Maschwanden 288

6.7: Mean Age and Median Age at Death, Zollikon 1746-1849 288

6-8: Mean Age and Median Age at Death, Maschwanden 1709-1849 289

6.9: Live Births and Stillbirths, Zollikon 1700-1799 296

6.10: Infant Mortality Rates in Switzerland 297

6-11: Infant Mortality Rates by Sex in Switzerland 298

6.12: Endogenous and Exogenous Infant Mortality Rates

in Freienbach (Schwyz) 299

6-13: Infant Mortality Rates by Months, Switzerland 300

6.14: Infant Mortality Rates by Days within the First Month 300

6.15: Infant Mortality Rates by Sex, Zollikon 1681-1849 303

6.16: Infant Mortality Rates by Sex, Maschwanden 1709-1804 303

6.17: Infant Mortality Rates by Days and Months, Zollikon 1700-1849 305

6-18: Child Mortality by Place and Period, Switzerland 311



List of Tables 713

6.19: Child Survival Order by Age and Period, Zollikon 1681-1849 315

6.20: Child Survival Order by Age and Birth Cohort, Zollikon 1681-1849 316

6.21: Temporary Mortality Probabilities by Periods,

Zollikon and Comparison 319

6.22: Temporary Mortality Probabilities by Cohorts,

Zollikon and Comparison 319

6.23: Sex-specific Differences in Child Mortality,

Periods of Death, Zollikon 321

6.24: Sex-specific Differences in Child Mortality, Birth Cohorts, Zollikon 321

6.25: Temporary Mortality Probabilities by Cohorts,

Maschwanden 1709—1804 323

6.26: Communities and Persons Used for Plague-Free Years 339

6.27: Survival Orders of Males and Females, Zurich Countryside 1635 349

6.28a: Zurich 1635 Model Tables for Males, e0
= 20,22.5,25,27.5,30,32.5 353

6.28b: Zurich 1635 Model Tables for Females,

e0
= 20, 22.5, 25, 27.5, 30, 32.5 354

6.29: Maternal Mortality, Comparison of Four Countries,

1600-1799, in %o of Births 359

6.30: Maternal Mortality in Zollikon and Maschwanden: Fate of Children 361

6.31; Maternal Mortality in Zollikon and Maschwanden: Death of Mother 362

7. Population Crises

7. l: Plague Victims among Men, Women, and Children,

St. Gall (1611, 1629, 1635) 379

7.2: Plague Epidemics in the Zurich Countryside in the Sixteenth Century 387

7.3: Plague Epidemics of 1611,1629, and 1635 in the Zurich Countryside 400

7 4: Population Numbers Used for the Calculation of a

Plague Mortality Table
4 ^ -

7,5: Plague Mortality 1635, Zurich Countryside Normal Mortality 416

7.6: Zurich 1635 Plague Model Tables for Males (x)

and Females (y), eQ
= 20 421

7.7: Smallpox Victims by Age Groups, England and Switzerland 432

7.8: Epidemics in Zollikon, 1691-1797 433

7.9: Epidemics in Maschwanden, 1710-1801 434

g Longevity and Long-Term Developments
HQ

8.1: Various Measures of Longevity

8.2: Life Expectancy m Switzerland, 1561-1800 452



714 List of Tables

8.3: Life Expectancy in Lucerne, 1715-1835 453

8.4: Life Expectancy in Geneva by Sex, 1550-1799 453

8.5: Life Expectancy by Social Class, Geneva 1625-1749 454

8.6: Life Expectancy of Grooms, Brides, and Couples 455

8.7: Life Expectancies for 1634/37, 1876/80, and 2014

in their Development 464

9. Marital Status and Marriage Behavior

9.1: Average and Median Age at Marriage, Zurich Countryside 1634 479

9.2: Marriage Rates in the Rural Basel and Zurich

Areas, sixteenth and seventeenth Centuries 483

9.3: Plague of 1582 in Zollikon: Deaths (Adults and some Children)

and Marriages 490

9.4: Proportions of Never Married Persons in Geneva, 1550-1849 496

9.5: Proportions of Never Married Men and Women in

Vallorbe (Vaud), 1628-1799 497

9.6: Proportions ofNever Married Men and Women in the Region of Uri 497

9.7: Proportions of Single Men and Women in

Freienbach/Wollerau, 1700-1810 498

9.8: Proportions ofNever Married Men and Women in

the Suhrental (Lucerne), 1810 498

9-9: Proportions of Single Men and Women in Thurgau and Appenzell,
1710-1829 499

9.10: Proportions of Single Men and Women by Age Groups,
Zurich Countryside 1634 499

9.11: Mean and Median Ages at Marriage in Twenty
Locations in Switzerland 507

9.12: Ages at Marriage in the Seventeenth and Eighteenth Centuries 510

9.13: Marriage Ages ofWomen in Geneva According to

their Husbands' Social Class 510

9.14: Marriage Data Available for Zollikon, 1582-1799 512

9-15: Mean Age and Median Age of First Marriages in

Zollikon, 1582-1799 513

9-16: Ages at First, Second and Following Marriages,
Maschwanden 1600-1799 514

9.17: Ages at First Marriage in Zollikon for Four Periods, 1600-1799 517

9.18: Mean Marriage Ages and Age Difference of the Spouses 521

9.19: Age Differences between the Spouses in Switzerland 525



List of Tables 715

9.20: Age Differences by Marital Status of the

Bridal Couples, FreienbachAVollerau 526

9.21: Age Differences for First Marriages, Zollikon and Maschwanden

1600-1799 528

9.22: Age Differences for Second Marriages, Zollikon 1600-1799 528

9.23: Age Differences for Husband Older/Younger
than Wife, lst/2nd Marriages 529

9.24: Examples of Extreme Age Differences of Spouses

in Tann-Diirnten in 1637 532

9.25: Cases of Extreme Age Differences between the Spouses 1634/37 535

9.26: Proportions of First and Consecutive Marriages

in Geneva, 1550-1799 543

9.27: Proportions of Marriage Partners by Marital Status in Switzerland 543

9.28: Ratios ofWidows per 100 Widowers in Switzerland 544

9.29: Waiting Periods for Remarriages ofWidowers

and Widows, Amriswil 1630-1780 545

9.30: Proportions of Remarriages by Age at Widowhood,

Freienbach 1660-1809 547

9.31: Duration of Marriages by Periods, Zollikon 1561-1799 555

9.32: Duration of Marriages by Periods, Wila and Wildberg 1583-1799 557

9.33a: Expected Marriage Duration by Age of Husband and

Age Difference M-F 560

9.33b: Expected Duration until Second Death by Age of

Husband and Age Difference 561

10. Fertility

10.1: Number of Children in Switzerland, Seventeenth and

Eighteenth Centuries 569

10.2: Number of Children by Social Class, Thurgau 1630-1725 569

10.3: Number of Children by Marriage Age of Mother,

Switzerland 18th Century 570

10.4: Number of Children by Marriage Age of Mother,
«71

Geneva Bourgeoisie
J

10.5: Number of Children in Appenzell Innerrhoden, 1650-1829 572

10.6: Total Fertility Rates (TFR) for Mollis (Glarus), 1701-1790 572

10.7: Data Stocks of Families and Children, Zollikon 1561-1799 573

10.8: Data Stocks of Families and Children, Maschwanden 1590-1799 575

10.9a: Family Sizes in Zollikon 1561-1799 576



716 List of Tables

10.9b: Family Sizes in Maschwanden 1590-1799 576

10.10: Family Sizes by Marriage Parity, Wila and Wildberg 1567-1799 577

10.11: Family Sizes by Parity of the Husband's Marriage,

Zollikon 1561-1799 579

10.12: Average Family Size by Parity of the Husband's Marriage,

Zollikon 1561-1799 580

10.13: Average Marriage Age ofWife by Husband's

Parity of Marriage, Zollikon 580

10.14: Completed and Complete Marriages, with and

without Children, Zollikon 581

10.15: Numbers of Children by Marriage Age of the

Mother and by Period, Zollikon 583

10.16: Protogenetic Intervals in Switzerland, 1575-1799 594

10.17: Distribution of Protogenetic Intervals (in Months) in Geneva,

1575-1644 595

10.18: Protogenetic Intervals and Premarital Conceptions

inVallorbe, 1640-1799 595

10.19: Premarital Conceptions (Limit 7 Months) in

Switzerland, 1640-1819 597

10.20: Proportions of Premarital Births by Age of Bride

(Lucerne, Appenzell, Vallorbe) 598

10.21 a: Distribution of Protogenetic Intervals (Months)

by Periods, Zollikon 1561-1799 601

10.21b: Distribution of Protogenetic Intervals by Periods,

Maschwanden 1590-1799 601

10.22: Distribution of Protogenetic Intervals for Geneva,

Zollikon and Maschwanden 602

10.23: Distribution of Protogenetic Intervals, 0-11 Months,

by Month, Zollikon 604

10.24a: Distribution of Protogenetic Intervals 0-11 Months,

Semi-Monthly, Zollikon 604

10.24b: Distribution of Protogenetic Intervals 0-11 Months,

Semi-Monthly, Maschwanden 604

10.25: Average Protogenetic Intervals for Various Definitions,

Zollikon 1561-1799 608

10.26: Proportion of Premarital Conceptions for Various Limits,

Zollikon 1561-1799 609

10.27: Intergenetic Intervals in Geneva, 1625-1802 622



List of Tables 111

10.28: Intergenetic Intervals by Family Size and Fate of

Preceding Child, Geneva 622

10.29: Intergenetic Intervals by Year of Marriage and

Age at Marriage, Geneva 623

10.30: Intergenetic Intervals in Switzerland 623

10.31: Median and Mean Value of Intergenetic Intervals in

Switzerland and France 624

10.32: Intergenetic Intervals by Family Size and Fate of

Previous Child, Appenzell 625

10.33: Intergenetic Intervals by Marriage Age Groups in Vallorbe (Vaud) 626

10.34: Age of Mother at Birth of Last Child, By

Age of Mother, Switzerland 626

10.35a: Intergenetic Intervals in Zollikon 1561-1799 628

10.35b: Intergenetic Intervals in Maschwanden 1590-1799 628

10.35c: Intergenetic Intervals in Wila and Wildberg 1568-1799 628

10.36a: Last Four Intergenetic Intervals, Zollikon 1561-1799 629

10.36b: Last Four Intergenetic Intervals, Maschwanden 1590-1799 629

10.36c: Last Four Intergenetic Intervals, Wila and Wildberg 1568-1799 630

10.37: Intergenetic Intervals Depending on the

Fate of the Previous Child, Zollikon 631

10.38: Intergenetic Intervals Depending on

Fate of Previous Child, Maschwanden 632

10.39: Intergenetic Intervals by Fate of Previous

Child and by Parity of Child, Zollikon 635

10.40: Age of the Mother at the Birth of the Last Child:

Zollikon, Triengen, Vallorbe ^38

10.41: Age of the Mother at the Birth of the Last Child,

Zollikon, Two Periods
639

10.42: Age of the Mother at Birth of Last Child,

Complete and Completed Marriages
640

10.43: Parity Progression Ratios in Comparison:

Maschwanden, Zollikon; Mennonites 644

10.44: Parity Progression Ratios for Wila and

Wildberg Combined, by Periods
644

10.45: Marital Age-Specific Fertility Rates (MASFR),

Complete Families, Quebec
^

10.46: Marital Fertility Rates by Marriage Age Groups, 15 Swiss Locations 670



718 List of Tables

10.47a: Marital Fertility Rates by Marriage Age Groups,

Zollikon 1600-1799 (in %o) 673

10.47b: Marital Fertility Rates by Marriage Age Groups,

Maschwanden 1600-1799 674

10.47c: Martial Fertility Rates by Marriage Age Groups,

Wila and Wildberg 1600-1799 675

10.48: Fertility Rates by Marriage Duration, and

Characterization of the Data, Zollikon 680

10.49 a/b/c: Fertility Rates by Marriage Duration and Periods,

Zollikon, Maschwanden, and Wila 680

10.50: Illegitimacy Ratios in Switzerland, 1600-1799 690



List of Figures

2. Sources

2.1: Inception of the Parish Registers of Rural Zurich Parishes 47

2.2: Number of Population Censuses as Percentage of

the Total of all 125 Zurich Parishes, source: Zurich

State Archives, E II 700 54

2.3: Indication ofAge in Population Censuses, Detailed,

Zurich State Archives, EII700 55

3. Births, Marriages, and Deaths

3.1: Number of Births in Fehraltorf 1528-1799

(the arrows are indicating epidemics) 93

3.2: Number of Marriages in Fehraltorf, 1528-1799 94

3.3: Births ofWila, with and without Sternenberg, 1568-1799 95

3.4: Marriages of Wila, with and without Sternenberg, 1568-1799 96

3.5: Deaths in Wildberg 1582-1799, until 1685 Only Adults,

Afterwards Including Children 97

3.6: Deaths in Zollikon, 1609-1850, Children Included as from 1681 98

3.7: Proportion of the Deaths ofAdults and Children, Zollikon 1681-1849 99

3.8: Births, Deaths, and Marriage in Maschwanden 1635-1875 109

3.9: Natural Population Movement, Maschwanden 1635-1875 109

3.10: Natural Population Movement, Accumulated,

Maschwanden 1635-1875 109

4. Population and Population Development

4. i; Population Development of the Nine Regions of

Rural Zurich, 1634-1708

4.2: Population of the Total Zurich Countryside, 1634-1708 131

4.3: Growth Rates ofthe Population ofthe Zurich Countryside 1634-1708 132

4.4: Population Development of Zurich and Thurgau /

St. Gall Rhine Valley, 1635-1708 135

4 5; Index Comparison of the Population Development

of Rural Zurich and for Comparison the Region of

the Thurgau and the St. Gall Rhine Valley, 1634—1708 135



720 List ofTables

4.6: Growth Rates of the Populations of the Zurich

Countryside and the Comparative Region of the

Thurgau and the St. Gall Rhine Valley 1634-1708 136

4.7: Growth Rate of the Population ofthe Zurich Countryside 1634-1708 146

4.8: Household Factor and Growth Rate 157

4.9: Proportion of Communicants to the total Population 1634-1730 165

4.10: Distribution of the Proportion of Communicants

in Various Periods 167

5. Population Structures

5.1: Age Pyramid of Pozzuoli 1489 183

5.2: Age Pyramid Carpi (Emilia) 1591 183

5.3: Age Pyramid Lichfield 1695 184

5.4 a/b: Age Pyramid Prachatice 1585 185

5.5 a/b: Age Pyramid Trebon 1586 185

5.6: Age Pyramid of Iceland 1703 186

5.7: Age Structure Males, Zurich Countryside 1634 190

5.8: Digit Preferences, Zurich Countryside 1634 191

5.9: Comparison ofAge Structures of Zurich (1634)
and Venice (1600-1649) 191

5.10 a/b: Age Structures for Males and Females, Raw Data,

Zurich Countryside 1634 193

5.10 c/d: Age Structures for Males and Females, Smoothed,
Zurich Countryside 1634 194

5.11 a/b: Age Structures for Males (broken line) and Females

Zurich and Thurgau (1634) 194

5.12 a-h: Age Structures of Eight Regions (56 Communities)
or Rural Zurich 1634

5.13a. Age Structure Zurich 1634. Fig. 5.13b: Age Structure Thurgau 1634 196

5.14: Sex Ratio in the Zurich Countryside in 1634,10-Year Age Groups 200

5.15: Sex Ratio with/without Plague 205

5-16: Impact of the Plague on the Sex Ratio 205

5.17 a/b: Structure of Marital Status, Zurich Countryside 1634,
absolute numbers 208

5.17 c/d: Structure of Marital Status, Zurich Countryside 1634,
relative numbers 209

5.18: Age Structure of Venice, 1600-1790 213

5.19 a/b: Secular Changes of the Age Structure ofVenice 1600-1689 214



List ofTables 721

5.20: Age Pyramid 1634 for Areas with/without Plague in 1629 219

5.21 a: Ages 0 - 70, 3 years apart 224

5.21 b: P Ages 0-35, 3 years apart 224

5.22: Calculation of Demographic Values with

Age Structure and Growth Rates 241

5.23a: Stable Age Structure and Survival Order for Males, Zurich 1634 242

5.23b: Stable Age Structure and Survival Order for Females, Zurich 1634 242

5.24 alb: Age Structure c(x) and Survival Order l(x),
not normalized and normalized 243

5.25: Life Expectancy e0(x) as a Function of the Growth Rate r. 245

5.26 a/b: Stable Age Structures and Survival Orders, Thurgau 1634, Males 247

6. Mortality

6.1 a/b: Princeton Model Life Tables Compared (logarithmic scale).

a: different mortality levels and life expectancy,

Model West (Females) b: different Model Life table types,

females e0
= 42.5 283

6.2: Distribution ofAges at Death ofAdults, Maschwanden 1709-1875 287

6.3: Development of the Age at Death Distributions ofAdults,

Maschwanden 288

6.4: Female Mortality with/without Childbed Deaths,

Maschwanden 1746-1799 289

6.5: Distribution of the Highest Ages at Death, Zollikon 1746-1849 290

6.6: Infant Mortality (First Year) and Perinatal Mortality (in %o), Zollikon 304

6.7: Infant Mortality in the First 12 Months in Zollikon 307

6.8a: Infant Mortality (First 12 Months) by Sex, Zollikon 1700-1849 308

6.8b: Infant Mortality in the First Month, by Sex, Zollikon 1700-1849 308

6.9a: Survival Order by Periods, Sexes Combined, Zollikon 1681-1849 317

6.9b: Survival Order by Cohorts, Sexes Combined, Zollikon 1681-1849 317

6.10a: Survival Order by Sex and Period, Zollikon 1700-1849 318

6.10b: Survival Order by Sex and Birth Cohort, Zollikon 1700-1849 318

6.11 a: qx Period Table (up to Age 20) 322

6.11b: qx Cohort Table (up to Age 20) 322

6.12: Cohort and Period Mortality. Logarithmic Scale 323

6.13: Death Rates 1634-37 of 51 Zurich and

Thurgau Communities with Age Indications 338

6.14 a/b: Raw and Smoothed Death Probabilities for Males and Females 340

6.15 a/b: Mortality Curves smoothed and with moving average 342



722
List ofTables

6.16: Mortality Rates (Sexes Combined) for two Periods,

Reconstitution of Zollikon 346

6.17: Orders of the Dead, dx and dy, Zurich Countryside 1635 348

6.18: Survival Orders lx and 1, Zurich Countryside 1635 351

6.19 a/b: Comparison of Zurich 1635 Mortality with

Model Life Table West, eQ
= 25 352

6.20.
353

6.21: Maternal Mortality by Parity of Birth (46 Cases) 363

6.22: Age of Mother at Death in Childbed (35 Cases) 363

7. Population Crises

7. l: Deaths ofAdults in Zollikon During and

After Plague Epidemics, 1609—1649 374

7.2: Plague Epidemic 1564, City of Zurich, Men and Women,

Whole Year 1564 by Weeks 383

7.3: Plague Epidemic 1564, City of Zurich, Men,

Women and Children, Weeks 32—52 383

7.4: Plague Epidemic 1581 /82, City of Zurich,

Number of Plague Victims 384

7.5: Deaths in the Second Half of the Sixteenth Century

in Three Communities 389

7.6 a/b: Plague Epidemics inThalwil 1565 and Wiesendangen 1586 389

7.7 a/b: Plague Epidemics in Meilen 1550/51 and 1596/97.

[Please note: the ordinate has a different scale

compared to Figs. 7.6a/b] 390

7.7 c/d: Plague Epidemics in Meilen in 1582 and 1686/87 390

7.8: Plague Epidemics in Meilen of 1582,1586, and 1596 391

7.9 a/b: Plague Epidemics in Kloten in 1575 and 1587 391

7.10: Plague Epidemic of 1611-12: the Nine Communities Accumulated 395

7.11: Plague of 1611-12 in the Communities Wiesendangen and Ossingen 396

7.12: Normal Pattern of the Plague Epidemics of

1629 in Six Communities (Accumulated) 401

7.13a: Bimodal Pattern of the Plague Epidemic of

1629 in Two Communities 402

7.13 b: Plague Epidemic 1628-29 in the Community Flaach-Volken 402

7.14: Plague of 1635-36 in Stammheim and Rheinau 405

7.15: The Plague of 1668 in Uster. 406

7.16: Plague Epidemics of 1586, 1611, and 1629 in Wiesendangen 407



List ofTables 723

7.17: Zurich Recorded Marriages, Sixteenth to

Seventeenth Centuries (black: years after plague) 411

7.18: Plague Mortality in 1636 in per mille for

13 Communities of the Zurich Countryside 414

7.19 a/b: Mortality Rates q(x) and q(y) with and without Plague,

13 Communities 1635 415

7.20: Accumulated Mortality in Times of Plague, by Age,

Zurich Countryside 1634-37 418

7.21: Accumulated Mortality of Couples in Times of Plague,

Zurich Countryside 1634-37 419

7.22: Survival Order 1635 with and without Plague

(data for plague mortality not corrected) 420

7.23: Mortality Differences qplague - qnormal for Males and Females,

13 Communities 1635 420

7.24 a/b: Comparison of Zurich 1635 Plague Mortality with

Model Life Table West, e0
= 20 422

7.25: Comparison of Zurich 1635 Plague Mortality with

Model Life Table West, e0
= 20 422

7.26 a-d: Age Pyramids 1634 with Impact of Earlier Plague Epidemics 424

8. Longevity and Long-Term Developments

8.1: Life Expectancy: Mean Value, Median, and Mode

[table: 96 US Annuity 2000, Males] 446

8.2: Order of the Living lx and of the Dead dx

[Table: 96 US Annuity 2000, Males] 446

8.3: Comparison of the Life Expectancy (Males) of the

Years 1635 and 2000. [*Mode: three maxima in 1635:

0.3 years, 21.4 years, and 64.6 years] 448

8.4: Life Expectancies in the Zurich Countryside,

Males and Females 1635 454

8.5: Difference in Life Expectancies of Males and Females, ex
-

ey 455

8.6; Life Expectancies in Normal Years (thin lines) and

in Plague Years (thick lines), smoothed with polynomials 457

8.7 a: Survival Order Males, Switzerland 1876-2003 and Zurich 1634-37 459

8 7 b* Survival Order Females, Switzerland 1876-2003 and Zurich 1634-37 460

8.8 a: Mortality Rates Males, Switzerland 1876-2003 and

Zurich 1634—37, Logarithmic
460



724 List ofTables

8.8 b: Mortality Rates Females, Switzerland 1876-2003

and Zurich 1634-37, Logarithmic 461

8.9 a: Mean Life Expectancy Males, Switzerland 1876-2003

and Zurich 1634-37 461

8.9 b: Mean Life Expectancy Females, Switzerland 1876-2003

and Zurich 1634-37 462

8-10: Development of Life Expectancy at Birth in Switzerland 1876-2011 463

8.11: Life Expectancy in Sweden, 1751-2011

[www.mortality.org, downloaded: 29.04.2014] 464

Marital Status and Marriage Behavior

The Demographic Processes within the Marriage Model 467

The Probabilities of Marrying and Dying 468

Cumulative Risk of First Marriage (Model) 470

Proportion of Single Males and Females, Zurich Countryside 1634 472

Proportion of the Permanently Single, Zurich Countryside 1634 473

Proportion of Single Persons, Zurich Countryside 1634 475

Proportion of Ever Married Women Zurich Countryside 1634

(raw data and smoothed curves) 476

Marriage Frequencies of Ever Married Women

Zurich Countryside 1634 (raw data and smoothed curves) 477

Proportion of Ever Married Men Zurich Countryside 1634

(raw data and smoothed curves) 477

Marriage Frequencies of Ever Married Men

Zurich Countryside 1634 (raw data and smoothed curves) 478

Frequencies of First Marriages, Men and Women,
Zurich Countryside 1634 473

Numbers of Single Men and Women, Zurich Countryside 1634 479

Risk ofFirst Marriage for Men and Women, Zurich Countryside 1634 481

Births and Marriages in Fehraltorf in Times of Plague, 1600-1650 487

The Regulatory Framework ofthe Age at Marriage (figure by author) 501

Mean Ages at Marriage in Mollis (Glarus), Birth Cohorts 1650-1749 506

Mean Ages at Marriage in Geneva, Birth Cohorts 1550-1799 509

Mean Age at First Marriage in Zollikon, 1590-1799 512

Distribution ofAges at First Marriage in Zollikon, 1582-1799 514

Secular Trend in the Distribution ofAges at

First Marriage for Men in Zollikon

9.

9.1

9.2

9.3

9.4 a/b:

9.5:

9.6:

9.7 a:

9.7 b:

9.8 a:

9.8 b:

9.9:

9.10

9.11

9.12

9.13

9.14

9.15

9.16

9.17

9.18a:



List ofTables 725

9.18b: Secular Trend in the Distribution ofAges at

First Marriage for Women in Zollikon 516

9.19: Marriage Ages for Men (black) and Women (grey) in Zollikon,
Values 1582-1800 51g

9.20 a/b: Marriage Ages of Men in Zollikon Before and

After Plague and Dysentery Epidemics 519

9-21: Marriage Ages in Zollikon in the seventeenth and

eighteenth centuries, Detailed Figures and Trends

(Men: black; Women: grey/dashed lines) 521

9.22: Distribution ofAge Differences at First and Second Marriages
of the Husbands, in Wila and Wildberg, 1590-1799 530

9.23: Ages of Married Couples in Eglisau 1634 532

9.24: Proportion ofWidowed Persons in the Population,

and Ratio ofWidows to Widowers, Zurich Countryside 1634-1723 548

9.25: Age Structure of Widowers and Widows, Zurich Countryside 1634 550

9.26: Proportion ofWidowers to Men and ofWidows to Women,

Zurich Countryside 1634 550

9.27: Waiting Time until Remarriage (Complete Months),

Zollikon 1685-1799 552

9.28: Waiting Time (Months) for Remarriages,

Maschwanden 1582-1699 and 1700-1799 552

9.29: Life Expectancy of Couples of Equal Ages, Men and Women,

Zurich Countryside 1635 554

9.30: Duration of Marriages in Years, Zollikon 1650-1799 556

9.31: Marriage Durations in Years for Wila and Wildberg

1582-1699 and 1700-1799 558

9.32: Life Expectancy exy of Couples by Age Difference A = x-y

(Husband-Wife) 559

10. Fertility

10.1: Family Size by Period, Zollikon 1561-1799 576

10.2: Secular Development of Family Size for Maschwanden 579

10.3: Family Sizes by Parity of Marriage, Zollikon 1561-1799

(abscissa: number of children) 579

10.4: Family Sizes for Complete and Completed Marriages,

Zollikon 1561-1799 582

10.5; Distribution of Births by Marriage Age of the Mothers

(in %), Zollikon 1561-1799 582



726 List ofTables

10.6: Numbers of Children by Marriage Age of Mother,

Zollikon 1561-1799 584

10.7a: Distribution of Protogenetic Intervals, Two Main Periods,

Zollikon 1561-1799 603

10.7b: Distribution of Protogenetic Intervals, Two Main Periods,

Maschwanden 1590-1799 603

10.8: Distribution of Protogenetic Intervals, Two Main Periods,

Maschwanden 1590-1799 606

10.9 a/b: First and Last Intergenetic Intervals,

Families with >6 Children, Zollikon 630

10.10: Intergenetic Intervals by the Fate of the Previous Child, Wila 633

10.11: Intergenetic Intervals by the Fate of the

Previous Child, Normalized, Wila and Wildberg 633

10.12 a/b: Intergenetic Intervals by Parity and by the Fate

of the Previous Child, Zollikon 635

10.13: Ages of the Mothers at the Birth of the Children,

Zollikon 1561-1799 636

10.14: Age Distribution of Mothers at Birth of Children,

by Parities, Maschwanden 1600-1799 636

10.15 a/b: Distribution of Births by Parity and

Proportion of Last Births, Zollikon 638

10.16: Distribution of the Ages of Mothers at the

Birth of the Last Child, Zollikon, two Periods 639

10.17: Ages of Mothers at Birth of Last Child, by

Marriage Age Groups, Zollikon 640

10.18: Ages of Mothers at Birth of Last Child, Complete and

Incomplete Families, Zollikon 641

10.19: Ages of the Mother at the Birth of the Children, by Parity,
Four Periods, Maschwanden 641

10.20: Correlation of the Ages at Marriage and at Last Birth, Wila 642

10.21a: Families by Parity Reached, Zollikon 645

10.21b: Parity Progression Ratio, Zollikon 645

10.22: Dependencies of Intermediate Variables of Fertility,

eighteenth Century, mainly Zollikon (Source of Figure: author) 647

10.23: Marital Age-Specific Fertility Rates (MASFR),
Zurich Countryside 1600-1799 676

10.24: Age-Specific Fertility Rates by Marriage Age Groups,

Wila+Wildberg 1600-1799 676



List ofTables 727

10.25 a/b. Marital Age-Specific Fertility Rates, 5-Year Age Groups, Zollikon 678

10.26: Fertility Rates by Marriage Duration and

Marriage Period, Zollikon 1561-1799 681

10.27 a/b: Correlation between Family Size and Family Build-Up,
Zollikon, Two Periods

10.28 a/b: Tempo of Family Build-Up until Reaching the

Maximum Parity, Zollikon 1600-1799 683



List of Maps

1. Introduction

1 1: Distribution of most important demographic studies in Switzerland 33

2. Sources

2-1: Subdivision of today's Canton Zurich into Regions for

the Present Study. 71

4. Population and Population Development
4.1: Population Growth Rates 1646-1689 147


