Paleoenvironmental archaeology is multi-disciplinary in nature.  Illustrate your answer with reference to two contrasting urban archaeological sites.
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Paleoenviromental archaeology is evidently multidisciplinary in nature as environmental archaeology combines the use of traditional archaeology and natural the sciences, for example the field of environmental archaeology would not be able to create theories about the past without the use of Bioarchaeology, Paleoethnobotany, Paleoentomology, Archaeozoology, Geoarchaeology, Archaeopedology, and Archaeosedimentology. The use of these fields influences heavily how we theorise how past people used the landscape and how they adapted to changes in their environments.
‘environmental archaeology is now a well-developed discipline in its own right. It views the human animal as part of the natural world’ (P.231 Archaeology: theories, methods and practices, Collin Renfrew, Paul Bahn. Thames and Hudson 2008) but to take full advantage of the discipline and use it to its full potential to create and analyse data, other disciplines must be used to support the statement as without the disciplines I have previously mentioned environmental archaeology, in particular paleo environmental archaeology, would not be able to accurately theorise the relationship between past humans and their environment, to the extent that the complimentary disciplines provide. Not only does environmental archaeology indicate the use of the land and their relationship with it but it can also indicate spheres of influence for example if someone has a monopoly on a specific natural material or food source that group can dictate to surrounding groups which then leads to the introduction of social hierarchy as whoever controls the materials wields the power in the area. Two urban sites I will be looking at throughout this essay are Talianki in the Ukraine and CatalHoyuk in Turkey as it provides a contrast between a temperate climate and an arid climate. The Neolithic site of CatalHoyuk provides environmental archaeologists an insight into the use of agriculture in the Neolithic era as well as the domestication of animals for butchery. The Neolithic occupation of Talianki provides an insight into a more temperate urban area, with high amounts of pollen in comparison to CatalHoyuk. And the exploitation of the surrounding woodland as a building material causing areas of deforestation when expanding the city.
One such complimentary discipline is that of bioarchaeology, the analysis of human remains. But in older archaeological papers it can be applied to other organic remains for example macro faunal remains. Depending on the levels of preservation of the human remains limits the what archaeologists can learn about the individual’s interaction with their environment. But it is important that they are viewed as an individual and not that of the populace as if there is only the prescience of one individual then it cannot be accurately theorised that the activity of the individual reflects on the wider population of that area. But if there is a collection of remains from the same area, from the same time, then it is possible to infer that the resulting analysis of the remains indicate the interaction of the community with their environment. Isotopic analysis of the bones and teeth enamel can detect chemical signatures of food left on the bone which may provide information of what animals were present in their area and possible agricultural practices which may have been adopted in the area. Isotopic analysis on teeth enamel can also indicate water sources, during the formative years. As again the water which had been consumed leaves a chemical footprint. So not only can archaeologists identify diets but also an individual’s origin and whether they may have migrated due to the changes in the chemical footprint left by the water from formative years to adult life. If there are high levels of preservation for example in anaerobic conditions such as that of Tolland man, Otzi and Gebboline man it is possible to take soft tissue samples for analysis as well as the contents of the stomach. Although again archaeologists must air on the side of caution when inferring that the contents represents the population as it is believed the stomach contents of Tolland man could be a meal consumed before an individual is ritually sacrificed, which could be an indicator of a religious belief in relation to peat bogs, but as an example of what could be consumed, well preserved stomach contents provide the best insight into possible diet. 
[image: ]Well preserved remains not only provide indications of an individual’s diet but then analysis of the intestines and food sources in the stomach can provide information on the floral environment of the area as pollen samples can be retrieved for example in the graph above showing the pollen found in Otzis body. From these environmental archaeologists can recreate the natural environment in which the individuals lived in. for example on the graph to the right, archaeologists are able to identify there is a high number of pine trees due to the volume of the Pinus pollen.  Isotopic analysis at CatalHoyuk provides a deep insight into the varied diets of which the populace enjoyed ‘15N values again are higher than those of herbivores, suggesting that animal proteins, again from sheep or goat, was a significant part of the diet, but plant foods were also a likely source of protein for a majority of people' (journal of archaeological science (2003) 30. 67-76) this in compression was a stark contrast to the diet of the majority of Talianki as they mainly lived off the land with small amounts of meat in their diet, it is clear that the people of CatalHoyuk had domesticated animals to butcher as is seen is the large amount of protein from animals such as sheep and goat.  Pollen analysis conducted on soft tissue of otzi
(Quaternary Science reviews 26 (2007) p.858)

[image: ]paleoethnobotany is the analysis of plant remains within the archaeological context which can be used by Paleoenviromental archaeology in order to reconstruct past environments through the use of pollen analysis, diatoms, macro botanical remains, and plant residues left in containers. Changes in pollen levels can indicate changes in the landscape i.e. clearings for agriculture, as represented in the graph on the right. Diatoms with their unique form can be accurately identified meaning it is easy to identify changes in water for example salt water to fresh water and vice versa and how this affects human behaviour for example ‘the diatom sequence in sediments at the site of the former lake Wevershoof, Medemblick ( the Netherlands) suggests that a marine transgression occurred here around AD 800, taking over what had been a freshwater lake and causing a hiatus in human occupation of the immediate area’ indicating that for that community the lake was their sole water source. Plant residues left in containers which can by analysed ‘primarily by means of chromatograms’ (P.250 Archaeology: theories, methods and practices, Collin Renfrew, Paul Bahn. Thames and Hudson 2008) again giving a direct insight into the contemporary environment surrounding the site in which the pot was recovered. Within CatalHoyuk in building 52 a plan of which can be seen on the right ‘large quantities of carbonised cereals, almonds and cruciferae seeds were found in bins’(P.46  Catalhoyuk 2005 Archive report, Doru Bogdan) indicating the population had been able to take full advantage of agricultural practices to feed an urban population which to a degree was also the case with the population of Talianki as they were able to make up for the lack of meat with a dependable supply of cultivated food. As they still relied on hunter gatherers for the Neolithic phase of the settlement 

Floor plan of building 52
(P.48 Catalhoyuk 2005 Archive report, Doru Bogdan)

another “subsection” of Paleoenviromental archaeology is Archaeozoology [image: ](Analysis of faunal remains within the archaeological context). This can help build a picture of the contemporary environment and certain animals behaviours for example Changes in environment directly influences the macro faunal presence in an area an example of this can be seen at the site of Elands bay cave in Africa, Changes in sea levels caused a hiatus in the wildlife being exploited from the cave, as shown in the graph on the right. With some species depicted as not returning after the hiatus. Faunal analysis within an archaeological context can raise questions for archaeologists as to whether the faunal remains were scavenged or whether they had been hunted and butchered. When quantifying the remains there may be a distinct lack of meat carrying bones indicating possible discard sites but if there is a high volume of meat carrying bones it is likely to indicate a butchery site. Thus, showing possible diet and how the human populace in that area was interacting with their environment. The climate of an area can also be discovered through zooarchaeology. For example, the site of box grove in west Sussex, the remains of a Rhino were discovered indicating that at the time the southeast of England had a climate close to that of Africa. The large amount of cattle remains discovered at CatalHoyuk suggests that they were able to domesticate animals for butchery practices without impacting the surrounding wildlife to the same degree as hunter gatherer societies in the Neolithic Example of faunal activity chart. (P.259 Archaeology: theories, methods and practices, Collin Renfrew, Paul Bahn. Thames and Hudson 2008)

Micro faunal analysis (Paleoentomology) can provide generous amounts of information on diet, and health of a population as well as climate changes. All of this can be vital for paleoenvironmental archaeologists to understand the contemporary environment in which they are working. For example, faecal matter can be examined to identify food matter, but it can also detect parasites such as worms and their eggs which can indicate a rich diet with poor sanitation. This was found in the Viking occupation of York (Jorvik) timber structures with indications of woodlouse can also infer the population were living in damp environments. Beetles can indicate changes in climate for example the Cleopatran species ‘mutual climatic change method was then applied to the 57 Cleopatran faunas from 26 sites in Britain. It was found that there had been very rapid major warmings at 13,000 and 10,000 years ago, and a prolonged cooling trend from 12,500 years ago’ (P.255 Archaeology: theories, methods and practices, Collin Renfrew, Paul Bahn. Thames and Hudson 2008) this change would have affected the environment the warming period would have seen increases in failed crops thus effecting the human environment. The cooler periods would have seen a re-emergence of the dependability of crops and agriculture but would mean an increase in wood being used as a fuel for fire, so it is likely that in this period there may have been counts of sporadic deforestation, not only for the fuel but also clearances for agriculture. Unfortunately, there is a distinct lack of micro faunal remains in both CatalHoyuk and Talianki this may be due to the lack of archaeological excavations with the sole intention of looking for Micro faunal remains. The study of Paleoentomology has only been recognised within the last 30 years, which is when excavations at CatalHoyuk had to cease. So, when excavations reopen it may be the case that macrofaunal remains are discovered. 







[bookmark: _GoBack]Geoarchaeology is a prime source for dating sites, in which Paleoenviromental archaeologists are working, due to the compacted levels of stratigraphy combining this with the Harris matrix theory archaeologists are not only able to date site bit within the same context they can identify what feature was introduced first and then what features followed the earliest feature in what order. When excavating dry river beds archaeologists must be wary of palimpsests as artefacts and organic material may have travelled down river away from its original context. Altering possible theories about the environment they are excavating. For example, a collection of dead oak may have made its way down the river and stopped in an area that was predominantly pine, possibly altering the context of the site. Geoarchaeologists can also use varves to date sites as ‘varved sediments are sequences of sedimentary laminations deposited within a single year. A varve (Swedish: varv, layer) is a pair or set of laminae formed during different seasons within a year’ (p.973 Encyclopaedia of paleoclimatology and ancient environments, Vivien Gornitz, springer science & business media 2008) meaning not only are archaeologists able to identify the period but also what season an artefact may had been deposited. As well as dating varves can be used to identify changes in seasons and the severity of sad season. A diagram of the varve system can be seen below. At the site of Talianki archaeologists discovered a varve indicating a hard winter which would have meant a period of crop failure. Which coincides with a spike in mortality rates as at the same level there is an increase in the number of burials. Through the stratigraphy of the site you can also see evidence of burning buildings which was part of the Cucuteni-Trypillia culture.
[image: ]
Simple sketch of varve formation
(p.974 Encyclopaedia of paleoclimatology and ancient environments, Vivien Gornitz, springer science & business media 2008)









Archaeopedology (the analysis of soil samples) can aid Paleoenvironmental archaeologists in understanding changes in landscapes through cultural processes or natural processes. Most of the changes are identified through pollen analysis as it provides clear drop offs and peaks. For example, pollen analysis of Neolithic Wessex provides a clear spike in grass lands and cereal pollen indicating clearly a period of deforestation due to the introduction of agriculture. Forest fires can appear also during pollen analysis as it appears as a steady frequency of tree pollen then a charred layer in the stratigraphy where minimal amounts of tree pollen will appear. The inference of a forest fire can only be made if it is clear that no human activity has taken place in the area as it may be the case that they may have burnt the forest as a faster method of deforestation. this was not just taking place in Britain as ‘Neolithic land use is now becoming apparent in Denmark, with lime woods being cleared for pasture and secondary birch woods burnt prior to cereal cultivation’ (page number not provided. Late Quaternary Environmental change: physical and human perspectives, Martin Bell, M.J.C Walker Routledge 2014) this not only allows environmental archaeologists to identify changes in the contemporary landscapes, but it can indicate diet and the emergence of social structure/ hierarchy. Pollen analysis around the site of Talianki provided evidence of the introduction of agriculture to their community as high volumes of pine tree pollen dropped considerably to be replaced by a sudden spike in that of wheat and cereal pollen. Around the same time as this there appeared to be a gradual decline of oak to be replaced by grassland pollen as it is believed that they used the oak to construct the palisade which ran around the settlement. This is likely due to the fear of raids by surrounding settlements wishing to steal the crops which they had just started growing. 
In conclusion it is certainly the case that Paleoenviromental archaeology is multi-disciplinary by its nature as I believe that Paleoenviromental archaeology is an umbrella discipline and with the use of Bioarchaeology, Paleoethnobotany, Paleoentomology, Archaeozoology, Geoarchaeology, Archaeopedology, and Archaeosedimentology. Without the support of these disciplines Paleoenviromental archaeology would not be able to create theories with the same level of accuracy as not only do these disciplines compliment Paleoenviromental archaeology as a whole but with the aggregation of all of these disciplines they complement each other so it is possible to create theories with a higher degree of accuracy as they can look to each other to confirm their assumptions and corollaries from an already founded base of data and work for example as I have mentioned  at CatalHoyuk Bioarchaeology proved that the  populace of CatalHoyuk through isotopic analysis confirmed that they were consuming cereals grown in that area. Paleoethnobotany was able to support this argument when in building 52 after analysing charred object, found within the waste deposits in the house, that object was found to be cereal of which a large volume was discovered. Although the isotopic analysis would have sufficed to prove that the populace was consuming cereals the added support of the physical evidence of this aided the argument. So, from this it is safe to believe that Paleoenviromental archaeology is multi-disciplinary by its nature as it calls upon other disciplines to build up the work that may be classed as Paleoenviromental archaeology. Thus, concluding the fact that it is multi-disciplinary by its very nature.
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were deposited in the early Holocene Baltic basin. (Photo by J. .
Sederholm, 1907.)
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Figure V2 A simplified sketch of the formation of clastic-organic varves
in temperate areas.

retreat. The original principle of De Geer (1884, 1940) was
adopted in Finland by Sauramo (1918). The Swedish glacial
varve chronology has been connected to the present-day through
studies on postglacial and recent, varved deltaic sediments in

Write review

reference to characteristic varves formed in connection with the
drainage of the Baltic Ice Lake and the dating of this event
(e.g. Stromberg, 1990).

‘Attempts to construct a regional deglaciation chronology using
varved sediments outside Sweden and Finland have been rare. In
North America, Antevs (1928) worked out a varve chronolo
based on 4,000 varves in Connecticut Valley, which was later
extended by ca. 1000 glacial varves by Ridge and Toll (1999).
Glacial varves have also been investigated in a number of loca-
lities in Patagonia and other parts of northem Europe (Estonia,
NW Russia)

Varved sediment sequences have been widely applied to
reconstruct a continuous timescale of the sediment (varve
chronology) and to determine the rates of annual accumulation
of sediments and of any particular substance or organism in the
sedimentary basin, as expressed in spatial and temporal units
(influx). The longest known varved lake sediment sequence,
Lago Grande di Monticchio (southern ltaly) (Brauer et al., 2000),
extends back to more than 100 ka interrupted by several tephra
layers, but continuous records typically cover ca. 10,000 years
or less. Among the most studied records in Europe are those
from Lake Holzmaar (western Germany) covering 14,000 years
(Zolitschka, 1998), Lake Gosciaz (central Poland) covering
13,000 years (Goslar, 1998) and Lake Kassjon (northem Sweden)
covering 6,500 years (Renberg and Segerstrim, 1981). Howev
some of these chronological sequences are floating in time (i.c.,
not fixed to the present day deposits). Morcover, even the best
quality varves cannot provide a completely accurate chronology
as they have been accumulated in a naturally variable environ-
ment. Tn most cases, and in the long-term, an acceptable margin
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hed at the Botanical Institute in Innsbruck. All
I and non-arboreal pollen is included in the basic
pollen sum. Non-pollen microfossils (spores, charcoal
particles, Trichuris trichuria eggs) are taken out and illus-
trated in percentages relating to the basic pollen sum.
Plant macro-remains (cereal fragments, chenopod seeds.
Preridium sporangia, Neckera leaves, vessel elements, stone
cells) are presented in absolute counts for the whole sample
weight. Muscle fibres are given in their area (mm?) for the
complete sample weight.
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clustering, performed using squared Euclidean distance
and Ward’s minimum variance method. The data set
used for analysis is the complete pollen concentration set
(not shown in this study) of the ingesta samples, e.g. all
pollen and spore types standardised on a weight of 0.1 g.

In these modern pollen reference data occur also pollen
of neophytic tree species (e.g. Aesculus, Castanea sativa,
Cedrus, Juglans regia, Olea and Platanus), which migrated
into the investigation area after the lifetime of the Iceman.
Thus, they are eliminated from the modern reference data
set. Additionally, the Triticum-type and Pteridium aquili-
num from the ingesta spectra are excluded because they
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Fig. 3. The content of pollen and macrofossil remains in the ingesta samples from the Iceman’s intestines shown in a combined relative and absolute
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indicate three different meals collected.

were probably intentionally ingested (Ocgel et al., 2005)
and mask the background pollen signal. Single occurring
grains in the spectra are also omitted. By this means only
frequently occurring pollen taxa both in the ingesta and the
modern surface samples constitute the data set for
numerical analyses.

The numerical analysis was performed with the CANO-
CO programme version 4.5 (Ter Braak and Smilauer, 2002)
with standard settings. The Iceman’s ingesta samples were
used passively in the principal component analysis (PCA)
ordination of modern surface assemblages. Detrended
correspondence analysis (DCA) with down weighting of
rare taxa was used with the percentage values of the ingesta

re considered. The basic pollen sum is established by all arbore:

pores, charcoal p: and
are shown in absolute numbers
a, grey
I macro-

or in case of cer

se of non-pollen microfossils o percen

and modern surface samples to measure the length of the
gradient in standard deviations (SD) units (Ter Braak and
Prentice, 1988). This resulted in a gradient length of 2.628
and PCA was selected. Because PCA relates to a linear
response model and assumes that species decrease or
increase along the axis identified, and some of our data
may have violated this umption, we also conducted a
correspondence analysis (CA) and a DCA, which are
related to an unimodal response model, where species
occur in a limited range of values of each of the latent
variables (Ter Braak, 1987). The results of the CA and
DCA (both not shown) are qualitatively identical to those
of the PCA.

3. Results

The pollen content of the food residue in the gut tract is
complex and may have derived from different sources.
There are several ways in which pollen can come to be
incorporated into the intestinal residue: diet, drinking
water, breathing and swallowing bronchial mucus, etc.
Furthermore it has to be considered whether pollen is
incorporated intentionally by consuming plants (so-called
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Figure 32. Plan Building 52




