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Paleo-environmental archaeology allows us to explore human behaviour in the landscapes of the past. However, the history of human existence spans over an immensely long period of time which can cause complications in accurately dating the record of the material evidence that is left behind. This essay will examine the multi-disciplinary nature of the field, the different skills and techniques used in paleo-environmental archaeology and the reasons for their use. These will be examined with reference to two specific examples of urban archaeology, and how these skills might be used. 
The archaeology of the modern human, and its history, can arguably be traced back as far as 40,000-50,000 years ago (Nitecki, Nitecki, 1994). As a result, one may be dealing with a multitude of artefacts, species, environments, behaviours, interactions, that understandably one would wish to analyse, and ideally, date. In this area alone, the huge expanse of time causes problems, as popular dating techniques, such as carbon dating, can only date back to a certain point before the carbon levels simply become to finite to read (Walker, 2005). As a result of these kinds of problems, paleo-environmental archaeologists have found themselves exploring a number of other dating options and techniques. This commitment to exploring many different skills and disciplines is a fundamental component of this field, driven by the need for a far wider skillset to analyse the massive variations in the history of human activity on earth, and a desire to produce a clearer picture of the past.
To explore the diversity needed in this field of study, the case studies chosen, have very different environmental surroundings, to highlight how different each paleo-environmental site might be. 
Pompeii is famous for its almost perfectly preserved status as a result of a massive volcanic eruption of Mount Vesuvius in 79 AD (Cooley, 2003). The huge site effected by the eruption, not only that of Pompeii, but Herculaneum and Oplontis, was discovered in the early 1700’s, when archaeology and its theoretical and practical methods where in its infancy. Paleo-environmental archaeology itself was unheard of, although it is probable that excavators will have discussed or theorised about the environmental nature of the area in some way. As a result, the handling of the site has been varied in its sensitivity to the archaeology, as first highlighted by Austrian Emperor Joseph II, who on visiting Pompeii in 1768, found that the ‘excavation’ he was witnessing was a “deception that had been perpetrated and that it was not of the highest order” (Lazer,2008), Joseph was not very impressed. Environmentally, from an Archaeological point of view, Pompeii is a rarity, not only from the unique environmental change that “preserved it in a time-capsule” (Cooley, Cooley, 2004) but also from the effect that environmental change had on the surrounding area and the people that lived there. Pompeii was, by all accounts a thriving city. As the eruption took place over several days, there are many reliable sources that not only date the eruption to 79 AD but describe the eruption in detail (Pliny the Younger), there has not been a need to use traditional dating methods. However, the use of Tephrochronology, Dendrochronology, radio-carbon dating, Argon dating, and a number of other methods can be used to acquire approximate dates for volcanic eruptions (Walker, 2005), as well as new technologies such as luminescence, used by geologists (Fattahi, M. 2003). The use and advances of these new and ever improving technologies allows gaps in the pre-historical record to be filled, not only environmentally but archaeologically in this case. Roman civilisation is well documented, and as such the existence and destruction of Pompeii and its surrounding areas is indisputably mentioned in the record. However, it is important to bare in mind that as with any advanced culture, written history must be taken with a pinch of salt, as personal and political motivation might play a part in how that period of history is reported, unlike the far more objective understanding we might get from dating or analysing an artefact. The easiest way to start this process is through viewing the stratigraphy for what you believe is that period. For any location in a near proximity to a volcano these layers can be large and varied as the University of Oxford discovered on one of its research digs to discover remains of the pre-history of Pompeii (Pic 1).
Pic 1
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Prehistoric stratigraphy at V 1,18, Pompeii: 38 - early Bronze Age structure, 37 - early Bronze Age as palaeosol, 36 - volcanic ash from the Campi Flegrei, 35 - early Bronze Age palaeosol.

Uniquely Pompeii is so impressively preserved that it has allowed humans of today to quite literally walk in the footsteps of their ancestors. However, the volcanic activity that preserved so much of Pompeii and Herculaneum also created preservation problems of its own. Somers has researched and discussed how archaeology in close proximity to active volcanoes is affected, highlighting the importance of considering what the effect of huge natural disasters such as these had on those still living in the area or nearby, how it might affect their way of life in the short and long term. Somers refers to the active and historical activity of Hawaii, which is where he conducted his research, believing that any area that has active volcanic geology is likely to suffer from other natural disasters, as a result of seismic activity bellow, which obviously creates a clear problem for Archaeologist and fragile archaeology world-wide (Somers.G.F, 1991) . At Pompeii it seems that ash deposits helped protect much of the evidence, but as the stratigraphy tells us that there hadn’t been an eruption quite that large in some time (see Pic 1), we have no way of knowing what earlier sites may have been there previously, and whether they were destroyed by previous eruptions. This is something Somers has discussed briefly in his examples of how lava flows have effected Hawai’i in recent years, showing clear evidence of thousands of archaeological sites being destroyed/sealed from us forever by lava flowing over them, he also highlights how this then changes the shorelines over the years which again effects how much archaeology is washed away by the sea. It is worth noting however that he does mention how the locals deal very well with regular disruptions from the volcanic activity, even building walkways over flows of lava, and how arable the soil is. It is probably then, that not long after the eruption of Vesuvius, the land around Pompeii’s remains may well have continued to be cultivated.  Kibblewhite, Toth, and Hermann discuss in detail in their article, how different soil types can affect the preservation of archaeological items (Pic 2 + 3).
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Small section of Soil Types and their composition (see full table in original article:        https://www.sciencedirect.com/science/article/pii/S0048969715004854#t0010)
                                 
As Pompeii is relatively arid and dry, it is a prime area for well-preserved archaeology. Pottery, bone, and organic material all survive well in arid conditions regardless of acidity according to the article (Kibblewhite, Toth, Hermann, 1/10/2015). Once again this just highlights how individual Pompeii is, if it were not subject to volcanic activity, the archaeological deposits there would potentially be very well preserved, because of that very environment. A result of this mass death, it left us with remains from a large population, giving an insight into the type of living population there would have been there at the time, something hard to find elsewhere as most bodies found are deceased put to rest and so do not reflect a current cultural population of that area. 
In analysing Pompeii in necessary detail, the Paleo-environmental archaeologist, would need to learn far more about the area than you might need simply excavating a site in a warm dry area. Understanding volcanic and tectonic activity is vital, as well as how these things effect the environment locally and globally, and how we can measure those effects in the present day. In this case, the environment is such an extreme, that a study in agriculture, volcanology, and geology would be advantageous when assessing archaeology in this area. As well as potentially looking at comparative anthropology to other cultures who may have lost historical evidence and changed behaviours several times to deal with this harsh give and take environment.

[image: C:\Users\1602168\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\LTIMNGRE\IMG_1937 (1).jpg]The difficulties that Kibblewhite, Toth, and Hermann discuss around the types of ground conditions, and their effect on Archaeology can also be used when discussing quite different archaeological environments. The Glastonbury Lake Village was discovered in March 1892, and subsequently excavated for 11 years (Coles, Minnitt, 1995). This case study is as opposite as it is likely to be from that of Pompeii. Coles and Minnitt give us a good indication of what the conditions at the site would have been like prior to occupation (see Pic 4).Pic 4

As Bulleid mentions in his book about his discoveries at the site, the homes of those who lived there where predominantly, or at least, some form of, pile dwellings. This site as a result of its alkaline peaty ground conditions has preserved much that in other areas would have been destroyed. It is clear that these dwellings were pile dwellings because much of the work done to keep them above water has been preserved by the bog itself. Here we seePic 5

[image: C:\Users\1602168\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\Q406G7FL\IMG_1940.jpg]several examples of how pillars, reeds or posts were piled or stood up in the bog to form foundations for the buildings (Bulleid, 1949). What is clearly shown in the more solid stratigraphy at the site is that the houses would continue to sink, while the occupants slowly built up the floors, with clay as it sank eventually creating  more stable surface (see Pic 5). The sediments that built up over this area preserved pollens and plant macrofossils in each layer allowing for later analysis. This helped excavators confirm what the area was like environmentally at the time of occupation. Giving them a different idea of what was thriving and what not at different periods of time.
In this area Paleo-environmental archaeologists have to consider many things not necessary at Pompeii. Initially, how to excavate in such a damp area, and the subsequent issues of dealing with peat preserved finds that need to be kept moist so as not to degenerate (in fact many of the timbers and piles found were left or put back in place for future digs and to protect the material). The stratigraphy is intentionally man made by the original occupants and so that has to be dealt with differently to naturally forming layers and of course the amount of botanical information available to analyse in the forms of pollens and macros mean another skill to hone for the Paleo-Anthropologist. 

In conclusion, it is abundantly clear just how varied and diverse the skillset of Paleo-environmental archaeologist needs to be. From one example to the next we see the list of desirable skills grow, the amount of collaboration needed with other experts in a variety of fields on each of these case studies is abundantly clear. 
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Appendix A. Soil properties descriptions for soil types
Soiltype. Typical  Soil properties
cimate
Reference Namein  Namein Drainage Wetness pH  Base  Chloride
group WRB 1998 WRB 2006 Status  satn
Acisol Femic Haplic  Wam  Far  Most  Acdic Low  Low
Acisol  Acisol temperate
moist
Gleyic Gleyic Wam  Far  Moist  Addic Low  Low
Acisol  Acisol temperate
moist
Haplic Haplic  Wam  Far  Most  Acdic Low  Low
Acisol  Acisol temperate
moist
Humic  Humic  Wam  Far Mot  Addc Low  Low
Acisol  Acisol temperate
moist
Pinthic  Pinthc  Wam  Far  Moist  Addc Low  Low
Acisol  Acisol temperate
moist
Alsol Pinthic  Pinthic  Wam  Far  Moist  Addic Low  Low Feedback () v
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these materials. Although < 10% of the total area of solls in the EU are highly preserving of
them, meaning that objects made of them are expected to survive in soil for at least 2000 y
(1033 y), soils in an additional 30% of the EU area are assessed as preserving of these.
materials for more than 102 y and potentially as much as 1033 y. The service that soil
provides by preserving buried objects and stratigraphic evidence is considerable and this
study illustrates its distribution at a continental scale.

Table 2. Percentages of the European Union area with soils assessed as having good, fair or poor
presenvation capacities for buried materials and stratigraphic evidence.

Preservation capacity Poor Fair Good
Bones 556 207 47
Wetals 62 315 03
Organics 593 24 82
Stratigraphic evidence 79 749 171
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