Table of Contents

Chapter 1: Introduction

Chapter 2: Reconstruction of the landscape

2.1 Introduction
2.1.1 Previous research
2.1.2 The sites and the proxies
2.1.3 Main current model components
2.2 Methods
2.2.1 Pollen
2.2.2 Botanical macro remains
2.2.3 Animals: fish, birds, mammals
2.3 Archaeobotanical results
2.3.1 Pollen
2.3.2 Botanical macro remains
2.3.3 Vegetation reconstruction of eastern West Frisia
2.3.4 Summary
2.3.5 Discussion
2.4 Archaeozoological results
2.4.1 Fish
2.4.2 Birds
2.4.3 Mammals
2.4.4 Summary
2.4.5 Discussion
2.5 Landscape reconstruction
2.5.1 Contributions of proxies and approach to landscape reconstruction
2.5.2 Assessing previous main components
2.5.3 New model for the Bronze Age West Frisian landscape

Chapter 3: Reconstruction of subsistence

3.1 Subsistence economy

3.2 Food procurement

3.3 Farming in the Bronze Age
3.3.1 Mixed farming
3.3.2 Small-scale farming

3.3.3 The role of hunting and gathering in small-scale farming communities

3.3.4 Family size
3.3.5 Action radius
3.4 Research questions and main components

Chapter 4: Hunting

4.1 Introduction

12
12
13
14
14
17
17
18
19
22
23
24
24
31
37
43
44
48
48
49
50

55

55
55
56
56
57
57
57
58
58

61

61



4.1.1 Previous research
4.1.2 The proxies and the sites
4.1.3 Main current model components
4.2 Methods
4.2.1 Ethnography
4.2.2 Ecology
4.2.3 Biology
4.2.4 Archaeology
4.3 Creating an expectation of hunting practices
4.3.1 Preparation
4.3.2 Hunting
4.3.3 Processing
4.3.4 Storage and long-distance travelling
4.3.5 Summary and additional main components
4.4 West Frisian data analysis
4.4.1 Fish
4.4.2 Birds
4.4.3 Mammals
4.4.4 Summary
4.4.5 Discussion
4.5 Reconstruction of hunting
4.5.1 Contributions of proxies and approach to the reconstruction of hunting
4.5.2 Assessing previous main components
4.5.3 New model for hunting

Chapter 5: Animal husbandry

5.1 Introduction
5.1.1 Previous research
5.1.2 The proxies and the sites
5.1.3 Main current model components
5.2 Methods
5.2.1 Ethnography
5.2.2 Biology
5.2.3 Biochemistry
5.2.4 Archaeology
5.2.5 Statistics
5.3 Creating an expectation of animal husbandry practices
5.3.1 Herd size and composition
5.3.2 (In)breeding
5.3.3 Use
5.3.4 Handling and related locations
5.3.5 Nutrition and related locations
5.3.6 Seasonality
5.3.7 Summary and additional main components
5.4 West Frisian data analysis
5.4.1 Interpreting archaeozoological data
5.4.2 A new method for the reconstruction of past livestock and herd characteristics

VI

61
61
62
63
63
63
63
65
65
66
68
72
74
75
75
76
82
86
&9
90
101
101
101
103

105

105
105
105
106
107
108
108
109
109
109
109
109
113
115
118
120
125
128
129
129
134



5.4.3 Cattle 135

5.4.4 Sheep and goat 147

5.4.5 Pig, dog, and horse 151

5.4.6 Summary 152

5.4.7 Discussion 153

5.5 Reconstruction of animal husbandry 156
5.5.1 Contributions of proxies and approach to the reconstruction of animal husbandry 156

5.5.2 Assessing previous main components 156

5.5.3 New model for animal husbandry 158
Chapter 6: Crop husbandry 159
6.1 Introduction 159
6.1.1 Previous research 159

6.1.2 The proxies and the sites 160

6.1.3 Main current model components 160

6.2 Methods 161
6.2.1 Ethnography 162

6.2.2 Ethnobotany 162

6.2.3 Ecology 162

6.2.4 Biology 162

6.2.5 Archaeobotany 163

6.2.6 Archaeology 163

6.3 Creating an expectation of crop husbandry practices 163
6.3.1 Arable field size and crop composition 165

6.3.2 Soil preparation 168

6.3.3 Cultivation 172

6.3.4 Handling and related locations 175

6.3.5 Arable field soil conditions and locations 177

6.3.6 Seasonality 179

6.3.7 Summary and additional main components 179

6.4 West Frisian data analysis 181
6.4.1 Arable fields and crops 181

6.4.2 Soil preparation 186

6.4.3 Cultivation 187

6.4.4 Crop processing and storage 191

6.4.5 Improvement and location of arable fields 196

6.4.6 Seasonality 203

6.4.7 Summary 203

6.4.8 Discussion 205

6.5 Reconstruction of Crop usbandry 207
6.5.1 Contributions of Proxies and Approach to the Reconstruction of Crop Husbandry =~ 207

6.5.2 Assessing Previous Main Components 208

6.5.3 New Model for Crop Husbandry 210
Chapter 7: Wild Plant Gathering 213
7.1 Introduction 213

VII



7.1.1 Previous Research
7.1.2 The Proxies and the Sites
7.1.3 Main Current Model Components
7.2 Methods
7.2.1 Ethnography
7.2.2 Ethnobotany
7.2.3 Ecology
7.2.4 Archaeology
7.3 Creating an Expectation of Wild Plant Gathering
7.3.1 Preparation
7.3.2 Gathering
7.3.3 Processing
7.3.4 Storage
7.3.5 Summary and Additional Main Components
7.4 West Frisian Data Analysis
7.4.1 Preparation
7.4.2 Gathering
7.4.3 Processing
7.4.4 Storage
7.4.5 Summary
7.4.6 Discussion
7.5 Reconstruction of Wild Plant Gathering
7.5.1 Contributions of Proxies and Approach to the Reconstruction of
Wild Plant Gathering
7.5.2 Assessing Previous Main Components
7.5.3 New Model for Wild Plant Gathering

Chapter 8: Bronze Age Farming in West Frisia

8.1 Introduction
8.2 Reconstruction of the Landscape
8.2.1 Area Required by Households and their Livestock and Crops
8.2.2 Area Required by Wild Animals
8.2.3 Distribution of Plants, Animals, and Humans in the West Frisian Landscape
8.3 Reconstruction of Subsistence
8.3.1 Diet
8.3.2 Clothing
8.3.3 Shelter
8.4 Reconstruction of Activities Related to Subsistence
8.4.1 Middle Bronze Age
8.4.2 Late Bronze Age
8.5 Subsistence in Focus: Bovenkarspel Het Valkje
8.5.1 Middle Bronze Age
8.5.2 Late Bronze Age
8.5.3 Middle and Late Bronze Age Compared

8.5.4 A Structure Layout does not Necessarily Immediately Reflect (the Function of)

a House

VIII

213
214
214
215
216
216
216
216
216
217
218
222
224
224
226
226
230
241
241
241
242
250
250

250
252

255

255
255
256
258
259
260
261
273
276
295
295
300
300
303
305
305
305



8.6 Summary

8.7 Contribution of the Different Subsistence Strategies in Bronze Age Farming in West Frisia

8.8 Can West Frisia be Considered a Good Case Study for Bronze Age Coastal Communities in
North-Western Europe?

Chapter 9: The Dutch and European Context

9.1 Introduction
9.2 The Researched Areas: the Netherlands
9.2.1 The Sites
9.3 Comparison of Dutch Sites with West Frisia
9.3.1 Hunting
9.3.2 Animal Husbandry
9.3.3 Crop Husbandry
9.3.4 Wild Plant Gathering
9.3.5 Summary and Discussion
9.4 The Researched Areas: Europe
9.4.1 The Sites
9.5 Comparison between European, Dutch, and West Frisian Sites
9.5.1 Hunting
9.5.2 Animal Husbandry
9.5.3 Crop Husbandry
9.5.4 Wild Plant Gathering
9.5.5 Summary and Discussion

Chapter 10: Evaluation of Approach and Results

10.1 New Model for Bronze Age Farming in West Frisia

10.2 Is West Frisia Special?

10.3 Bronze Age Farming in North-Eestern European Coastal Communities
10.4 Conclusion and Further Applicability

Chapter 11: Valorisation and Recommendations for Future Research

11.1 Valorisation
11.1.1 Valorisation Value
11.1.2 Public Outreach
11.2 Recommendations for Future Research

Appendix

References

Nederlandse Samenvatting
Acknowledgements

About the Author

307
308
309

311

311
311
313
314
314
321
326
332
337
339
340
341
341
345
353
358
361

363

363
365
366
367

369

369
369
369
369

377
421
457
464
465

IX



