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Abstract

Moravia is the central part of the region between the Danube and Southern Poland, which was 
 settled by the people of the Gravettian Culture in the years 35 – 24/25 ka cal. BP. The  Gravettian 
was a society of people with a high culture level based on successful animal hunting. This allowed 
to set aside some of the population from animal hunting and gave time for other activities. There 
existed a primitive division of labour. The basis for this was undoubtedly a well organized life 
for the entire society. A certain differentiation of their settlements also came about in Moravia. 
One can find there not only central settlements with a high living standard and culture but also 
long-term hunting settlements and short-term hunting stations. The end of the Gravettian Culture 
was linked with the great climatic change (LGM), which lead to the end of the existing ecosys-
tem and consequently also to the loss of the economic basis. From my point of view, this culture 
disappeared fairly quickly.

Keywords: Moravia, Gravettian, sources of raw material, environment, requirements of herbi-
vores, economics, terminal Gravettian.

Introduction

Gravettian sites in Moravia differ greatly from the surrounding areas in terms of their 
numbers within a fairly small territory. Major differences can also be found in the level 
of culture of its inhabitants. Significant attention was, therefore, paid to it from varying 
scientific perspectives, be they archaeological or natural science. Increased attention was 
focused, first and foremost, on the most important sites of Dolní Věstonice-Pavlov and 
Předmostí about which dozens of articles have been published with various specialised 
focuses. Systematic research on them began at the end of the 19th century and is con-
tinuing to the present. This article attempts to analyse the issues of these sites from a 
different perspective than has usually been the case with monothematic focused works.
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Methods

The article makes use not only of a number of already presented conclusions from my 
previous publications but also of publications by other authors from various scientific 
disciplines which concern the time period of Gravettian sites in Moravia (Czech Repub-
lic). Their concrete, at time even descriptive, level was used for theoretical considera-
tions concerning the life and culture of the Gravettian people and the organization of 
their activities.

Abbreviations and explanatory notes

The maps of each site are unscaled. Strong lines (arrows) mean the great influx of raw 
materials, the weak the opposite one.
GCM – Global Climatic Model
RCM – Regional Climatic Model
LCM – Local Climatic Model
LGM – Last Glacial Maximum
MNI – Minimum number of individuals

Geographical distribution of the Gravettian sites

There is no more telling evidence of the large amount of animals in Moravia at the time 
of Gravettian Culture than the remarkably vast number of Gravettian settlements (Oliva 
2007). These were, on the one hand, the settlements under the Pavlov Hills (Dolní Věs-
tonice, Pavlov, Milovice), and, on the other hand, a huge settlement in Central Moravia, 
Předmostí. These sites are completely different from the usual settlements known from 
this time period. We also know from this territory a large number of small settlements or 
hunting camps. If we include also sites where terrain research was not yet carried out and 
localities which only experienced collection work, there are 68 sites in total at present 
(Oliva 2007). This large number on such a small surface makes Moravia truly unique. 
Moravia had the greatest concentration of Gravettian sites in Central Europe.
Gravettian localities differ from one another significantly in terms of the extent, number, 
and importance of findings. The localities can be divided based on their importance into 
three types.
1. Central settlements with a great and organized development of the way of life and 
related cultural activities. They consisted of highly organized communities, in all prob-
ability with division of work. They differ from the other sites above all in long-term 
settlements, a high degree of specialisation in mammoth hunting (Musil 1968, 1997, 
2005), a high degree of organisation of work, the transport of raw matrial from distant 
areas for the production of artefacts (Přichystal 2002; VerPoorte 2005; BartošíkoVá 
2005), ceramic animals and human figurines (klíma 1997; García Diez 1997, 2005a), 
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textile products (canvas) (soffer & VanDiVer 2005; aDoVasio et al. 2005), and artistic 
decorative objects (García Diez 2005b).

A group of long-term settlements under the Pavlov Hills are part of this category in 
Moravia (Dolní Věstonice, Pavlov, Milovice) and in Central Moravia (Předmostí).

2. At long-term hunting sites with signs of stone tool production and the remains of 
hunted game, there are only few remains of the above-mentioned activities. They never 
achieve the level of the central settlements. Examples are Ostrava-Petřkovice (Landek), 
Napajedla I, Jarošov II (Podvršťa), and Boršice I (Chrástka).

3. Short-term hunting stations where the main activity was only hunting of animals and 
the production of tools.

Fig. 1. Gravettian settlement under and around Pavlov Hills (Pavlov, Dolní Věstonice, and Milovice). 
The arrows point to the raw material source visited by people of the respective site. They mainly used 
glacial sediments (moraines) of southern Poland (flint) and silicates from the Krakow-Czenstochova 
Jurassic (two regions). In smaller quantities or rarely, raw materials from northern Moravia (gla-
cial sediments), southern Moravia, Czech-Moravian Highlands, Cretaceous flints from Boskovická 
brázda, eastern Slovakia or from northern Hungary (ten regions) were found. Rocks from extremely 
distant areas (eastern Slovakia, Hungary) are only occasionally represented. The largest distance 
from Poland is 530 km, from eastern Slovakia or from northern Hungary 660 km. This reflects the 
multiple contacts of the settlement. Drawing by Andreas Kroh, using “Location map of Czechia and 
Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.
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Fig. 2. Předmostí and the areas of raw material supply. The situation is very similar to Dolní Věs-
tonice and Pavlov, but not in every respect. A large amount of raw materials for the production of 
artefacts comes, similar to Dolní Věstonice and Pavlov, from glacial sediments of southern Poland 
(flint) and unlike Pavlov’s from the Krakow-Czestochova (Jurassic silicates). A large amount of radio-
larian rock from the White Carpathians (the nearest suitable raw material) (two regions). In smaller 
quantities or rarely, raw materials from Czech-Moravian Highlands, Krumlov, eastern Slovakia, and 
eastern Hungary (seven regions) occur. The largest distance from Poland is 430 km, from eastern Slo-
vakia or from northern Hungary 490 km. All other Gravettian sites of Moravia have not reached the sig-
nificance of Dolní Věstonice-Pavlov and Předmostí. Drawing by Andreas Kroh, using “Location map 
of Czechia and Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.

An examination of the regional distribution of the Gravettian localities serves to indicate 
that their dispersion was not uniform, but that they were concentrated only around larger 
watercourses, first and foremost, along both banks of the Morava and Dyje rivers. This 
is not a random aspect of course.

The above-mentioned distinctions are mainly based on the number of artefacts and fau-
nal remains as well as the diversity of documented activities. Another approach is based 
on the subsistence strategies of hunter-gatherer groups using central settlements or base-
camps for a longer period of the year complemented by different sorts of satellite camps 
like hunting stations, places for raw material procurement or collecting special fruits or 
plants. They differ essentially in settlement structures, variety of tools and variety of 
fauna, as well as the existence of waste disposals or desposits of different kinds (Pichler 
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Fig. 3. Spytihněv and Landek: As far as the Spytihněv site is concerned, the raw material comes to 
a large extent from glacial sediments of southern Poland (flint) (one region), only; a small amount 
from the White Carpathians (radiolarite rock) (one region). The small amount of raw material, from 
the site Landek was transported from southern Poland (glacial sediments, flint) and the White Car-
pathians (radiolarite rock) (two regions). The greatest distance to the Polish raw material sources 
from Spytihněv is 440 km, from Landek 290 km. Drawing by Andreas Kroh, using “Location map of  
Czechia and Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.

1996; BinforD 1980). Reconsidering the complete inventory of Moravian sites under 
this aspect would go beyond the scope of this work.

Raw material sources and transport routes

The seasonal migration of animals along paths between the north and south in the river 
valleys or between hilly country and lowlands around rivers also served as transport 
paths for human groups and for the import of raw material for the production of arte-
facts (Musil 2010a). According to sVoBoDa (2001), between 60 % and 90 % of the raw 
material from the Gravettian sites in southern Moravia derived from Silesia. The col-
lections of Absolon and Klíma from the Dolní Věstonice site contain about 84 % flint 
from moraine sediments (Oliva 2007). The dominant rocks represented most frequently 
include flints from glacial sediments and silicates from the Krakow-Czestochova Juras-
sic (Oliva 2007). These areas – located in southern Poland today – were the main source 
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Fig. 4. Napajedla: The raw material comes in large quantities from southern Poland (glacial sedi-
ments, flint) and from the Carpathians (radiolarian rock) (two regions). A small amount originates 
from Czech-Moravian Highlands, eastern Slovakia, and eastern Hungary (six regions). The raw 
material supply is very similar to Předmostí. The greatest distance of Napajedla site from Poland 
is 390 km and from Hungary 450 km. Drawing by Andreas Kroh, using “Location map of Cze-
chia and Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.

of raw materials used to produce artefacts. The largest raw material import from there 
was recorded in the following sites: Pavlov, Dolní Věstonice, Milovice, Předmostí, Spy-
tihněv, Napajedla, Jarošov, Boršice, Mladeč, and Lechotice.

As far as northern silicates are concerned, glacial sediments from northern Moravia 
(Silesia) are made up of clayey-dusty sand with an insignificant share of psephitic frac-
tions. The main source was the local rock from the vicinity of Opava, Hlučín and the 
Jeseníky Mountains. Glacial faceted pebbles of a northern origin come in a great variety 
of sizes and can be found at various localities in varying numbers. Their representa-
tion is always, however, extremely low in terms of domestic rocks and consists of only 
around 0.3 – 3 % (GáBa 1972, 1977, 1980). This means that the glacial silicates (flint) in 
Gravettian localities do not come from the territory of northern Moravia, as is sometimes 
stated, but from Polish Silesia. In the case of the Krakow-Czestochova Jurassic, we are 
concerned with a primary source. Both source areas lie, however, far from the northern 
borders of Moravia.
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Rocks from local Moravian sources were also used but to a lesser extent. They come 
from primary localities (hornstones of the Krumlov, hornstones from Stránská Skála, 
hornstones from Litenčická pahorkatina, spiculites from the Cretaceous of Boskovická 
brázda, rock crystals from the Bohemian-Moravian Highlands, porcellanites from the 
vicinity of Uherské Hradiště, Zdislavice-Troubky hornstones, Olomučany hornstones, 
radiolarian rocks from the White Carpathians (Předmostí, Landek, Spytihněv, Napa-
jedla, Boršice, Lechotice, Pohořelice) or from secondary deposits like gravels in river 
courses. Rocks from extremely distant areas (eastern Slovakia, northern Hungary: Dolní 
Věstonice-Pavlov, Předmostí, Napajedla, Jarošov) are also occasionally found in differ-
ing numbers, but primarily in smaller numbers (Oliva 2007).

The majority of raw material sources are in a distance of 430 – 440 km (Poland) from 
some Gravettian sites. However, the distance is even bigger from Eastern Slovakia or 
Hungary: 530 – 660 km.

Fig. 5. Jarošov: The main raw material were silicates from the Krakow-Czestochova Jurassic 
 (silicate, one region). A small amount originates from southern Poland (glacial sediments, flint), 
the Czech-Moravian Highlands, eastern Slovakia and eastern Hungary (four regions). The great-
est distance is similar for both Poland and Hungary (ca. 450 – 460 km). Drawing by Andreas 
Kroh, using “Location map of Czechia and Slovakia” by NordNordWest (Wikimedia Commons, 
CC BY-SA 3.0 de) as base map.
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Fig. 6. Boršice: Most of the raw materials were from southern Poland (glacial sediments, flint) (one 
region), and a smaller quantity from the White Carpathians (radiolarite rock) and the Czech-Mora-
vian Highlands (two regions). The greatest distance from Poland is 460 km. Kůlna Cave: Only 
a small amount of material from southern Poland (glacial sediments, flint), the Czech-Moravian 
Highlands, and the near surroundings. Kůlna Cave is of minor importance during the Gravettian. 
Distance from Poland: 360 – 370 km. Drawing by Andreas Kroh, using “Location map of Czechia 
and Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.

Views vary as to how the rocks found their way to the settlements for the production 
of artefacts. It is difficult to imagine that the hunters of the time would have repeatedly 
dragged these rocks from their source areas to their sites. In addition, the large settle-
ments existed over the course of the entire year. Therefore, I do not believe that the 
entire group of Moravian localities was mobile as was the case with the locality Sowin in 
south-west Poland (WisnieWski et al. 2012). The intake of raw materials must have been 
well-organized and perhaps carried out by selected members of the group .

The topography of Moravia and its environment

The topography of Moravia is extremely varied with an alternation of lowlands, high-
lands, and relatively high mountains over short distances. The highlands run west-east 
and, therefore, form a kind of filter, making north-south or south-north migration of the 
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Fig. 7. Mladeč Cave: The main input of raw material comes from southern Poland (glacial sedi-
ments, flint) (one region). A small amount originates from the Czech-Moravian Highlands, from 
the White Carpathians (radiolarite rock), and from the surrounding regions (four regions). The 
greatest distance to raw material sources (southern Poland) is 310 km. Ostrožská Nová Ves: The 
small amount of raw material comes from southern Poland (glacial sediments, flint) and from 
the Krakow-Czestochova Jurassic (silicates) (two regions). The greatest distance from Ostrožská 
Nová Ves to the raw material sources is 400 km. Drawing by Andreas Kroh, using “Location map 
of Czechia and Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base 
map.

fauna more difficult. Only the Moravian Gate enables the link of the southern Danu-
bian and Polish regions. Moravia also provided a climatic transition between the always 
warmer and more arid Pannonian Basin and the Danube Region including southern 
Moravia and the colder and more humid lowlands of southern Poland.

The environment may be defined on the basis of several criteria. Two principal inter-
connected groups of factors can be recognized. There are above all physical factors 
such as landscape topography, the existence of watercourses, the amount of precipita-
tion, processes of accumulation and denudation, thickness of snow cover, temperature 
conditions, and others. These physical factors are followed by biotic factors, including 
the vegetation and faunal communities. The perspective of only one discipline cannot 
explain, however, the complexity of the environment (Musil 2010a).
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The climate of the studied region has always been influenced by two major gradients: the 
north-south gradient and the west-east gradient. The north-south gradient is interrupted 
by mountain barriers which divide this central part of Europe climatically (above all ther-
mally) into two fractions, the north and the south. The west-east gradient also divides 
this area into two parts from a climatic point of view (predominantly precipitation). The 
increasing continentality of the climate from west to east alters the temperate and wet win-
ters and cool summers in Western Europe into harsh winters and hot summers in the east. 
This is complemented by significant regional contrasts in height zoning (Musil 2011a).

There are several possible approaches to environmental analysis: the Global Climatic 
Model (GCM: 1st order changes), the Regional Climatic Model (RCM: 2nd order changes), 
and the Local Climatic Model (LCM: 3rd order changes) (Musil 2010a).

The mesoclimate (LCM) played the principal role in the study of the environment of 
sites. The extremely variable relief of Central Europe leads to considerable local differ-
ences. There are highlands and mountains of various sizes, as well as lowlands, which 
have a big influence on the special local situation.

Fig. 8. Lechotice: Most of the raw material is from southern Poland (glacial sediments, flint) 
(one region) and a small amount from the White Carpathians (radiolarian rock) (one region). 
The greatest distance is 380 km. Drawing by Andreas Kroh, using “Location map of Czechia and 
Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.
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The middle Pleniglacial had a relatively mild climate (Van anDel 1998). The area of 
Moravia was not climatically uniform during the Gravettian, between 35 ka cal. BP 
up to 24/25 ka cal. BP. There was a cold and humid climate in the northern part, which 
is especially typical not only for northern Moravia but primarily for southern Poland. 
There was a warmer and more arid climate in southern Moravia. Southern Moravia, 
therefore, formed a single province along with the Danubian Region, while the northern 
part of Moravia was more similar to the southern part of Poland. This is also reflected in 
the different preservation of bones. The surface of the bones from northern Moravia with 
more abundant precipitation were covered or filled with calcium carbonate. The CaCO3 
crusts were up to 2 cm thick (Musil 2005). Several bones were often heavily weathered 
(Petřkovice). As far as teeth are concerned, only the enamel remains. This preservation 
indicates significant amounts of rainfall (Van anDel & DaVies 2003).

There were thus two climatic units, one comprising southern Moravia and northern 
Austria (Middle Danube Province, Province A) and another unit made up of northern 

Fig. 9. Pohořelice: The main input of raw material comes from the White Carpathians (radiolarite 
rock) (one region), a small amount from the Krakow-Czestochova Jurassic (silicates) and from 
nearby surrounding (two regions). The greatest distance from Pohořelice site to the raw material 
sources is 380 km. Pohořelice is the only site where the largest amount of raw material comes 
from the White Carpathians (radiolarite rock). Drawing by Andreas Kroh, using “Location map of 
Czechia and Slovakia” by NordNordWest (Wikimedia Commons, CC BY-SA 3.0 de) as base map.
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Moravia and southern Poland (Province B). Central Moravia consequently represented 
an intermediate unit (Musil 2008, 2010a).

The landscape of Moravia was highly differentiated in terms of its vegetation cover. 
There were coniferous forests with sporadic deciduous trees and marshy places in the 
valleys of the large watercourses (the Morava, Dyje, Svratka, and Bečva rivers) (ryB-
níčkoVá & ryBníček 1991). There was open landscape with shrubs and isolated trees, 
sometimes with smaller woods and additionally a typical steppe, further from the river. 
The highest altitudes were barren and were the origin of the loess which occurs every-
where at lower altitude zones. A similar development of the landscape was described 
from other areas as well (markoVa et al. 1995; PutshkoV 1997; lanG 1994).

The Předmostí site was chosen as a model in Moravia. Předmostí was a particularly 
important place with regard to the migration of the fauna, being located in a distinct 
strategic position with two major south-north-running migration routes running from the 
Danube Region and continuing through the Moravian Gate as a single route to the broad 
lowlands of northern Europe. The length of the migration route connecting the Danube 
region and the Polish lowlands is more than 300 km.

Temperatures at Předmostí based on modelling indicate that there was a much larger dif-
ference between winter and summer temperatures than today. Then, winter temperatures 
were between −17.8 and −23.4 °C, the summer ones between 13.7 and 19.2 °C (aiello 
& Wheeler 2003).

As far as altitude is concerned, three distinctly different environments can be distin-
guished. The fluvial plains of the Bečva River Valley, which is about 5 km wide and 
flanked by lowland and hilly relief, and the broad (about 10 km) fluvial plain of the 
Morava River are in close proximity to the Předmostí site. The floodplains along the riv-
ers Bečva and Morava were covered by coniferous woodland. The vegetation changed 
from river valleys towards the highlands (with an altitude of about 300 – 500 m a.s.l.), 
initially probably into a landscape of a park character, then into steppe with sparse trees 
and shrubs. This zone, immediately adjacent to the gallery woodlands, was the main 
hunting ground for the people. The highest mountains were basically of no value for 
large animals and thus for human hunting (Musil 2008).

Ecological analysis of game indicates a high diversity of animal species. The animals 
lived both in the forest and in the open countryside. Hunting was, therefore, possible in 
two areas with differing plant cover. It was only of seasonal importance at intermediate 
altitudes of the highlands during the humid period, i. e., in spring and to a lesser extent in 
the summer. From the viewpoint of human hunting only the river valleys were important 
all year around, but particularly so in the winter, when the animal herds from higher 
altitudes migrated into the forests around the rivers.

Hunting of animals was thus focused on animals occurring in low hilly uplands of a 
steppe character and also on those which gathered in the gallery forests in higher valleys 
all over the winter (steWart et al. 2003).
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The animals hunted at Předmostí can be divided according to their numbers into the 
following groups (Musil 2008):
1. Mammoths (MNI on the basis of most abundant bones, 72.05 %). Mammoths clearly 
predominated among the hunted species. The unusual quantity of mammoths was evoked 
by the occurrence of warm springs.

2. Wolves (MNI 7.42 %), foxes (MNI 6.92 %), and hares (MNI 6.20 %) were the second 
largest group of game animals. The preservation of wolf bones is quite different from 
that of the other animals. The bones are not broken open and parts of the skeletons or 
often the entire skeletons have been recovered in an anatomical order. They primarily 
provided fur and served as food only as an exception.

3. Reindeer (MNI 2.59 %) and bear (MNI 0.72 %): A conspicuously low number of 
hunted animals.

4. All the other species were hunted only occasionally: Gulo gulo, Equus germanicus, 
Ursus arctos, Coelodonta antiquitatis, Megaloceros giganteus, Alces alces, Castor fiber, 
Crocuta crocuta spelaea, Panthera spelae (leo?), Panthera pardus, Bison priscus, Bos 
primigenius, Meles meles, Capreolus capreolus, Capra ibex, and Ovibos moschatus. 
Microfauna: Lemmus lemmus, Dicrostonyx torquatus, and Talpa europaea.

Hunted species, based on my knowledge, can be divided into three groups. The first group 
of faunal remains were the main food base for the existence of people of that time. The 
individual sites were located in different environments and were not identical in time and, 
therefore, population density associated with the success of hunting was different. The sec-
ond group includes species that normally did not serve as food apart from extraordinary 
periods of food shortage. In the third group there are species that have never served as food.

The environment and faunistic community of Dolní Věstonice, Pavlov, and Milovice by 
the Dyje River was very similar, if not identical to Předmostí.

Comparing recent biomes to those from the end of the Last Glacial, no exact analogy 
exists today and an approximation would need to consider a combination of several 
recent biomes. Out of these, one has to exclude tundra completely from the alluvial 
valleys. Regarding other biomes, the largest part of these would match the conditions of 
recent taiga and steppe landscapes.

The Last Glacial biome was thus completely different from recent ones, in all probability 
resembling the southern limit of the taiga with a transition through a sparse presence of 
deciduous trees to a landscape of a parkland character and consequently to steppe, the 
details being dependent upon the regional climate and the altitudinal zonality.

The same opinion is shared by ložek (2002), having studied Pleistocene molluscs in 
detail. Based on this knowledge he writes that “there is no recent analogy for the con-
ditions in the Pleniglacial. The development of soils and the composition of the vegeta-
tion and fauna are extremely different from those under recent conditions in sub-polar 
regions, with which the environment of Central European glacial periods is frequently 
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compared. The fossil gastropod fauna includes, for example, sub-arctic and arcto-alpic 
species, as well as several steppe species found at present in warm and dry zones of the 
temperate region. This indicates that conditions were much more favourable than those 
in the far north at present. For this reason, the use of terms such as ‘loess steppe’ and 
in particular ‘tundra’ in the description of the glacial environment describe ecosystems 
which are in fact only superficially similar to the recent steppe of Eurasia or the sub- 
polar tundra.”

Food requirements of herbivores

The majority of the publications which deal with this period are concerned with the 
diversity of community. They calculate the findings of particular species, the number 
of bones found, and the number of individuals, but do not deal with the issue of their 
food requirements. I consequently attempt in this chapter to present the conditions under 
which species of herbivores could permanently live in the landscape. I present mam-
moths here as an example.
In order to obtain some idea of their food requirements, one has to first focus on ele-
phants of today. The assumption, of course, is that their food requirements would be 
quite similar to mammoths.
The basic question of the existence of mammoths in a certain area is sufficient plant food, 
its composition, and most importantly the amount of energy which an elephant gains 
from it. An analysis of the stomach content of 700 elephants in Uganda has demonstrated 
that the food comes from 41 plant species (krause 1998; Musil 1999). This means that 
elephants eat all the plant food which they come across, from grass to the branches of 
bushes and trees. The same was also demonstrated in an analysis of undigested food in 
the stomachs of Siberian mammoth cadavers where only the kind of plants was different, 
consisting primarily of herbs (Musil 1999).
Elephants do not, however, digest all the food they eat and surprisingly not even half 
of it. They are equipped with a less effective digestive system than other herbivores. 
Adult individuals daily consume approximately 46 kg of plant matter (calculated as dry 
vegetable matter). One has to realize however, that the amount of food is not of the most 
importance, but its energy value. This, of course, differs significantly for various plants 
and primarily as its preservation is concerned.
Grass, which provides the primary food for mammoths outside the winter season, will 
serve as an example. The amount of protein in grass fluctuates over the course of the year 
from 3 % to 12 %, while the branches of bushes contain between 12 % and 18 %. These 
are consequently more important for the nourishment of animals.
The energy value of the main food (grass), differs over the course of a year. It is high-
est when the grass is green (ca. 12 %). If one leaves out the existing smaller areas in 
proximity to water, one has to assume there was only green grass in the spring months 
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on the surface of the large steppe land. This would gradually dry out over the course 
of the following months without rainfall (continental climate) and the content of the 
protein would decrease by around half (6 – 7 %), wherein it would contain up to 31 % of 
indigestible fibre. During the summer, when it only consists of straw, it only has 2 – 3 % 
of protein and 32 % of indigestible fibre (krause 1998). If mammoths had to subsist on 
only this kind of dry grass, it would be far below the level needed for a food minimum. 
Even with a full stomach the animal would be hungry. Therefore, the main factor for the 
stay of mammoths in the landscape would not merely be the amount of plant food and 
its seasonal production, but first and foremost its energy value. In addition, older female 
animals and their offspring, that is the herd, were affected most by these factors. They 
are less mobile than the solitary living male animals.

This means that the animals could graze on grassy steppe land, especially in the spring 
months. During the dry period they would consequently have to migrate to areas where 
the grass was always green or where bushes and trees grew, which is primarily in river 
valleys. On the basis of this knowledge, it has to be assumed that the river valleys with 
their food richness must have attracted an entire herd of mammoths during the dry season 
and in the winter months. The Gravettian localities were consequently usually located on 
the banks of river valleys.

So far, the focus has been exclusively on the food of animals. However, water is equally 
important for mammoths as food. They could only live in a certain area for a longer 
period if there was sufficient water. As fas as their daily demand is concerned, it varied 
based on the age of the animals and according to what food the animals lived on. It also 
depended on the temperature of the air. On average, however, one adult animal con-
sumed 70 – 90 litres of water daily with green food. However, animals subsiding on dry 
food need much more. This would, of course, also be the case in the winter months. For 
this reason, there is a large number of hunted mammoths in the Gravettian settlement 
of Předmostí, where nearby warm water springs have occured until today. This was the 
easiest accessible source of water in the winter months.

Economic prosperity, an analysis and description

Knowledge of the environment is one of the basic foundation stones for reaching an 
understanding on the life of past communities based on the economic conditions, which 
is hunting, the number of individuals, and their function within the groups, on the possi-
ble organization of labour and in the level of their cultural life. Only after achieving this 
understanding, one can focus on the life of these people.

Economics is a science concerning the use of all possible resources and the intensity of 
husbandry. The economy of the Gravettian society is primarily based on hunting and 
on the use of everything which the hunted animal provides, further on sources of raw 
materials for production of tools and on plant growth. The task of economic behaviour is 
the attainment of maximum advantages for the life of the entire band of people with the 
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minimum expense of resources. The more this is achieved, the more people can live in a 
group and the more it can be distributed. This essentially determines the level of living 
standard of the people. This involved not only the quantitative perspective, but first and 
foremost the qualitative perspective.

What are the prerequisites for an analysis of the living standard? One primarily proceeds 
from the assumption that economic behaviour in primitive cultures is strongly influenced 
by traditions. Only then the economic analysis can be devided into several sectors. The 
primary and basic economic sector is hunting. Of primary importance is the amount of 
living animals in the area which were suitable for hunting and its success. All previous 
studies indicate that the diversity of the fauna and the number of individuals was high 
at the time of the Gravettian Culture and numerous remains of bones demonstrate that 
hunting also must have been successful (Musil 1968, 1997, 2003, 2010b). This is the 
first, most important, and basic assumption for all further analysis. The measure of the 
“richness” of the hunting group is consequently the number of hunted animals over a 
short time.

The second economic sector is the quality of the exploitation of the prey. The hunted 
animal did not, of course, only serve as mere food. The preserved bones demonstrate that 
the people apparently utilised everything from the hunted animals which was possible 
at the time.

The third economic sector is consequently that which could be labelled as a superstruc-
ture where all remaining activities of the group could be arranged. I would in this case 
only proceed from the central localities of the Dolní Věstonice-Pavlov and Předmostí 
type as opposed to the smaller Gravettian sites.

At this point, in accordance with the above-mentioned criteria, I would like to perform 
an analysis of the living standard of the people of the Gravettian central settlements 
based on their labour activities.

1. Hunting of animals was so successful that it did not have to be the only activity for all 
people at the time. Consequently, not everyone had to participate in the hunt, but only a 
part of the population. The remaining part could dedicate themselves to other activities 
(Musil 1997). This could be considered the most important finding from these localities.

2. Both the basic activity as well as all other activities necessarily assumed a fairly high 
level of organization in the division of labour. Each individual or smaller group of people 
could not in any case do anything which they felt like.

3. Production of stone tools. If one leaves aside the number of smaller raw materials 
from local sources and the unique distant raw materials, not only the largest settlements 
have high consumption of raw materials for production of artefacts which come from 
distant sources (moraine of southern Poland, the Krakow-Czestochova, Jurassic). This 
does not consist of tens of kilograms, but actually of hundreds of kilograms which were 
transported over major distances. Research from the Pavlov I site in 1957 demonstrated 
that 2,000 pieces of silicates came from an area of 4 m2 and 38,823 chipped artefacts 



Musil: Gravettian Sites in Moravia 61

from an overall excavation surface of 120 m2 (klíma 1959). It is impossible that such 
a large amount could find its way to this locality only by diffusion amongst people. It 
also cannot be assumed that the entire hunting group would leave for the field where the 
raw materials were located and consequently returned back with them to their original 
place. The sites were actually inhabited year-round. Therefore, certain members of the 
hunting group must have been chosen for the systematic transport of raw materials and 
the eventual seeking out of new fields.
4. A large number of various products from bone, primarily from mammoths as well as 
from other hunted animals, were found in the cultural layer. 88 products from bone, 26 
from antlers, and 68 from mammoth tusk are listed by klíma (1997) from the research 
of Pavlov I in the year 1957 alone. 40 decorative and artistic objects were found in total, 
along with 36 pendants from perforated teeth of foxes, wolves and horses. There were 
35 uses of snails and bivalves in total. A number of similar findings was also published 
by Garcia Diez (2005a, 2005b) and hlaDiloVá (2005). This brief list indicates that a 
large number of art objects were discovered in the cultural layer.
It is improbable that all members of the settlement would have contributed to the pro-
duction, but only those who were able to produce these objects. In the light of the solid 
provision of food from hunting, it can be assumed that these members could have been 
excluded from other work responsibilies.
5. The found ceramic, actually the first in the Palaeolithic cultures, is of course not util-
itarian. The typological study of the collection from Dolní Věstonice and Pavlov (3,113 
objects) demonstrated that it can be divided into groups of non-figurative (98 %) and 
figurative (anthropomorphic, zoomorphic and anthropomorphic or zoomorphic objects) 
(soffer & VanDiVer 1997). The same conclusion as with the previous number can be 
applied to this group.
6. Negative prints (91 objects) on baked clayey fragments reminiscent of textile are 
described by aDoVasio et al. (1997) from Pavlov I. In their view, one can distinguish 
between two different technological methods. Some of them are referred to as textile 
prints and the second are more reminiscent of ropes. If this is the case, these consist of 
the oldest findings of this kind in the world. The conclusion is the same as with the pre-
vious two groups.
One could continue further with the list of additional working activities. Only one thing 
arises, however, from the above-mentioned. The solid economic situation linked with 
the larger number of members of the settlement, allowed choosing certain members 
depending on their abilities from hunting and assigning them to different tasks. This 
meant that a division of labour came about, wherein not everyone did the same thing. 
All of this required a fairly high organization of the life of the group, without which this 
division of labour could not exist. At the same time, specialisation in a particular work 
not only meant increased productivity but also the possibility of new discoveries.
There is a huge difference between the economic prosperity of large Gravettian settle-
ments in Moravia in comparison with the previous and even the following Palaeolithic 
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cultures. None of them can compare with what can be determined in Gravettian Culture. 
The division of labour led to a specialisation of subjects based on various branches of 
activity. Any kind of specialisation leads, however, to an emphasis and to an increase in 
the overall level of life and culture.

The Gravettian period lasted in Moravia ca. 9,000 years and was marked not only by a 
high living standard but also by a relatively high level of culture, which never existed 
before or after this period. Around 30 ka cal. BP the Pavlovian way of life came to an 
end, which some authors interpret by a shift of big base camps further to the East and 
changes in settlement structures due to climatic changes (otte 1993; escutenaire et al. 
1999).

Substantial climate change – LGM. 
The demise of Gravettian sites in Moravia

The LGM (24.6 –19 ka BP, 28.6 – 22.5 ka cal. BP, GS 4-2.1) led to significant changes, 
to cooling and initially to increased aridity, which was then replaced by greater precip-
itation. The first period with high precipitation occurred during the final stage of the 
existence of Gravettian sites (Dolní Věstonice). The period between 25 – 23 ka cal. BP 
represents the coldest time of the Last Glacial (Van anDel 2003; Van anDel & DaVies 
2003; Barron et al. 2003).

As early as the beginning of the LGM, during this period, and primarily after it, essen-
tial changes in the environment occured, which not only led to a reduction of faunal 
species diversity, but also to essentially decreased numbers of representatives of par-
ticular species. Environmental changes did not by any means consist of a mere decrease 
in average temperatures, since these temperature changes were not essential for the 
lives of an entire range of animals (mammoths, reindeer, and other animals used to an 
Arctic climate), but it mainly consisted of changes in distribution and composition of 
plant species.

The majority of the hunted animals were herbivores. The decrease in temperature could 
not in any way manifest itself on the grass cover of the steppe as it always remained the 
same. The only thing that could actually have changed would have been the  forests along 
the watercourses, which were important for herbivores not only during the summer but 
mostly in the winter months. In Moravia its essential restriction must have come about 
with the reduction of this food base during the unfavourable months. In my  opinion the 
coniferous forests around the watercourses ceased to exist or were so decreased in size 
that it necessarily led to the migration of certain species, primarily mammoths, into more 
favourable areas. All these factors caused a major reduction in the number of herbivores 
and thus a decline in the number of animals available for hunting.

The hunting society would only have prospered if the number of animals available for 
hunting and living in the vicinity of the settlements was large. The economic foundation 
of the Gravettian people was primarily provided by mammoths, together with a number 
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of other animals of medium size. The declining number of mammoths specifically pro-
vided far less food. This indicates a relatively narrow subsistence base. The reduction 
of animals had an impact on the economic base and was possibly one of the factors 
responsible for the abandonment of the settlements. The Kostenki-Willendorf phase of 
the Gravettian ended around 24 – 25 ka cal. BP (neruDoVá & neruDa 2015).

The Austrian locality of Grubgraben (Epigravettien), which is located relatively close 
to the Moravian border, provides the most complete information concerning the sudden 
change in the environment after the demise of Gravettian Culture. In terms of time, the 
site of Grubgraben belongs to the period prior to 18,400 ±330 uncal. BP and 18,960±290 
uncal. BP (haesaerts 1990). Four figures from BranDtner (1996) also confirmed this 
time period: 18,380 ± 130 uncal. BP to 19,380 ± 90 uncal. BP. Palaeobotanical con-
clusions indicate that there existed an open steppe landscape where Pinus cembra pre-
vailed. haesaerts (1990) assumes a cold and pronouncedly arid climate. This is also 
demonstrated by the composition of the hunted animals. The composition of the Grub-
graben fauna is completely different from that at the Gravettian sites (Musil 2002). Of 
most interest, however, is that there is a complete lack of typically northern species (see 
Musil 2018) which would not have been affected by the cooling down. Certain addi-
tional causes apparently existed, of which we still know nothing about.
The following species were found (haesaerts 1990; loGan 1990; Musil 2002): the 
main hunted animals were reindeer (MNI ca. 73 %) and horses (MNI ca. 22 %). Another 
highly represented species was the ibex (MNI 2.4 %). All of the other species were only 
occasionally present: aurochs (several teeth), artic fox (lower jaw and several canine 
teeth), in all probability wolverine (one bone), mammoth (a small fragment of tusk from 
a young animal, apparently from a carcass), brown bear, hare, and birds.
Concerning composition, it actually corresponded more to the hunted animals of the 
Moravian Magdalenian sites. The differences in the spectrum of game between the Epi-
gravettian and the Magdalenian groups is clearly visible in the inventories of Brno-
Štýřice (Epigravettian) with mainly mammoth and Balcarka Cave (Magdalenian) with 
mainly reindeer. The time span between the two sites is only 300 years. This shows that 
Epigravettian and Magdalenian groups existed in rapid succession, each of them using 
different resources and territories (neruDoVá & neruDa 2015).

Discussion and conclusion

Based on my studies (Musil 1999, 2000, 2008, 2010a, 2011a, 2011b), I conclude that a 
high differentiation of temperatures and in terms of the amount of rain existed in Central 
Europe at the time of the Gravettian Culture (35 – 24/25 ka cal. BP). The climate was 
fairly oceanic at this time in the European west, but generally arid in the east. In Moravia 
the amount of precipitation decreased from north to south.

The landscape of Moravia was highly differentiated in terms of vegetation cover. There 
were only coniferous forests with sporadic deciduous trees in the river valleys and an 
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open steppe landscape with shrubs and isolated trees further from the river. The highest 
places were without vegetation cover.

River valleys were important for herbivorous animals throughout the year, particularly 
in winter. The majority of the Gravettian settlements are consequently located on slopes 
around rivers.

Moravia consisted of a unified Gravettian area along with the Danube Region and south-
ern Poland. Moravia was at the same time a central region. This fact deserves a com-
prehensive analysis from the perspective of all Gravettian sites from the entire territory.

In the same way that we currently distinguish between various sizes and various cultural 
levels of settlement (capitals, cities, towns, and villages), we can also see the beginning 
of something similar at the time of the Gravettian (central settlements, more long-term 
hunting settlements, and short-term hunting stations).

There is clear evidence for permanent transport of rock in the majority of settlements 
from the glacial sediments of southern Poland and from the Krakow-Czestochova Juras-
sic. The quantity of imported rocks at the localities did not actually depend on the dis-
tance. There does not exist a one-time transfer of these raw materials but a continuous 
transfer throughout the entire period of the existence of the sites. The transfers had to 
have been well-organized and were performed in all probability by groups of people who 
were selected only for this activity.

The central settlements (the settlements under Pavlov Hills, Předmostí) attained an 
unprecedented cultural height as can be seen from the entire range of completely new 
and first-time appearing objects (ceramics, weaving). It was in this respect essentially 
distinct from the previous Palaeolithic culture and to a certain extent also from the fol-
lowing Palaeolithic culture. This way of life is also linked with the need for a certain 
organization and with the greatest probability this is manifested in the beginning of the 
division of labour.
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