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PREFACE

This book presents the results of the NATO Advanced Research Workshop on Prehistoric
Gold in Europe held at Seeon in Southern Bavaria (Germany) from September 26 to October
1, 1993.

This workshop was designed to bring together archaeologists and other social scientists,
geoscientists like geologists, mineralogists and geochemists, chemists, metallurgists and
theologists to discuss our current knowledge of mines, metallurgy, goldsmithing and the role
of gold and gold artifacts in the society of prehistoric Europe.

Archaeology seeks to reveal the past history of humanity, to raise the dead, to make our
ancestors tell us about themselves and their social conditions and hope and fears for times
that are well beyond the written record. Archaeology can be a voyage of the imagination and
we should be aware that we can often interpret the remains of the past in more than one way.

Geosciences are faced with the problem of discovering how the earth works in producing
not only the mineral deposits like that of gold, but also providing humans with the necessities
of their daily life. It is evidence of the weight that we place on mineral resources that the
terms "Stone", "Bronze" and "Iron" were used to describe the major eras of prehistory.

Both geosciences and archaeology are used to "read” both sites and the meaning of every
individual object. Each sherd, each piece of rock is telling the geoscientist and the archaeolo-
gist a story. Looking at both sciences remarkable similarities in their evolution can be seen.
The scientific situation in geological as well as in archaeological sciences changed dramati-
cally in the late 1930s. From that time radiometric methods for dating archaeological and
geological material by the radioactive decay of isotopes were developed. Hahn and Walling
(1938) developed the rubidium/strontium method for the age determination of rocks and
Libby (1946) developed the radiocarbon method for the age determination of organic
remains. At that time also, experimental petrology started to add to the simple examination of
the rocks by macroscopical and microscopical methods data on the pressure and temperature
of their formation. From the same time also, analytical chemistry increased in precision and
reliability, and non destructive methods like X-ray fluorescence and neutron activation made
it possible to analyse archaeological objects without damage to valuable items and anxiety
for museum conservators.

The techniques developed after the 1930s reduced not only the scope for speculation about
the age and composition of the objects, but encouraged archaeologists to ask questions about
tool uses, social context, behaviour and social groups, and geologists to look in every detail
at how the earth works.

Gold and gold artifacts are excellent objects for unravelling the secrets of prehistory and its
societies from their ambivalent character as condensed wealth and that basis of power, but
also as transcendental symbols of eternal life and beauty, belonging more to the realm of the
gods in heaven than to humans on earth.

The world's two million years of human history are the archaeologist's laboratory (Hayden
1992). About 4000 million years of rocks and minerals are that of the geoscientist. Studying
the past in an interdisciplinary enterprise should not only increase our knowledge in specific
fields of science, but help us to develop a sense of perspective about our present condition.
Empires and cultures come and go like the species in the earth's history. What we see from
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prehistory to now is just a shadow of the grim reaping that occurred at the end of the Palaeo-
zoic, 220 million years ago. At the end of the Permian period: "The face of death was to be
seen everywhere, both on land and in the sea. Only one of every ten species survived the end
of the Permian” (Ward 1992). Archaeology and geosciences are both fascinating sciences of
once and future things. We feel that their cooperation is just at the beginning and in the fu-
ture will produce remarkable results.

Special thanks go to the Scientific and Evironmental Affairs Division of the NATO.
Without its financial support that meeting would never have taken place. Thanks also to
Dipl.-Geol. Christine Preinfalk and to Dr. Gerhard Lehrberger of the Chair of Applied Mine-
ralogy of the Technical University of Miinchen for assisting in the organization of the mee-
ting. The help of Christine Preinfalk was invaluable during the editing of this book. Without
her assistance this book would never have been printed. Thanks to Prof. Hermann Dannhei-
mer (Miinchen) and Dr. Rupert Gebhard (Miinchen) for advice during the organization of the
archaeological part of the meeting. Some of the manuscripts were reviewed by Dr. Peter
Moller (Berlin) and Dr. Christiane Eluére (Paris). Thanks finally to all participants who, with
their enthusiasm and competence, made that meeting so exciting.

Peter Northover Giulio Morteani
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Chapter 1

NOTES ON A GENERAL CHRONOLOGICAL SCHEME FOR EUROPE

R. GEBHARD

Prdhistorische Staatssammlung,
Lerchenfeldstrafie 2

80538 Miinchen

Germany

Today there is almost a general agreement on the relative sequence of archaeological cultures in
Europe. During recent years the absolute chronology has been changing from a mainly historical
chronology to a chronology based on the results of scientific studies. The historical chronology used
objects correlated to historical persons or events that were mentioned in calendar systems such as
those of the Egyptians, Greeks or Romans. These dates were linked to European cultures using
typological criteria. Sometimes this method produced false links, in some cases with serious
consequences for the relative synchronism of cultures. Nowadays most archaeological schools
prefer the scientific chronology. Different preservation conditions result in the use of different
methods. The most excact is dendrochronology which gives calendar dates. Calibrated “C-dates
were cross-linked to dendrochronology, but they are in fact not exactly calendar dates but ranges
of probability of when the sample last exchanged carbon with the atmosphere.

Table 1. First appearance of locally produced gold objects in different geographical regions.

Time BC 6000 5000 4000 3000 2000 1000

Near East Copper Age

Balkans and Copper Age

Carpathian bassin

Eastern Mediterranean Copper Age

Iberian Peninsular Copper Age

Western Europe Copper Age / Bronze Age
British Isles Bronze Age

Central Europe Copper Age/ Bronze Age
Northern Europe Bronze Age

3

G. Morteani and J. P. Northover (eds.), Prehistoric Gold in Europe, 3-5.
© 1995 Kluwer Academic Publishers.
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Table 2. Chronology of the I* millenium B.C.

Cremation burials

Time B.C.* | Archaeological Cultures Abbreviation Archaeology History
80-15 Decay of the Celtic ~ 58-51 Caesaric wars
world
120 Late Laténe period Laténe D about 120 Southern Gaul
becomes a Roman province
220 Laténe C2 Begin of the Oppida 218 Celtic mercenaries in Egypt
(towns)
@ 225 Battle of Telamon
260 5 | Middle Laténe period Laténe C1 241-230 Attalos I of Pergamon
O defeats the Celts in Asia Minor
2 279 Celts loot Delphi
330 % Laténe B2 Great celtic 335 Celts meet Alexander the
= movements Great
o before 379 Celtic mercenarys
f in Sicily
S} about 385 The Celt besiege
g the Capitol of Rome
420 [ Early Laténe period Laténe B1 First Celtic movements
480 Ancient Laténe period Laténe A Ancient Laténe Art  490-479 Persian wars
Celts mentioned first by
Hekataios of Milet
600 Late Hallstatt period Hallstatt D Chiefdom with about 600 Foundation of the
fortified centers Greek Colonie Massalia
@ (Marseille)
©
@]
750 E Early Hallstatt period Hallstatt C Early Iron Age 753 “Foundation of Rome”
9 Inhumation burials
122} .
=} Tumuli
[
S
1000 g Late Urnfield period Hallstatt B First iron decorations
Yt
2 1200-1100 Doric movement
[
=
=
1200 Early Urnfield period Hallstatt A Late Bronze Age 1200 Destruction of the

homeric Troy

* The absolute dates B.C. mark the beginning of each Period.
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Unfortunately there are no systematic dates based on either method for the period and regional
expansion covered in this book. The articles in this volume show examples of precious metal
working in the whole of Europe, including links to the Near East from the Copper Age until the
Roman era. There never was a cultural or a technical homogeneity in Europe before the late 1st
millennium BC. Technical evolutions were often locally very different (Table 1). The Mediterranean
areas developed metal working technologies far earlier than northern Europe. Technologies could
also have been developed independently under special regional conditions.

Finally it is very difficult to generalize cultural or chronological phenomena based only on one
material group. Our knowledge of prehistoric gold is based mainly on deliberately buried objects,
for instance in graves or hoards. An absence of gold objects in an archaeological context does not
necessarily mean an absence of gold in the respective culture although this often appears likely.

Table 2 gives a general chronological scheme applicable to most articles in this volume. The
terminology is based on the system that was orininally developed by Paul Reinecke at the beginning
of this century for the area north of the Alps.



Chapter 1

OUTLINE OF CLIMATIC AND ENVIRONMENTAL CHANGES IN SOUTHERN
CENTRAL EUROPE OVER THE PAST 20,000 YEARS

J. MULLER

Lehrstuhl fiir Aligemeine, Angewandte und Ingenieur-Geologie
Lichtenbergstr. 4

85747 Garching

Germany

ABSTRACT. Based on investigations of Bavarian lakes and the literature, a brief outline of climatic
and environmental changes in the past 20,000 years is presented as an introduction to the prehistoric
topic of this book.

The Late Glacial climate is characterized by a pronounced instability and fast changes, the Early Holo-
cene appears as a more or less stable period where vegetational changes appear to reflect primarily natu-
ral developments. After the climatic optimum in the Middle Holocene with only minor climatic fluc-
tuations, a distinct change to more unstable conditions occurs during the Subboreal period, where
man's influence on the environment becomes more and more apparent.

1. Introduction

Over the past 20,000 years our European ancestors witnessed drastic climatic changes, from
glacial to warmer conditions than presently which challenged their abilities to adapt their
lives to changing environmental conditions sometimes within a few generations. Among
others, Lamb (1982) has pointed out the extent to which climate has influenced man's activi-
ties and history both in modern and in prehistoric times. The purpose of this paper is to pre-
sent a short descriptive outline of environmental changes as observed in southern Central Eu-
rope combining data from the literature with results from investigations in Bavarian lakes.

One key aspect for environmental reconstruction of the period considered is the develop-
ment of vegetation as a complex reaction resp. interaction between climate, plant immigra-
tion, soil type, game and man. The appearance of distinct plant associations, and a characteri-
stic succession observed over large parts of Europe have been used for the subdivision of the
Holocene and Late Glacial periods (Tab. 1). This subdivision (zones) is based on Firbas
(1949) work on the history of forests in Central Europe, which has been used for this com-
pilation.

While vegetation was primarily controlled by climatic conditions and soil development du-
ring the Late Glacial and Early Holocene, man has increasingly influenced vegetation and
even climate on a regional scale at least during the later Holocene period. Man's present po-
tential to influence the climate on a global scale is beyond dispute (f.ex. Kellogg 1980).

The time scale (uncalibrated 14C years B.P.) used in Tab. 1 has been adopted from Mange-
rud et al. (1974). Proposed as a supraregional scheme, it serves here as mere rough guide-
line, not considering the more recent precise results of dendrochronology overcoming the da-

7

G. Morteani and J. P. Northover (eds.), Prehistoric Gold in Europe, 7-15.
© 1995 Kluwer Academic Publishers.
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ting problems due to natural atmospheric 14C variations in the past (Bruns et al. 1983). As an
example, the transition from Late Glacial to Holocene (i.e. the end of the Younger Dryas)
has been established at 10,970 dendro-years B.P. (Becker et al. 1991). As a consequence the
Late Glacial/Postglacial time scale is presently in a state of change.

2. The Wiirm

During the last glacial stade (Wiirm), Mid-European glaciers reached their maximum extent
between 20,000 and 18,000 years ago. Alpine glaciers extended beyond the present day basin
of Lake Constance, reached nearly the site of Munich and further to the east into Austria as a
sequence of glacier tongues leaving the major alpine river valleys. Local glaciation occurred
in areas like the Black Forest or the Bavarian Forest. The retreat resp. the decay of glaciers
started 18,000 to 17,000 years B.P. (Husen 1987).

3. The Late Glacial

The subsequent Late Glacial period is characterized by rather unstable climatic conditions,
where rapid changes interrupted the warming trend. Several re-advances of glaciers during
these periods have been noted, where the snowline was depressed a few hundred meters with
respect to the present snowline (Maisch 1982, Rothlisberger, 1986, Hirtlreiter 1992).
However, by 14,000 B.P. major alpine river valleys, for example the Inn river, were free of
ice (Patzelt 1983). Areas which had been covered by glaciers experienced substantial
morphological changes: lakes appeared and rivers formed large braided beds due to the run-
off of glacial meltwater. Some of these lakes were rapidly filled with sediments, erosion
being aided by the lack of soil and vegetation. A huge lake reaching from Rosenheim into the
Inn valley had thus vanished by the end of the Late Glacial period (Beug 1976). Another
example is a former lake south of Wolfratshausen (Jerz 1979).

Significant changes in the Late Glacial vegetation occurred in the Bolling, approx. 13,300
years B.P., when pine forests and birch started to replace the tundra-like plant communities
of the Oldest Dryas. There were, however, distinct regional differences with pine forests cha-
racterizing the eastern prealpine regions while juniper dominated in the western area (Frenzel
1983) This development, interrupted by a short colder phase during the Older Dryas, lasted
to the end of the Allerdd. Mean annual air temperatures as reconstructed by stable isotope
analysis (180) of benthic ostracod shells reached 6°C in southern Central Europe (Grafenstein
et al. 1991). Hardwater lakes showed a distinct change in their sedimentation pattern. Sedi-
mentation in the previous periods is characterized by allochthonous input forming warve-type
sediments, during the Allerdd autochthonous chalk deposition (epilimnic biogenic decalcifi-
cation) became the dominant sedimentation mode in this first warm phase (Schneider et al.
1987, Miiller and Kleinmann 1987). Towards the end of the Allerdd, 11,000 years ago, a
volcanic eruption in the Eifel (Laacher See) occurred, where tephra material was transported
over large distances, forming millimeter thick layers of airborne glass shards in lake and bog
deposits as far away as Switzerland, Austria, northern Germany and France (Bogaard and
Schmincke 1984, Klee et al. 1993).
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After warmer conditions had prevailed for a period of almost 1,000 years during the Al-
ler6d, climate deteriorated abruptly, probably within a few decades, as suggested by rather
sharp changes in the lithology of sediment cores. The cold temperatures (mean annual air
temperatures dropped to almost 0°C in Southern Germany, Grafenstein et al. 1991) of the
Younger Dryas induced by factors still under dispute caused a change in the vegetation pat-
tern when in some areas tundra-like plant species reappeared, in other areas forest cover be-
came less dense. Glacier advances in the Alps are indicated by moraines with a snow line de-
pression around 200 m beyond the present one (Maisch 1982). Ice wedges and cryoturbation
are reported for this period in Northern Germany, a decline in soil stability related to the ve-
getation changes is indicated by synchronous deposits of wind blown sand in Southern Ger-
many (Brunnacker 1959). North of Munich, Feldmann (1990) described plates of frozen soils
incorporated within gravel deposits of the Isar river which document the cold temperatures of
this period and which suggest, that the Isar river had become a meandering river in this re-
gion. Autochthonous chalk sedimentation ceased in prealpine hardwater lakes, several indica-
tions suggest only short periods of seasonal thermal stratification in the lakes caused by the
colder climate. Turbidite deposits within Younger Dryas sediments document the effects of
frequent floods, their sediment yield being at least in part the result of the less dense ve-
getation conditions.

The cold climate of the Younger Dryas persisted for nearly 1,000 years, the change to
more stable warmer conditions marks the end of the Late-Glacial and the beginnining of the
Postglacial (Holocene) period 10,200 years (uncalibrated) ago.

4. The Holocene

4.1 PREBOREAL AND BOREAL

Temperature increases at the beginning of the Preboreal period are even more pronounced.
Estimates based on 180 analysis of ostracod shells (Grafenstein et al. 1991) indicate mean
annual air temperatures in a range as the present ones in Southern Germany. Forests domi-
nated by pine and birch spread, reducing thus mesolithic reindeer hunting and increasing
collection of seeds and fruits (Clark et al. 1989). Allochthonous sedimentation in the preal-
pine lakes decreased to a minimum observed in the past 20,000 years, these low erosion rates
being the result of the dense vegetation cover and apparently drier conditions. As a conse-
quence, chalk deposition dominated in the prealpine lakes. This contrasts to investigations in
Bavarian rivers, where frequent findings of trees in the sediments of the Isar (Feldmann
1990) or the Danube (Becker 1982) are interpreted as indications of increased fluvial activity.

The appearance of corylus (hazel) 9,000 years ago marks the next vegetation phase, the
Boreal period. Stable isotope analysis (180) suggest increasing temperatures compared to the
previous period. No significant environmental changes can be observed within lake sediments
of this time. Cores from lake Ammersee show as an example one single major turbidite depo-
sit for the period Preboreal/Boreal comprising > 2,000 years, again contrary to the above
mentioned findings of increased fluvial activity of Bavarian rivers.

In contrast to the lower prealpine regions where the vegetation had formed a rather dense
cover for more than thousand years, alpine and subalpine areas showed a time-lag with



11

respect to vegetation, but also a different plant association and succession. For example, se-
diment investigations in lake Funtensee, situated in 1,600 m altitude in the Northern Calca-
reous Alps (near Berchtesgaden) showed primarily deposition of coarse sediments derived
from glacial sediments during the Preboreal/Boreal period as a result of lacking soil and more
open vegetation conditions in the drainage basin of this lake (Miiller et al. 1985). The same
investigation showed, that the occurrence of certain clay minerals resulting from soil forma-
tion coincided with the existence of a "closed" forest cover and a synchronous decrease in the
accumulation rates in the lake.

4.2 ATLANTIC

The subsequent Atlantic period beginning 8,000 years ago shows a new vegetation type do-
minated by oaks and other deciduous trees (elm, ash, lime, maple) forming distinct regionally
differentiated associations. Spruce started to occupy higher elevated regions in the eastern
section of Central Europe. This period is generally called the "climatic optimum". Mean an-
nual air temperatures in Southern Germany range around 10°C, more than 2°C above the
present mean (Grafenstein et al. 1991). Lake sedimentation during this period is characterized
by autochthonous chalk deposits, accumulating at rates greater than during the recent eutro-
phication. However, a first increase in the rate of allochthonous input compared to the pre-
vious periods is observed as well, suggesting increased precipitation.

The deposition of "alm", i.e. calcite precipitated on inundated meadows, appears to have
been most intense during the Atlantic (Jerz 1983). It had started in some areas in the early
Holocene. Higher precipitation, especially during summer led to a higher groundwater table,
in some areas peat formation thus ceased, bogs were covered by "alm" (Jerz 1983).

A compilation by Feldmann (1990) of datings from river sediments (for ex. Danube, Isar)
showed an increased frequency of tree trunks in the period between 6,700 B.P. and 5,700
years B.P., interpreted as further phases of increased fluvial activity. Wether this phase
corresponded to a climatic deterioration during the Atlantic accompanied by glacial advances
in the Alps remains to be settled (for discussion see: Buch 1988). According to Frenzel
(1977), wet summers prevailed during this period in Southern Germany due to a shift to a
more oceanic circulation, intercalated phases with colder winters occur as well.

By 6,000 years B.P., the beech (fagus) appeared in Southern Germany marking the begin-
ning of the Younger Atlantic. Warm conditions persisted during most of this period. The
tree-line migrated upwards as shown by pollen investigation of alpine lakes (f.ex. Miiller et
al. 1985). Accumulation rates in the prealpine lakes increased due to both, an increase in au-
tochthonous precipitation of chalk as well as by a twofold increase in allochthonous input.
Most of the larger prealpine lakes in Austria, Southern Germany and Switzerland show indi-
cations for lake level fluctuations. First settlements (pile dwellings) on the lake shores
appear. For example, on Lake Starnberg (south of Munich) dendrochronological dating of
wood piles gave an age of 3,720 years B.C. (Beer 1987). Oldest Neolithic settlements of this
type on Lake Constance have been dated to more than 4,000 years B.C. (Schlichtherle and
Wahlster 1986). Causes of these lake level fluctuations are still under dispute. Hydrological
changes in the river systems have been considered where erosion phases followed accumula-
tion phases thus influencing the height of the outlet of the lakes. The appearance of charcoal
in lake sediments and changes in the vegetation pattern document man's activities and influ-
ence in the lake surroundings. For example, sediment investigation in Schleinsee, a small
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lake close to Lake Constance, showed an ab.upt increase in charcoal 3,500 B.C. coinciding
with a decrease in fagus pollen and a transition to corylus shrublands due to Neolithic settle-
ments (Clark et al. 1989). In some lakes subaqueous mass slides were observed during the
Younger Atlantic probably associated with the lake level fluctuations.

4.3 SUBBOREAL AND OLDER SUBATLANTIC

The subsequent Subboreal period beginning 4,500 years ago is considered as a transition time
with respect to vegetation and climate. Climatic fluctuations during this period are indicated
by a lowering of the alpine tree line and glacial advances (Patzelt und Bortenschlager 1973).
Isotopic data (130) of benthic ostracods of Lake Starnberg and Lake Ammersee indicate also
climatic instabilities with phases of warm and colder periods (Grafenstein et al. 1991). Lake
sedimentation in the prealpine lakes changes distinctly, autochthonous chalk deposition de-
creases substantially, in contrast allochthonous input becomes the dominant sediment source
as for the rest of the Holocene. Accumulation of allochthonous material shows a twofold
increase compared to the preceding Younger Atlantic in Lake Ammersee. Turbidite deposits
are observed in increasing numbers within sediment sequences of this time. The vegetation is
characterized by an expansion of beech and a decline of mixed-oak forest, possible causes
include increased precipitation, lower summer temperatures or soil acidification (Clark et al.
1989).

As for the preceding period, changes of vegetation or lake sedimentation during the Subbo-
ral are no pure reactions or signals of climate but were influenced by both, climate and man.
The respective proportions have yet to be defined and quantified. Cereal cultivation in the
considered area reaches back to 4,400 B.C. (Kiister 1986) or even further (Kossack and
Schmeidl 1974/75) not being confined to the fertile areas at the Danube were settlements had
existed since even older times. Rough estimates of the changes in the proportions forest to
open cultivated land can be deduced from the ratio arboreal to nonarboreal pollen. First re-
sults from detailed analyses from Lake Ammersee show a decrease in the ratio from 10 du-
ring the Younger Atlantic to around 3 for the past 300 years. It is obvious that forest clearan-
ces will affect the hydrological regime, surficial runoff and sediment yield, groundwater and
evapotranspiration thus obscuring true climatic effects in the different records. Regardless of
the causes, erosion increased substantially at the end of the Younger Atlantic throughout the
following periods. As an example, Barsch et al. (1993) showed in an area of Northern Wiirt-
temberg, where around 1/3 of the land had been cleared by Neolithic farmers, an average
loss of 20 c¢m of surficial soil between 3,000 and 2,000 B.C.

Lake level fluctuations continue during the Subboreal. They are best defined with respect
to timing and duration by the relics of pile dwellings found in the litoral zones. Although not
always strictly synchronous, settlements of this type suggesting low lake levels existed
around 2,500 B.C., between 1,700 and 1,600 B.C. and between 1,050 and 850 B.C. in Lake
Constance and in Swiss lakes (Joos 1987). Roughly, this period corresponds to increases with
respect to trees buried in river sediments (Danube, Isar). Feldmann (1990) suggests as sole
causes climatic changes i.e. a pronounced instability (fast changing periods of years with dry
summers and mild winters with years with wet summers and cold winters) indicated pri-
marily by glacial fluctuations. However, for the period considered, monocausal interpreta-
tions appear premature. Thus, Becker (1983) concludes in an investigation of subfossil oak
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trees from the Main river that fluvial disturbances during the Bronze Age were caused by fo-
rest clearances aided by a general increase in flood frequency.

Aspects of man's activities and environmental influence during the first millenium B.C.
were treated by Clark et al. (1989) in their investigation on lake Schleinsee. Based on char-
coal and pollen data they observed a decrease in the slash-and-burn activities for clearances
with the introduction of metal tools. Vegetation reactions included increases in herb and be-
tula pollen. Synchronous decreases in corylus compared to the previous Neolithic period
suggested more intense soil disturbance and changing agricultural techniques, also influencing
the trophic state of the lake.

The above example shows environmental changes due to man's activities on a local scale.
Forest clearances to gain arable land or locally for metallurgical purposes and farming repre-
sent major impacts on the environment in the period under consideration, caused by man's
increasing need for land and resources. An example of supraregional effects of these activities
was presented by Gorres and Frenzel (1993) based on an investigation of ombrogenous bogs
of Middle and Northern Europe. They present evidence for an increasing input beginning in
the Bronze Age of marine elements as Br, Cl and Na suggesting an enhanced atmospheric
circulation from the ocean caused by the clearings.

Except for general trends, environmental resp. climatic reconstructions referring directly to
time sections of the last millenium B.C. are rather scarce. Clearly, more research is needed
for this time sequence as for other Holocene or Late Glacial periods. Within several national
and international research projects attempts are made for better differentiated environmental
reconstructions, combining multidisciplinary approaches with improved dating techniques.
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CONSIDERATIONS ON THE REAL AND THE SYMBOLIC VALUE OF GOLD
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ABSTRACT. The glint and glitter of gold have an eternal fascination. It has inspired admiration and
amazement as much as the desire to win it. It appears in the myths and fairy tales and has an important
place in the stories of the Bible. It could be seen equally as a blessing and a curse, it could be consi-
dered as an expression of the power of the sun, or as a sacred possession of the gods, always it has a
place in human fantasy. On a human scale it was a symbol of power and wealth and then a precious
material for the most sublime creations of artists and craftsmen. Beyond that, even, it was the ultimate
symbol of perfection and incorruptibility, the goal of the transformations of the alchemists.

1. Introduction

In looking at gold and at the objects made from this metal very different aspects may be con-
sidered. One can study the composition of the alloy but also the way the objects were produ-
ced by the goldsmiths. One can classify the deposits and places where gold is found, listing
their names. One may describe the physical and chemical properties of gold and its alloys, its
use in artwork and the technical applications but also enjoy the aesthetic qualitites of gold
objects. One can write the history of the gold diggers pushed to incredible adventures by the
desire of gold; also of crimes committed for gold as well as that of the many disputes and
wars between peoples produced by the desire for gold.

But there is also another aspect of gold that is worthwile considering. Gold in fact was,
over the centuries, always a symbol of light and beauty, an incommensurable value materiali-
zing invulnerability and the immortality of the gods.

Any object on earth can in fact be transformed into a symbol if an additional meaning, a
transcendental value is added to the simple material value.

In humanity there is a very secret system of relations connecting one thing with other
things. This system of relations is the basis of understanding the whole system from the ob-
servation of single things. Kistner (1974) in this context writes: "Figures are the only possi-
bility for the incomprehensible to talk to us, only through such figures can it enter our immagi-
nation and awareness”. Finally we must ask ourselves: What is the value of gold, what do we
connect with objects made of gold, what is the reason that gold has such a high emotional
value for humans?

The answer to all these questions cannot come from geologists, mineralogists, metallur-
gists or chemists. We have to study myths and fairy tales to find in them the key to under-
standing why gold is so fascinating humans.
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2. Knowledge of the Golden Age

In many myths we find the idea of a long, long past heavenly "Golden Age". In those very
old times, gods and humans lived in a golden peace without troubles and pains. Hesiod de-
scribes this time in his "Works and Days" as follows:

“Golden was the family of talking humans created by the immortal gods, the inhabitants of
the sky. Those humans lived at the time when Kronus as a king ruled from the sky, and they lived
like gods without fear far from trouble and pain and they did not to fear the quickly approxima-
ting old age, they were happy in banquets and without any pain they die like falling asleep and
all desired things were given to them as a gift. Fruits and crops were given liberally to them
from mother Earth, without limitation in time and quantity. Peacefully working inbetween
abundant flocks and lifestock and believed by the blithful gods".

But this age ended and was followed then by the silver and iron ages. Those ages were no
longer characterized by the happiness and ease of existence.
Similarly Ovid writes in his "Metamorphosis":

"But in the Golden Age of long ago
The orchard fruits and harvest in the fields
Were blessed boon and no blood stained men's lips."”

The silver age as was still an eternal spring. The end of the silver age shortened that eter-
nal spring.

Gold also stands for the uncorrupted beginning of the world, for the unspoilt integrity of
its origin. At the beginning everything was "golden"; the course of the history produced the
corruption. Nevertheless the ancient myths contain the hope that a new golden age may come
in a future. Very clearly Virgil formulates this hope in his very famous fourth Eclogues:

"Born of Time, a great new cycle of centuries
Begins. Justice returns to earth, the Golden Age
Returns, and its first-born comes down from heaven above.
Look kindly, chaste Lucina, upon this infant's birth,
From him shall hearths of iron cease, and hearths of gold
Inherit the whole earth - yes, Apollo reign now."

A new magnificient era will rise and all traces of sins will be destroyed. This hoped for
arising of the kingdom of peace has to be called "golden" while it originates in the glorious
primeval time.

3. Gold of the Gods

Looking at the past and at the future, then we realize, that the present state cannot be the
promised Golden Age. We realize that in such a situation it is very tempting if one promises
a golden mountain. Terencias mentions the temptation of "Montes Auri Pollicens”. It is a fact
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of history that an Eldorado, a fantastic land of gold, was promised to the Spanish adventurers
on their way to the Americas. On the basis of such a fiction many adventurers start their
journey.

But gold is really found. Earlier cultures show very clearly how highly prized gold was
and how fast the art of goldsmiths developed. Already 6000 years ago Egyptians hammered
gold grains to gold sheets and gave to those gold sheets on matrices different shapes produ-
cing leaves, fruits and crowns adorned with precious stones. The gold was produced from
primary and alluvial deposits, separated from less precious metals. Very soon the discovery
of melting, casting and alloying of gold with silver and copper enabled the goldsmiths to
produce large gold objects.

Goldsmiths created ornaments, precious dishes and vases for profane uses and coins but
the predominantly use was for religious objects to be kept in the temples.

As in Egypt the worship of the sun brought into the religious imagination the idea that
shine of gold and of the sun were directly related. Gold was understood as the materialization
on earth of the sun. The sun god Horus with his falcon head was worshipped as the god of
gold, too. The Pharao taken as an incarnation of the sun god Horus, could claim this divine
metal exclusively for himself. His throne, his adornments, his daily tools and, finally, also
his coffin were made, at least in part, from gold.

That the temples and the statues of the gods were therefore decorated with gold is obvious.
A gift of gold by the pharaoh to priests and important officers of the court was a special de-
coration meaning that they were kept in such high consideration by the ruler to merit partici-
pation in his power and his divine life.

Also, in many other cultures and religions, than the Egyptian one, gold was reserved for
sacred objects. The Aztecs and Incas considered it to be a direct product of the gods. In taoi-
stic China gold was considered to have a transcendental power. Such understanding definitely
removes gold from profane desire, reserving it to the gods. As the Spaniards conquered and
destroyed in Central and South America the kingdoms of the Aztecs and Incas the natives
were very surprised by the unbelievable avidity for gold shown by the Spaniards. They asked
themselves: Why do these white conquerers steal the property of the gods?

4, The curse and blessing of gold

The "neutralization" of the gold by connecting it to the gods seems never to have been suc-
cessful for a long time. This glittering metal was too appealing, too big its economic power
and the possibilities given to its owner. The accumulated gold lured the greedy neighbours,
produced rebellions, corruption and intrigues. The history of gold is over the centuries a hi-
story of wars, of conquests, devastations, victories and defeats. Who was in possession of
gold had power, could pay for troops, could construct fleets and start wars. This all in order
to get more gold!

Herodotus tells that the Lydian king Croesus, who owned an incredible gold reserve,
wanted to be praised by the philosopher Solon for his fortune. But Solon answered to the
king that one has to wait for the end of the life of a human being before calling his life a
lucky and happy one. Croesus sometime after that lost his aggressive war against Cyros, king
of the Persians. He was condemned to death by burning. At the stake Croesus remembered
Solon and called for him. Cyros noticed that and asked Croesus who is the god he asks for at
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such a terrible moment. As Croesus told him what Solon had said to him some time ago Cy-
ros pardoned Croesus and both the kings could observe how the city was destroyed and plun-
dered by the Persian soldiers. Looking at that, Croesus warned Cyros that on the gold there
was a curse, and advised him to take the gold the soldiers got from plundering and to give
them land for settling and farming. Croesus stressed that gold will never satisfy greed, one
will always want more and more and therefore the soldiers will finally fight against their own
king.

This curse of the gold is a continous motif in the history of humanity for hundreds of
years. Plinius the Younger wrote: "How nice it would be if one could ban from the life gold
and the damned desire for gold! This gold, which is disdained and cursed by all good people
was discovered to transform the men into criminals!”

Obviously this is only a partial truth, because gold is also the basis of very developed cul-
tures. When Alexander the Great obtained the immense gold treasure of the Persian kings he
decided not to hoard the gold but used the treasure to construct cities, improve the conquered
areas, and also to found the very famous library of Alexandria in Egypt. But the successors
of Alexander the Great gave up the chance of a unique empire. The old rivalies and the usual
gold envy quickly produced the ruin of Alexander the Great's empire.

There is no doubt that gold has an ambivalent character. It can produce happiness as well
as disasters. From the fact that gold is easily transportable it can be the basis of the organiza-
tion of gigantic empires such as the Roman one. With gold the soldiers can be paid in very
remote provinces, roads can be constructed and so on. The survival of an empirial power, the
political equilibrium of an empire very often depended on the controlled supply of gold. On
the other hand, luxury based on gold leads repeatedly to immoderate extravagance. If revelry
and luxury become the target of the humans morality is challenged.

5. Gold in the Holy Bible

The holy bible reflects ideas about gold that are similar to those found in other documents of
the Time. We read the description of the conquest of Jericho that: "All the silver and gold and
things made bronze and iron belong to the LORD and must be saved for him (Josua 6, 19)".
Then the words of Croesus directed to Cyros come immediately to our mind, that gold and
other precious metals should not be left to the soldiers but be taken in religious custody. Gol-
den vessels and ornaments were found in temples and at the courts of kings. When the mes-
siahs take over the reign, then the pilgrimage of the peoples to Jerusalem was to be expected:
".. People will come from Sheba bringing gold and incense, ...(Isaiah 60, 6"). Similarly in Ps.
72 it is given "Long live the king! Let him receive gold from Sheba".

With the beginning of the kingdom of the Messiahs according to the bible, it is expected
that a golden age starts. In the last book of the New Testament the Apocalyps of John, the
heavenly city, the new Jerusalem is described "... and the city was made of pure gold ...."
(Revelation 21, 18).

But the Bible also warns us not to rely to much on gold. "7 have not put my trust in gold or
said to pure gold, "You are my security"” writes Job (31, 24) and in the same context Job (22,
25) stresses: "The Almighty will be your gold and the best silver for you". What God gives as a
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gift is of a different quality from the precious metal: "Your teachings are worth more to me
than thousands of pieces of gold and silver” (Ps. 119, 72). "I love your commands more than
the purest gold” (Ps. 119, 127); compare also Proverb 16, 16 "It is better to get wisdom than
gold...".

In the Bible the idea of the examination and purification of gold is very popular. The
humans are in the same situation as gold. First they have to be subjected to an examination in
order to test how their quality is "A hot furnace tests silver and gold, but the LORD tests the
hearts” (Proverb 17, 3).

Humans have to be tried in the fire in order to check their quality: "The third that is left I
will test with fire, purifying them like silver, testing them like gold" (Zech. 13, 9); compare Mal
3,3;1Peter 1, 7.18).

Very instructive in this context is a chapter in Exodus. In this chapter it is written that Mo-
ses climbed on the Mount Sinai to be instructed about the laws. But the peoples of Israel are
unhappy with an "abstract” idea of God that is unconnected to a figurative representation.
They wish a concrete and visible symbol of the presence of god. So the people collect their
gold ornaments and all melted and Aaron is forced to produce the statue of a calf so that this
statue can be venerated and danced around. When Moses returned back he became very an-
gry. "Then he took the calf that the people has made and melted it in the fire. He ground it into
powder. Then he threw the powder into the water and forced the Israelites to drink it" (Ex 32,
20). If the statue is called "the golden calf" then this is done in order to make the whole thing
ridicolous. Moses complains that "..They have made for themselves gods from gold" (Ex. 32,
31).

The very strict law in the old Israel that one may not make a picture of God could not al-
ways be sustained. A visible ideal, a golden object should bring god from the distance near to
the humans. The most precious things that the people had was gold and this should be used to
symbolize god. Moses felt this as unbelief and heresy: Israel should be different in its con-
ception of god from all other peoples.

6. What language and popular wisdom tell us about gold

What makes gold so incredibly appealing? Why do all humans react in similarly astonishing
ways to this metal? Obviously it is the beauty and the shining colour of gold that contributed
to the fascination of this metal. But also the facts that is very rare and difficult to find and to
get contributed to this mythic value. Gold is concealed in minerals like pyrite in quartz veins.
Only when you dig to the depths, you can find it there. Additionally, it is resistent to
degradation by oxidation and does not blacken with time such as silver. The rulers made gold
coins with their image. Goldsmiths found many different ways to work the gold, they chased,
they worked with chisel and file, they engraved, cut thin gold sheets with scissors, stamped
ornaments in the gold sheets, granulated and enamelled and produced filigrees with thin gold
wires.

But this is not all; in its etymological context it is related to yellow, gloss, glass, smooth,
glowing. The yellow colour and the glossy character always had a paramount importance.
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Most of the things on our earth get shabby and unsightly with time. They get rotten and pu-
trified. Therefore the apparant incorruptibility of gold was marvelled at. Gold maintains al-
ways and forever its golden shine. Gold was therefore considered Rex Metallorum, i.e. the
king of the metals.

Our language with its proverbs, popular songs and phrases collected and summarized a lot
of the worship and the danger of gold. "Gold and silver we like very much ...", so we have
sung as children. We would like very much to find a gold mine and we would like very much
too, to have golden fingers, so that we will have everlasting good luck. If somebody is unri-
valled than he cannot be "paid with gold"” Plautus writes accordingly: "hunc hominem decet
auro expendi”. But there is also a popular proverb that tells us "all that glisters is not gold"
(Shakespeare). One should not rely on shiny things. Some words have to be put first on the
"gold balance" in order to detect their value. On the other side we should not put all on the
"gold balance" mainly when things are not so important. Goethe formulated as follows:

"The happiness of your days
Do not determine with a gold balance
Ifyou use the merchants balance
You be ashamed and be happy".

The corruptibility of judges produced the idea that "a handful of gold is much heavier than a
pack full of laws and truth”. A proverb says "the doctor has money, the lawyer has gold” and
so0 saying money was considered to be silver coins, whereas gold was supposed to be ducats.
Of gold the poor could only dream, therefore the following rhymes from Goethe's Faustus
could become a proverb:

"To gold it tends,
On gold depends,
All, all! Alas, we poor!"”

With his eloquent and acute tongue Abraham a Santa Clara summarized the situation: "in
the latin language "numen” is the name for God, "nummus" that of gold. From this similarity
gold, this yellowish piece of soil, this pale cipher, got so much power that a ruthless world sighs
" oh omnipotent God" as well as "oh omnipotent gold"".

Sachs is much more sober in his thinking when he writes:

"Gold is neither good nor bad;
it depends of the person, who uses it".

7. Gold in fairy tales

In the tales gold is mentioned in many occasions. The hero in fairy tales has golden attributes
e.g. a golden star on the forehead or golden hairs, sometimes the heroines or heros are even
completely golden. The hero, as the long awaited carrier of good hopes, is recognizable very
often just by his external features. Every very important thing that has to be stressed in a
fairy tale is defined as golden: a golden castle, a golden sword, a golden carriage. Even trees
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can be of metallic gold, and obviously they then bear golden fruits. A golden bird brings
news from a secret kingdom, where a king rules sitting on a golden mountain. When the hero
departs to find the three golden hairs of the devil, he must enter into the kingdom of the
death crossing the river of the death. In this way he visits the Hades i. e. the realm of Pluto,
the god of the hell but also of wealth. Pluto was considered in fact not only the ruler of the
kingdom of death, but also of wealth from the fact that the wealth, symbolized by the gold,
was found in the depths of the earth belonging to his kingdom.

That the beauty in the tales very often is symbolized by gold, glitter, especially metallic
brilliance, gives it additional qualities like perfect, undestructible, timeless, absolute and so
that of transcendentality. Gold was considered practically, at all times and in all countries, a
symbol of the sun, or at least, as closely related to the sun.

The journey to the sun and other planets, that in many tales is performed by the heroes, is
a jouney to another world. The sun illuminates the things of the earth, but she remains cele-
stial. The golden glitter that characterizes things and persons that are considered of special
beauty in the fairy tales demonstrates that: "beauty in the tales is a supreme value" (Liithi
1975).

Dealing with the fairy tales we should not forget that these fairytales transmit - in changed
form - the figurative world of the myths. Behind the golden apples of the fairy tales we
discover the apples of the Hesperides. Those apples Heracles had to bring from the end of the
world. They carry the secret of the eternal youth and beauty, no wonder that those apples
were extremely difficult to get. That a golden bird tells of another world, may remind us the
myth of Zeus coming as a swan or as a golden rain to meet a human woman. Gold points at
things that are supposed to exist outside of our known world, things that may come from a
better, celestial, world or from the depths of the earth where friendly but also terrible crea-
tures - dwarves and demons are the custodians.

The fairy tales are born from a violation of the borders of the world in which we live in all
directions, the journey goes to the north, to the south, to heaven and to hell. The journey is
always very dangerous, and the hero has always to pass tests. Such a journey is necessary be-
cause only behind the given material borders one can find salvation.

Like the argonauts starting their journey to find the golden fleece, so the hero of the fairy
tale is obliged to start his journey. Incidentally, why is the fleece called golden? The owners
of the fleece put the fleece in the quickly flowing waters of a river carrying in its sands fine
gold particles. Those particles were captured by the oily wool so that it became with time
golden. Who ever wants to get this golden fleece has to survive the perils of the journey alive
- a nice tree is the place where the treasure is hidden, but a dragon is the guard.

8. Alchemistic dreams about transformation

From our childhood we all know the fairy tale of "Rumpelstiltkin". In this fairy tale the story
of the poor doughter of a miller is told. She has to solve an insoluble problem - the problem
is that she has to spin gold from straw. A tiny man appears offering help, but she has to
promise him for his help that she will give him her first child. Only with an enormous effort
can she free herself from this promise by finding out the very secret name of the tiny man.
That fairy tale fundamentally refers to a very old dream of humanity, the dream to produce
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pure gold from much less valuable materials. For hundreds of years people wanted to trans-
form worthless material like straw into gold.

To the motif of the hidden treasure of gold that can be found only with the help of the di-
vining rod or with that of animals whose language one had previously to learn, the alchemi-
stic transformation is added.

In some fairy tales elves and other transcendental beings give to a person insignificant gifts
like pieces of coal, earth, straw or even dung as a present or for fun. The human that accepts
these gifts and brings them home will be surprised to find them consisting of gold. In other
fairy tales the hero is challenged to find the magic potion of long life. In the Chinese tale
"The benevolent magician" (Wilhelm 1921) the magician's apprentice has to look carefully at
the golden flame of an oven fired with herbs. He should not fear supernatural phenomena and
not speak a single word, but he fails at the last moment and so loses the chance to become
immortal.

Behind this motif there is the age-old desire of the alchemists to learn the art of gold-ma-
king often supported by observations made during metallurgical processes. The alchimists
supposed that the very different substances found on earth are composed by a "primordial
element” a "materia prima” that was also considered to be the matter used for the creation.
By repeated heating and mixing of different substances the alchimists tried some way to pro-
duce in gold. On their way they found very different products, but no gold. Johan Kuncke
produced in that way ruby glass, Johann Friedrich Bottger discovered how to make porcelain,
Leonhard Thurneysser realized some basic rules of hygiene and could therefore give some
advice how onto fight epidemics.

But there are reasons to suppose that behind the very materialistic desire to produce gold
from much less valuable materials there was something else, namely the desire to transform
the self, and to gain some esoteric knowledge. The motive of that was summarized in the
sentence of the alchimists that “aurum nostrum non est aurum vulgi” i. e. "our gold is not that
of the mob"”. The production of the "noble gold" was a measure of high human morality and
intellectual quality. Gold under this condition is a "philosophical substance” a "stone of the
wise"” and not at all comparable to other materials - it stands for another type of existence,
another and much more valuable being will be formed in the alchemists laboratory.

In the old mythology the symbolic leader of the person in search of the "transcendental
gold" was the god Hermes or Mercury. He typically accompanied the soul in its journey
from the subterranean unconsciuous depths to the shining height of the spirit. The "lapis
philosophorum" is the new way to exist, that once it is held cannot be lost at all.

The element quicksilver was considered, with its high mobility the materialization of the
spirit of Mercury. Gold is the materialzation of the light of the sun, of God. Gold and quick-
silver have a high affinity quickly forming amalgams. The spiritual transformation wanted by
the alchimists was the combination of the matter with the spirit, a sort of "quadratura circuli”
producing in this way a person with similarities to God.

Already at the time of the minnesang the burgrave of Rietenburg wrote:

"So I became like gold
that is tested in the fire".
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This idea is found continually in the history of thought and demonstrates how the idea of
the transformation in pure and tested gold is a familiar topos and symbol. In the
"Handbiichlein" i. e. the "booklet" of Ringwald (1686) it is given:

"God will test you,
If you can, like pure gold,
Stand the fire".

9. Ambivalence of gold and luck

The history of mankind can be described as the history of gold, too. The search for happiness
is often connected with the search of gold. Unfortunately the discovery of gold did not al-
ways bring happiness. The moodiness of luck is directly reflected by the ambivalent character
of gold. Gold can carry happiness but also despair. As the Phyrgian king Midas got from the
Gods the gift to transform all the things he touched into gold, he realized soon that all his
food would be transformed into gold and he would die by starvation. Only a bath in the Ly-
cian river Pactolus freed him from that originally so-much wanted gift. A myth tells that
from this time on in the river Pactolus abundant gold is found.

In popular medicine gold is often used for medicinal properties. It was supposed to be a
tonic; as an amulet it was considered an infallible protection against withcraft and magic. The
carrier of a golden ring around the neck was reliably protected from the evil eye.

Hildegard von Bingen introduced gold, too, in her medical repertoire. She writes: "Gold is
warm and has something of the sun but also of the properties of the air. A person that is plagued
by gout shoud boil gold for so longer time that nothing impure is adhereing anymore. Then he
should pulverize the gold, take half a hand full of flour, knead the flour with water and add gold
in the weight corresponding to an obolus. If this mixture is eaten in the early morning, and also
the day after, gout will be chased away for a whole year. The gold will stay in the stomach for
two months, produce no harm, purify and warm also the stomach in the case it gets cold".

This shows again that gold was supposed to have astonishing properties. On the one side
there is the terrific desire for gold, the careless fight to get more gold, the power based on
gold "gold and money rule the world", on the other side gold is the symbol for light and sun,
for a happy and full life and it stays for the otherwordly heavenly things. From this latter
aspect medieval icons stay on a background made of gold that symbolizes their heavenly life.
If the ancient Greeks put a coin of gold on the tongue of their dead, then this was done in or-
der to give to the dead somthing precious to pay Charon for the transportation on his ferry-
boat - gold was considered the fee - to the final entrance in "another world".

In his alchemistic lexicon the Master Ruland wrotes (1612): "The ignoble gold is dead, but
the philosophical is still alive and will nourish me in the future".

The material gold was hidden as a gold ore for millions of years in the depths of the earth
until the ores were mined, washed, treated and the extracted gold was finally cast into bars.
Now those bars are again hidden in the safes and vaults of the banks and of wealthy private
persons, and closely guarded.
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The metaphorical gold on the contrary is omnipresent. One speaks of the golden section,
of the golden rule; historians tell the story of the Golden Horde and the Golden Bull. On the
fruit market golden apples appeal to us and the evening sun makes the horizon shine, gold.
Still the ancient Romans had the proverb: “aurora habet aurum in ore".

In the fairy tale Goethe summarizes, in a wonderful short dialogue between a golden king
and a snake, the high but, at the same time, only very low value of gold:

"From where do you come?”

"From the caverns where the gold dwells." replied the snake.
"What is more magnificent than gold?" asked the king.
"Light", anwered the snake.

"What is more refreshing than light?" he asked.
"Discourse" she answered.
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ABSTRACT. Man discovered gold in the course of the fifth millenium B.C., a time when there was a
new curiosity towards minerals and coloured stones, coinciding with the major technological step of the
extraction of copper carbonates. In Europe this was especially developed in the metallurgical
environment of the Balkans (Mohen and Eluére 1991). A fuller use of gold spread during the Copper
Age, and developed and expanded during the Bronze Age, a time characterized by craft specialisation, a
more defined sense of social class, as well as by long distance travel and trade, and strong religious
beliefs. Later, during the Iron Age, gold would serve to enhance the power of princes, before a new
age arose with the earliest coinages (Eluére 1987).

1. Gold in Europe

Gold in society may be linked to many questions:

- What about the specialisation of the prospectors or goldminers? How could some
individuals acquire, however empirically, geological and metallurgical science, a technical
knowledge?

- The same questions apply to the expertise of prehistoric goldsmiths and metallurgists?
What was their social status in Ancient Europe? We know, for example, that some Celtic
goldsmiths had probably travelled south of the Alps to learn some Mediterranean
techniques (Elugre, 1989, 1994).

- What about the tradesmen who carried the raw material in regions like southern
Scandinavia where there is an abundant production although gold sources were naturally
scarcer or, in Denmark, absent?

- A general overview of prehistoric gold production in Europe shows that different cultural
groups could support a large production of gold with numerous applciations.

Why did these European societies use so much gold?

- Europe had a lot of gold deposits that could be and were exploited at this time (Eluére,
1990, 60-67),

- This is not the best or only reason; more obviously, there was a social and religious need-
two principal uses of gold have always been for the dead and for the gods.
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2. Social messages beyond death

Let us first, through some examples, show how gold items discovered in burials may parti-
cularly reflect the social rank or duties of some individuals, something also discernible
through other high-status material. The gold items may have been worn during their life, or
may have been gifts, or decorative pieces made specially for the funerals. Some symbols of
power are obvious: sceptres, richly decorated weapons, symbolic jewels, precious vessels.
The earliest examples of goldwork from the Chalcolithic cemetery of Varna (Bulgaria) (mid-
fifth millenium B.C.) are impressive (catalogue: Varna 1989): not only ornaments but
symbols of power are already pre-eminent at that time in chiefs' tombs- the gold decorated
sceptre and bow in burial 43.

This feature is also to be found in central and western European groups between the
middle and the end of the third millenium B.C.. At that time a new phenomenon appears in
several cultures, with some warriors of high rank whose burials reflect a particularly high
social status, e.g. the burial discovered at Mala Gruda with a golden dagger (Primas, in this
volume). In countries like Czech Republic and Slovakia, or in Atlantic Europe, the earliest
traces of gold appear in some individual burials, those of the so-called Bell-Beaker warriors,
but more frequently in developed Early Bronze Age contexts. Among their wealth local
chiefs possessed weapons decorated with gold; some also have vessels and ornaments of
precious metals. Examples are numerous and widespread, but are especially concentrated in
Brittany, in Southern England, in Saxony, as well as in Southern Spain and in Portugal
(Clarke et al. 1985).

During the Middle and Late Bronze Age, the tradition of marking the power of heroic war-
riors intensified in some regions, such as the Mycenean world, and Nordic Europe but
declined in others such as Britain. The symbolic items also involve luxury gold vessels as
already seen long" ago in Varna. At the same time, similar items are also used for votive
offerings: gold daggers or axes, vessels.

With the early Iron Age, from the 6th century B.C. the use of gold is changing and
becomes the private property of some chiefs, like Celtic princes, or rich Etruscan owners or
merchants. With an accumulation of goldwork in their burials and the disappearance of
religious treasures in some regions, a small number of individuals playing an important role
in their district seem to have monopolized gold. Early Celtic gold collars are reserved for
some princes buried under huge barrows from Austria, South Germany, to Burgundy.
Drinking services with gold and silver vessels (cups and drinking horns) are also a typical
part of the funerary material dedicated to chiefs in the European Iron Age. More prestigious
items are introduced from the 4th century B.C. onwards: some rich Celtic helmets decorated
with pure gold like that from Agris (Poitou), corresponding to a similar phenomen in Dacia
and Thracia. The gold diadems and crowns, the most typical being the Hellenistic examples
from Macedonia, Etruria, or South Italy, are of course evident symbols of power or, at least
wealth. Gold as a symbol of wealth is obvious in some rich female burials, for example in
Etruscan burials (Cristofani and Martelli 1983). Nevertheless some burials of Celtic women
contain also the symbols of power: for example, the well known Vix Lady (in Burgundy) and
the Reinheim Lady (in Saarland) (Eluére 1987, 1989).
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3. Symbol of eternity, symbol of magic

Very closely connected to the feeling that gold was symbolic of power, an important social
role of gold was of course that of guaranteeing and symbolising eternity. It too begins at
Varna with gold hammered sheets on the eyes and mouths of clay masks representing the
dead. Gold applied to the face or on certain parts of the body of the deceased appears among
the very well-known burials at Mycenae (Late Bronze Age). Later, during the Early Iron
Age, the same use of gold on the face, the hands and the feet existed not only in Greek
countries but also in Illyria and with the Celts (the shoes of the prince from Hochdorf were
covered with gold sheets).

A series of pendants of schematic female form was produced in beaten gold across a wide
area, from Anatolia to Slovakia. Already used in the cementary of Varna, these pendants are
found both in shrines and around the neck of some individuals; their use seems to have been
traditional over a long time. Their dating extends from the fifth to the third millenium B.C.,
the most recent being found around Lake Balaton. Some gold artifacts mirror religious
symbols known elsewhere, such as in the bull cult or the sun cult. During the Bronze Age,
between the early second and the early first millenium B.C. gold was be most often dedicated
in religious offerings. A large number have been discovered in Central and Atlantic Europe.
Some of these offerings, like discs or vessels, can be related to a probable sun cult.

Hoards of jewels are more problematic: are they votive or may they also have had an
economic role? The most impressive in the West are some heavy jewel hoards; in particular,
in the Iberian peninsula some collars may contain more than 1kg of metal. These pieces were
intentionally buried or thrown in bogs.

During the last centuries B.C. gold was again used for offerings. Treasures of gold torcs of
neckrings, sometimes associated with early coins, are found throughout Europe. Also we
think that some isolated finds of large gold torcs might have adorned some wooden statues of
gods. Lastly hoards with only a mass of gold coins may be the latest descendant of the
prehistoric rites.
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ABSTRACT. Gold was in all times and by everybody very high priced. It was used therefore very
early in the history of humanity as an exchange medium and as money to pay for goods and services.
The present paper gives a condensed history of gold as coinage metal as well as selected prices and wa-
ges from Roman to modern times. A critical evaluation of the data shows that a consistent picture of the
purchasing power of gold over the centuries is very difficult if not impossible.

1. Introduction

In a letter to the Catholic monarchs Ferdinand and Isabella of Spain Christopher Columbus
wrote:
"Gold is excellent above all; from gold comes great wealth, and whoever it possesses
can do in the world anything that he wishes...".

Even if the fleets subsequently arriving at the harbour of Seville carrying the gold and silver
treasures of Peru and Mexico did not, as prophesied, bring lasting wealth and power to the
Spanish kingdom, they and the later Portuguese precious metal imports from Brazil were ne-
vertheless decisive in shaping the development of the monetary economy and financial and
commercial structure of the European states. With the unprecedented but successful voyages
of discovery, the economic centre of gravity first shifted westward from the Mediterranean
area and the Upper Italian cities (Florence, Genoa, Venice) to the Iberian peninsula and then
moved northward to the Netherlands, and later to England.

2. Prices and wages, the value of gold

It is very difficult to determine the purchasing power of gold since no information on prices
and wages exists. Steady high or low prices were on the one hand the result of supply and
demand but on the other hand depend much more than nowadays on agricultural success or
failure, technical development and the political constellation. Losses from crop failure, cattle
disease, natural phenomenom and war could be the reasons for changes. As a result the price
data preserved from earlier periods can only reflect terms at the moments specified and per-
mit no conclusions at all to be drawn about conditions shortly before or after the years in
question. The situation is similar with regard to information on wages. It can be seen that
even the figures for one and the same time can vary considerable. Wages and prices are nor-
mally snapshots which can only tell something about conditions in a given place at a given
time. Information on the economic and social situation in a larger region can only be gained
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from the analysis of a large number of facts. But for earlier times these are, as a rule, un-
available. It is nearly impossible to determine for instance the value of the gold in the ancient
world or in middle Ages in present-day terms. The economic and social changes which, have
taken place are so profound that not even an approximately correct figure can be calculated.

At least the value of gold depends on stock, availability respectively shortness of this mate-
rial. The German poet Goethe expresse his view in verse: "To gold it tends, on gold de-
pend, all things" (Faust I, 2802 ff.).

Nevertheless, several examples shall demonstrate the value of goods and earnings at a
price of money respectively gold.

3. Ancient Mediterranean world

Any object can become "money"” which serves as a generally accepted medium of exchange
in a particular trading area, thereby assuming - if only temporarily - the properties of money.
In other words, the coin is by no means the only form in which money appears. On the other
hand, however, in its primary function as a circulating medium, the coin is always "money".
This was invariably the case in the ancient Mediterranean world. Thus, its concept of money
differs to some extent from that of the modern world; through the centuries, the concept of
money, has, of course, continued to evolve. In the ancient Mediterranean world, a long pro-
cess of development led from "money” to the coin of gold as a specific form. Many different
stages and varieties of monetary forms were developed, utilised and finally discarded before
the process came to a temporary end with the emergence of the coin. The various forms of
money which preceded the coin did not come into use according to any set pattern. Older and
newer forms was always a possibility. Nevertheless, one thing seems certain: the various ty-
pes of natural money for instance foodstuffs such as salt, or livestock such as cattle and
sheep, are, generally speaking, older standards of value than metallic money in any form.
Metallic money has great advantages over the natural forms: it is not subject to the vicissitu-
des of nature; transport is relatively uncomplicated; sizeable assets can be stored in a small
space, carried on one's person and, if necessary, hidden. Metallic money appears in a
number of forms, e.g. jewellery, which is, and always has been, a thing of value. Good tools
and weapons were always items of value. The same is true of metal vessels. Money in the
form of metallic implements is obviously very durable; it is also something which many
people need and use. This, too, is a necessary prerequisite for the widespread use of a
particular kind of money. Metal as such - gold, silver, copper, iron - is perhaps even more
suitable as a standard of value than finished goods. It can be hoarded, easily weighted and
divided, and processed as desired. It can be cast into bars. A piece can be cut off as required,
and one can exchange - pay with it - even the smallest remaining piece for other goods. Here,
of course, one thing is absolutely necessary: the metal must be pure; if alloys are involved,
their composition must meet the customary or established standards. Therefore, it is not
surprising that marks had already begun to appear on bars in prehistoric times. Those were
undoubtedly the marks of individual workshops, intended to guarantee the purity of the
metal; but they may very well have been the marks of individual owners, as there was a great
variety of forms. In the mid-eighth century, BC an Aramean king in the Middle East had his
mark placed on his silver bullion, thereby guaranteeing the purity of the metal in
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recognisable form, Such authorities begin to set and guarantee its weight, what we have is the
coin or "money" in coin-form. The ancient Mediterranean world used only metallic currency.

To be sure, the coin's subsequent development continued to reflect its evolution from bars
of precious metal. The value of ancient gold coins was determined by the weight and the type
of metal involved. The system of weights was always established by the policy, which as-
signed to it a fundamental importance, based on and supported by the authority of wise and
venerable laws. Therefore, it was necessary for coins to conform to the weight standards of
the coining authority concerned or those of a particular trading area. Coins were circulated
on the basis of their real value. The historical roots of the ancient coin remained visible in
still another respect. The coin always retained the latent character of money in bullion form.
This has greater implications than one might think. Coins immediately reverted to a form of
bullions whenever more sophisticated economic and financial structures, for whatever reason,
entered periods of crisis or turmoil. At such times, scales once again became indispensable
for monetary transactions; the gold metal was cut up and weighed, even if it was in coin
form. If necessary, coins were halved and quartered in order to obtain small change at least
from Roman times onwards. This explains the abundance of half-coins found in the military
camps of the early Roman Empire in the Rhineland. But coins were also cut up and weighed
during periods in which the system of nominal values could no longer be relied upon. In the
years AD 260-270, the most severe period of crisis in imperial Rome, the distinctions in va-
lue between the individual gold coins became so blurred that there is a cut coin from this pe-
riod for nearly every conceivable decigram unit of weight. It was no longer possible to make
a clear-cut distinction between a whole and a half piece; cash assets could no longer be
counted, they had to be weighed. Thus, during periods of financial crisis, the minted coin
could, for a time, once again become a form of bullion. The "monetary” properties of the
coin had still other consequences. Once a standard of value had been established, it was initi-
ally valid in a particular trading area at a particular time. In other words, the metal of coi-
nage could vary, depending upon a number of factors; the particular region and historical pe-
riod involved established tradition or the customs of the market-place. This principle applied
to all parts of the ancient world.

Gold was not particularly important for coinage in an area, for example, where the stan-
dard of value was based on copper or silver, for instance many Greek cities preferred to em-
ploy silver as their metal of coinage.

While the Greeks in Asia Minor and the motherland were astute traders, they were also
very dependent on commerce. The use of coins enabled ships' captains and caravaneers to
carry sizeable assets in a minimum amount of space. They not only utilised the maritime
trade routes but the Greeks of Asia Minor, as well as the Lydians, also took advantage of the
added opportunities afforded by the territorial expanse of the Persian Empire with its
well-developed system of overland trade routes, extending far into Central Asia and the
Middle East. It is not surprising that the gold coin first emerged in the Lydian-Ionian region
in the seventh century BC (as a mixture of gold and silver, called: electrum).

One has to admire the flexibility with which Greek polities were able to adjust and readjust
to new economic opportunities. The so-called Solonic coinage reform in Athens introduced a
new system of coinage, weights and measures. The reform measures were clearly designed to
facilitate the exchangeability of coinage not only in the immediate area, but also in more di-
stant regions, such as Southern Italy and Sicily. As an outgrowth of this overall pattern of
development, it was quite logical that, relatively early on, two or more metals of coinage
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came to be employed simultaneously. In the years after 561 BC, King Croesus implemented a
coinage reform; the relation of gold to silver coinage was 1 : 13. He had coins struck in gold
and silver as separate issues, instead of minting electrum coinage as had been the customary
practice hitherto. Here, for the first time, gold emerged as a metal of coinage in its own
right. Smaller denominations of the golden Croesus staters - Croesioi - half and one-third
pieces, were struck as well. It is still not clear why two parallel systems of weight were em-
ployed simultaneously, with heavy staters and light staters, weighing approximately 10.8 g
and 8.1 g, respectively. Copper and/or bronze also came into use in some places during the
fifth century BC. Historically, the trimetallic systems of coinage were the last to evolve; as in
the late Roman Empire, they employed gold, silver and copper alloys (brass and bronze) si-
multaneously. Under Philip II of Macedon (359-336 B.C.), gold production increased consi-
derably; as a result; the ratio of gold to silver dropped to 1 : 10. Athens itself issued gold
coins only as an emergency measure in the years following 407/406 BC, toward the end of
the fateful Peloponnesian War. In order to finance a last, desperate purchase of arms, the
Athenians removed the golden statue of Nike from the Acropolis and brought her to the mint,
where she was melted down for coinage. The Philip stater, and even more so, the stater of
Alexander, were popular and widely circulated far beyond the borders of the Greek territo-
ries. They formed the basis for the various tribal issues in gold on the northern fringes of the
Mediterranean coastal regions; these issues have been classified generally as "Celtic
coinage", although the term is not, strictly speaking, accurate in all cases. These highly
individual issues are a classic example of the phenomenon of the temporary orientation of
local coinages to certain Greek and Roman money zones based on gold and silver. Before the
tribes developed their own coin types, they copied those of the Greek and Roman coins,
which were prevalent in their trading areas: the Philip stater at first in the west; and in the
east, the stater of Alexander, in addition to silver coins. To cite just one example: a striking
change took place in Gaul when the Romans in the south established their first Gallic
province - Gallia Transalpina (later known as Narbonensis) - in the last quarter of the second
century BC. The gold currency of the tribes which inhabited the area was suppressed and
subsequently fell into disuse; the tribes who cooperated with Rome modelled their issues on
the denarius, the silver currency of Rome.

Rome arrived at a brilliant solution to its primary problem in the area of monetary policy:
the city sought to become the dominant power in the Greek regions of the east, and thus had
to find an advantageous means of adapting its currency to the financial conditions of that
area. The denarius, the silver currency of Rome, was cleverly integrated into the coinages of
the eastern Mediterranean area. This area utilised the Attic, Rhodian and Cistophoric stan-
dards.

Gold coins were issued only in exceptional cases, and only outside of Rome, namely,
whenever the Roman generals (imperators) waged war in areas in which e.g. the Alexander
stater was in circulation. The extensive gold issues of Julius Caesar, as well, were based on
this right of coinage exercised by the Roman imperator. These issues were characteristic of
the fundamental transformation which took shape during the final decades of the Republic,
when Rome had already gained control over the entire Mediterranean area; for, as of roughly
the mid-first century BC, Roman currency became trimetallic: gold, silver, and copper alloys
were employed simultaneously. All denominations - including the aureus were struck accor-
ding to need. The aureus - actually the denarius aureus, the gold denarius was issued over a
remarkably long period, while it did not appear until approximately one-and-a-half centuries
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after the silver denarius, the main Roman denomination introduced around 211 BC, the au-
reus was in circulation from roughly the midfirst-century BC until the late third century AD.
The fluctuations in weight of Roman gold were not significant; the fineness of the metal
remained consistently high. During Caesar's reign, the aureus weighed 1/40 of a Roman
pound, or roughly 8.19 g; its weight ended to decline slightly in subsequent years. Nero
fixed the aureus at /45 of a pound, or about 7.28 g, a weight which remained in force for
nearly 120 years. The gold-silver ratio ranged from approximately 1 : 12 to 1 : 12.5.

Gold coins practically reverted to bullion during the crisis of the mid-third century AD.
Roman gold coinage remained unstable until the reforms of Diocletian and Constantine
around 300 AD. After a number of fluctuations, the aureus of Diocletian was fixed at /60 of
a Roman pound, i.e. ca. 5.5 g. As a result of Constantine's reforms, a new gold coin was
introduced whose weight was set at 1/72 of a Roman pound, or 4.5 g. The old aureus was no
longer struck, and the new coin most certainly proved worthy of its name: (aureus) "solidus”
= stable.

From that time on, this last gold coin of antiquity remained in circulation for some 1000
years in Byzantium, during which time its fineness (980/1000) and weight (4.5 g) did not
change. In the course of time, silver lost its earlier significance as a metal of coinage. In the
fourth century, the ratio of gold to silver was probably about 1 : 13.9; and later, perhaps 1 :
14,4. Tab. 1 gives with the aid of prices of selected commodities an idea of the wages and
prices in the fifth century in Greece and during the Roman Empire (Anonymous, 1975,1980).

Table 1. Wages and prices in the fifth century in Greece and during the Roman Empire and gold equi-
valent in grams; 1 stater contains between 8.2 and 8.6 g of gold.

Greece Sth century BC Au (in grams)
wages
- annual salary of a leading architect 175 staters 1505-1435
- for the design of a statue received a sculptor 30 staters 258 - 246
- a good craftsman got for one days effort 172 stater 4.3-4.1
- an unskilled worker got for one days effort l/6 stater 1.4-1.3
costs
- minimum subsistence level of a family (1 slave daily) 1/12 stater 0.7-0.6
- visit of the theater /6 stater 1.4-1.3
- abull 2.5 staters 21.5-20.5

Roman Empire
wages

4 AC: Daily earnings of a roman legionary 1725 aureus 0.32
200 AC: Daily earnings of a roman legionary 3/25 aureus 0.87 **
301 AC: Wage of a farm laborer inclusive board per month 4/s aureus 3.88 -4.36 ***

Wage of a craftsman per month 13/5 aureus 7.78 -8.74 ***
costs
301 AC: One roman pound of meat 11/25 aureus 2.09 -2.31***
One unit of wheat 4/25 aureus 0.76 - 0.84 ***
One pint of whine 3/5 aureus 2.92-3.28 ***
One pint of beer 425 aureus 0.76 - 0.84 ***
One pair of sandals 4 aurei 19.44 -21.84 ™"
One roman pound of purple silk 600 aurei 2916 - 3276 ***

Time dependent weight of the aureus: *: 8.19 g Au: 27 BC - 14 AD; **: 7.28 g Au: 200 AD; ***4.86
g Au: 300 AD
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4. Middle Ages

In 1426 Conrad of Weinsberg (1426), hereditary chancellor of the German Empire, com-
mented, in an exhaustive memorandum on the improvement of the currency in Germany as
follows:

"nota bene, that the traveller needing to maintain himself always should have gold".

This was meant literally, since gold coinage had come to be accepted universally, and un-
like the small silver coinages, whose currency was merely local, did not have to be constantly
exchanged. Weinsberg's shrewd observation, however, was not valid everywhere in the Old
World at the same time. On the contrary, gold was of very varied significance as a coinage
metal at different places and times. While in some countries gold coinage dominated the
exchanges for centuries, in others it did not exist at all. In the course of a few centuries,
changing economic and political conditions reversed this relationship almost completely.
From the Carolingian period in the Christian European States north of the Alps a pure silver
currency was dominant, with a single monetary unit, the denar or penny; the solidus was so-
lely a unit of account of twelve pence or in some areas (for instance Bavaria/Germany) of 30
pence. The gold coinages of the Mediterranean countries were of course known and named
after their origins "bezant" or "mancus” - which in Arabic signified struck coinage - and
were valued at 30 or 40 pence. They were imported as gifts through diplomatic relations,
such as existed with Byzantium as early as the time of Charlemagne; likewise as loot, for
instance from the Avar campaigns of the end of the eighth century and later through the
crusaders. The sale of slaves to the Arabs also presumably brought in gold. But gold coins
evidently were not used in monetary exchanges. Even this metal was not required for trade,
the sumptuous product nevertheless found other uses, as we see from cult objects (for
instance the great reliquaries), royal insignia and jewellery. The situation in those European
countries bordering the Mediterranean which stood in direct contact with Byzantium and the
Islamic countries was completely different. In Italy, gold coinage had never ceased: the
Lombards and the Byzantine emperors had produced coinage in their possessions in the
southern half of the peninsula, and the Arabs in Sicily. In these regions, the Normans
continued the issue of gold coins of Arabic type, striking the 1/4-dinar, or tari. In the
thirteenth century, the monetary relations between the Islamic world and Europe began to
change. There was already in the twelfth century an increasing outflow of silver from Europe
to North Africa and the Levant, on the one hand because of the higher price of silver in these
areas and the profits to be had from this, and on the other in connection with the crusades
and subsidies to crusader states. In the other direction, gold came to Europe especially from
West Africa, mainly through Genoese merchants, which together with the discovery of Euro-
pean deposits led to the beginning of a "period of gold".

The city-states of Genoa and Florence issued their own gold coinage for the first time in
1252, and Venice followed in 1284. This marked the beginning of a new phase of European
coinage. The timing was surely also influenced by the death of the Staufer Emperor
Frederick II in 1250, since gold coinage had since ancient times been an imperial prerogative
and therefore no one dared to begin to strike gold coins during the emperor's lifetime.

The progenitor of many European gold coins was the fiorino d'oro or florenus aureus of
Florence. It represented the value of the pound of account there (libra) and thus the amount
of silver that was contained in 240 Florentine pence. The intermediate stage was the shilling
(soldo), worth 12 pence; twenty shillings worth one florin. It was struck in Florence as the
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fiorino d'argento. The gold coins thus weighed 3.53 g and were struck from gold which was
as pure as could be made. The florin was apparently produced in large numbers from the out-
set: annual outputs of 350,000 - 400,000 pieces are recorded from the fourteenth century. It
engendered a series of further gold coinages, at first in Italy, of which the most important
was that of Venice, which was worth the same as the florin. Under the term ducat, it became
one of the most popular gold coins ever. Three quarters of a century passed before these Ita-
lian developments reached Central Europe. Here, besides trade, the Church played a signifi-
cant role, since it sought to receive the church tithes in gold, which was easier to transport.
But in Salzburg, for instance, this brought in only eight florins in 1283, and in 1318 the Pa-
pal tax-collector had to transport the silver he obtained to Venice in order to exchange it into
gold.

While the florin circulated in the north, the Venetian ducat followed the trade of the
Adriatic metropolis in the eastern Mediterranean, where it not only became the dominant
means of exchange but was also extensively imitated. It is known in the literature as the Eu-
rodollar of the Near East in the fourteenth and fifteenth centuries, in succession to the By-
zantine solidus and the Islamic dinar. For a time Venice sent about 300,000 ducats or about
1000 kg of gold to the Levant every year alongside of rulers, which acquired its raw mate-
rials exclusively from commerce, there was a second, which had gold mines of its own. To
this belonged Hungary, which had the largest gold deposits in Europe and which took up flo-
rin production in 1325, followed by Bohemia. Salzburg and Austria coined Alpine gold and
the Silesian deposits were exploited from 1345 by the dukes of Liegnitz und Schweidnitz. In
Germany the gold coinage encountered a monetary system which was still heavily dependent
on the penny. Here, as in Italy, intermediate pieces were introduced in silver shortly before
or simultaneously with the gold. These were the groats (Groschen), which represented the ac-
counting unit of the shilling (= 12 pennies).

A temporary shift in the gold-silver ratio in favour of gold from 1 : 14 at the beginning of
the fourteenth century to over 20 after 1320 brought considerable gains for the gold coinage
of the mining states, but made coining more difficult for the others, who were unable to be-
gin about twenty years later, when the relationship had settled down again at around 1 : 11 to
1:12.

The Gulden (the golden penny) was declared to be the principal trading coin in Germany.
While in 1400 it stood at a weight of 3.54 g and a fineness of 22.5 carats or 937/1000, by
1490 it had sunk to 3.34 g and 18.6 carats or 770/1000, by today's standards a modest
decline. The Gulden issued did not always achieve the prescribed standard, but frequently
remained below it, partly due to insufficient technical expertise and on other occasions as a
result of fraudulent manipulations by mintmasters seeking to maximise the profits conceded
to them. The lowering of the fineness resulted from the universal view that the coinage
should yield a profit, which was only possible if the purchase price of gold (primarily in the
form of foreign coin) and the cost of manufacture were balanced by reducing the gold content
of the coinage. Only the owners of gold mines were in a better position, since they could
themselves set the price of the metal. Towards the end of the fifteenth century the number of
authorities striking gold coinage increased, above all in the German Empire, but for most of
these the need for display was the prime motive, since their issues were often so small as to
have no economic significance. At least a coinage system with gold at the top of the scale had
evolved in Europe by the end of the Middle Ages; it originated in Italy, and largely superse-
ded a barter economy, bringing with it the beginnings of a banking system. After the disco-
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very of the New World precious metal supplies from the discovered countries influenced the
economic and financial structure of Europe.

Tab. 2 gives an idea of the wages and prices in medieval Europe (Anonymous 1975,
1982).

Table 2. Wages and prices in Europe around 1400 AC (I Gulden = 240 pennies) and gold equivalent
(in grams).

wages Au (in grams)
- daily earnings of a bricklayer (summer time) 40 pennies 0.56
- daily earnings of a bricklayer (winter time) 32 pennies 0.45
- daily earnings of a unskilled worker (summer time) 22 pennies 0.31
- daily earnings of a unskilled worker (winter time) 18 pennies 0.25
- settlement of a meeting for a town-councillor 18 pennies 0.25
- daily charges of a town-councillor for an official journey 60 pennies 0.84
- amount of costs of one bread 1-2 pennies 0.01 - 0.03

costs
- One fish 1 penny 0.01
- One pound of butter 2 pennies 0.03
- One pound of roast beef 4 pennies 0.06
- One ham 5 pennies 0.07
- One cow 960 pennies 13.35

5. Modern times

Impressive though the quantity of gold which flowed into Europe may have been, in the con-
text of the various national monetary systems it was only of secondary importance. As in the
Middle Ages, it was silver - of which many territories had their own supplies - that provided
the real basis of the currency. Until the beginning of the 19 th century, when many countries
went over to the gold standard, coins made of gold were used mainly for two reasons: firstly
as a medium of exchange in international relations of the most diverse kinds, and secondly -
as mentioned just before - to satisfy the rulers’ desire to project a prestigious image by the
issue of large and magnificent coins.

In Germany the coinage of Goldgulden continued far into the 17th century. In some cases
Goldgulden and ducats were issued simultaneously, while in others the ducat superseded the
Goldgulden, as in the cities of Frankfurt and Magdeburg, in Austria, Hungary and the
Northern Netherlands.

The Augsburg Imperial Coinage Decree of 1559 declared the ducat to be the imperial gold
coin and laid down the conditions for its issue as follows: 67 pieces were to be struck from
the Cologne mark of 233.856 g and the fineness was to be 23 carats 8 grains. This meant a
nominal weight of 3.49 g and a fine weight of 3.44 g. "Ducat gold" became established as a
term for the fineness of 23 carats 8 grains or 986.111/1000.
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With two gold types of differing fineness, dealings in everyday monetary circulation were
certainly not easy, especially since values were not shown on the coins. Nevertheless, the du-
cat was worth 104 Kreuzers, whereas the Goldgulden was officially rated at 72 Kreuzers.

In Venice the ducat was struck until the end of the Republic in 1797 with an unaltered de-
sign (the Doge kneeling before St. Mark, and Christ standing), from 1526 with a gross
weight slightly reduced to 3.494 g. The ducat was frequently also called zecchino, from the
Italian word zecca (mint). Many of the larger and smaller Italian states aligned themselves to
this coin and struck this type with their own designs, which were thus able to hold their own
as trading coins in Germany as well during the early modern period. The numerous multiples
were conspicuous: in Venice these attained their highest value in coins of 100 zecchini, with
a weight around 350 g, struck under the last Doges in the second half of the 18th century.

The rich imports of gold from West Africa and its trade with overseas territories helped
Portugal to economic prosperity in the second half of the 15th century, and this is reflected in
the coinage as well. The first issue of the large 23 3/4 - carat gold pieces called Portugues in
1499 coincided with Vasco da Gama's homecoming from his voyage of discovery to India.
This gold coin was worth ten cruzados, which were likewise gold. Reduced in weight to 35
g, it was comparable to ten ducats, and the cruzado to one ducat. The Portugues also reached
other countries in the course of trade.

In Brussels, during his journey to the Netherlands in 1520/21, the painter Albrecht Diirer
received two of these pieces, amongst other gold coins, which he described as "large Portu-
guese Gulden". As well as the single, there were double, half- and quarter-Portugaldser,
worth 20, 5 and 2.5 ducats respectively. However, they were not so much intended for mo-
netary circulation, but rather as gifts. A massive drain of gold out of the country, which had
various causes, forced the Portuguese king John to a coinage reform. The high-purity coins
left the kingdom and were replaced by a flood of foreign gold coins of lesser value. In addi-
tion there was, for example, the cost of maintaining the Queen mother and of two dowries
(John's sister Isabella became the Emperor Charles Vth's wife, and his eldest daughter
married the later King Philip IT), which are said to have amounted to 1 400 000 cruzados; as
well as the Emperor Charles Vth's later attempt, prompted by the lack of money occasioned
by his permanent wars, to get his hands on as much Portuguese gold as possible from his
brother-in-law.

The principal gold coin in France was the écu d'or, already struck during the Middle
Ages. From 1519 the fineness of the écu remained constant at 23 carats, while the number of
pieces to be struck from a Paris or Troyes mark (244.753 g) was increased in 1575 from 71
1/6 to 72.5, meaning a slight reduction in the nominal weight to 3.38 g. In contrast to this,
the value of the coin was constantly raised, as a result of the increases in the price of gold.
While in 1519 it was still set at 40 sols (sous), in 1640 it amounted to 5 livres 4 sols tournois
(104 sols tournois), i.e. it had more than doubled. At first the gold came via Portugal from
the Sudan and Ethiopia, and after the Spanish conquests from the American territories. The
escudo created in 1537 became the standard gold unit in Spain. King Philip II, son and suc-
cessor of the Emperor Charles V, introduced the double escudo or doblon and the fourfold
escudo in 1566. The eightfold multiple, the onza or quadrupla, with which Philip III enlarged
the series in 1614, was coined particularly frequently in the Spanish-American colonies. Its
weight of about 27 g reflected the vast gold wealth of the New World. The double escudo in
particular influenced the monetary system of the European countries in the 17th and 18th
centuries. It was imitated from the island of Malta in the south to Norway in the north.
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France played a decisive part in this wide dissemination, by introducing the Louis d'or. The
fineness of 22 carats, laid down by law, was as a rule not achieved. A year later a silver coin
was created, also to the Spanish standard: the écu d'argent, which corresponded to the Ger-
man Taler.

In 1663 in England the guinea was introduced as the principal gold coin, taking its name
from the country of origin (Guinea) of the gold chiefly used at first. In 1816, when gold
standard was introduced in England, a new sovereign replaced the guinea. The guinea, cal-
culated as 21 shillings, survived until our days for the settlement of fines in English courts.

Foreign gold streamed into the territories not only through trade and commerce, but also
in the wars, as soldiers' wages and in the form of subsidies. Political and religious
connections, dynastic entanglements and personal relations promoted the influx and
distribution of foreign types, which circulated to a greater or lesser extent alongside a
country's own issues. Since the value of a coin depended on its fineness as well as its weight,
regular examinations whose results were published, were required for all circulating coins
(domestic and foreign). These so-called valuation tables or coin tariffs, which fixed the value
of foreign coins in the local currency, first appeared in printed, placard form in the
Netherlands at the end of the 15th century. They were the forerunners of the exchange list. A
last great tariffing of all domestic and foreign gold and silver coins in circulation took place
for the German Empire during the Imperial Diet at Regensburg in 1737-1738. The gold :
silver ratio was set at 1 : 15.10, and the ducat of four Gulden placed on a par with two
Reichstalers, each of two Gulden. For example, according to the report, which runs to many
pages, a royal Spanish quadrupla had an actual fineness of 21 carats 7 grains and from this
value of 28 Gulden 45 Kreuzers; a Louis d'or was 21 carats 10 grains (22 carats was
prescribed by law) and was tariffed at 7 Gulden 3 Kreuzers.

For merchants, who needed good knowledge of the circulating money for their business,
books appeared from the end of the 16th century, some of them voluminous. In these the
authors listed the coins available to them with their appearance and details of value.

Tab. 3 gives an idea of the wages and prices in Germany in the seventeenth century and in
1900 (Anonymous 1975, 1985).

In the nineteenth century new rich gold mines in various parts of the world led to an alte-
ration in the basic of the currency in many countries. Silver was replaced by gold as the stan-
dard currency metal. For example, England officially went over to the gold standard in 1816:
as a sign of this change-over, the sovereign suspended the guinea. In addition, there was du-
ring the century a gradual transformation of the systems of nations in Europe, for instance in
Italy, Belgium, the Netherlands and the north Balkans. Germany established after the Ger-
man-French war 1870/71 the gold standard (1914 annulment).

The twentieth century rotated once more the monetary system all over in Europe. Paper
money and coins of "inferior quality” displaced "gold" money. The national banks/go-
vernements used their gold stock to accumulate reserves in support of stabilization of cur-
rency.

From 1934 up to 1967 the price of gold was fixed at 35 US $. After the suspension of the
price control in 1967 violent fluctuations in the market during the 1970s and 1980s happened.
Those fluctuations produced the vertiginous height in gold price around 1980. The exceptio-
nal price in 1980 and all the fluctuations resulted from the ebb and flow of sentiments on the
part of the officials, as well as private sector holders of gold. Those changes derived from a
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combination of economic and political developments, which often overwhelmed the funda-
mentals of gold as a commodity (Anonymous 1987a, 1993; Murray et al. 1993).

Table 3. Wages and prices in Germany in the 17th Century and in 1900 and equivalent in gold (in
grams) (I ducat = 104 Kreuzer; 1 Goldgulden = 72 Kreuzer; 1 Taler = 72 Kreuzer).

17th Century Au (in grams)

wages
- annual salary of a cook 720 Kreuzer 24.19
- annual salary of a town-councillor 86400 Kreuzer 2903.04
- annual salary of a juryman 108000 Kreuzer 3628.88

costs
- 1 pound of roast beef 6 Kreuzer 0.20
- 1 pound of butter 7 Kreuzer 0.24
- 1 chicken 8 Kreuzer 0.27
- 1 goose 32 Kreuzer 1.07
- 1 pound of laces 15 Kreuzer 0.50
- One jacket 20 Kreuzer 0.67
- One pair of ladies’ shoes 68 Kreuzer 2.28
- Annual fee for the high school 144 Kreuzer 4.84

1900

Wages
- Monthly salary of a dock labourer 61 Mark 21.84
- Monthly salary of a chemistry labourer 120 Mark 42.96
- 1 kilogramm of roast beef 1.50 Mark 0.54
- 1 kilogramm of horse meat 0.50 Mark 0.18
- 1 kilogramm of butter 1.86 Mark 0.67
- 1 litre milk 0.20 Mark 0.07
- 1 kilogramm of sugar 0.65 Mark 0.23
- 1 kilogramm of coffee 4.15 Mark 1.49
- 1 litre of beer 0.24 Mark 0.08
- 1 hundredweight potatoes 2.63 Mark 0.94
- 1 hundredweight coal 1.20 Mark 0.43
- 1 chair 3.75 Mark 1.34
- 1 table 8.75 Mark 3.13
- 1 gentleman's suit 10 -75 Mark 3.58 - 26.85
- 1 jersey 1-6 Mark 0.36 - 2.15

The past few years have now seen an erosion of the fears that led many investors to gold in
the 1970s and 1980s. The end of the cold war was probably the most important development
in this regard. Similarly, inflation, a phenomenon hardly experienced during the working
lives of many of the traders in the worlds financial centres, is widely regarded as a past.
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