Pollen Analysis
Table 1: Showing the percentage of pollen grains at Whitland Bypass












Part 1
In this diagram we can see that of all the pollen present, Betula occur with 27 individual grains, with Lonicera and Salix being the most under represented with only 1 grain each. These pollen samples where taking from 85 cm below the surface, a slity and peaty clay zone in the Whitland bypass excavation (Caseldine, 2018). From this diagram we can clearly see that in this area at the time there where obviously more tree life than shrubbery and herbaceous vegetation, with tree pollen making up 70% of the total pollen present in the sample (Table 1). An issue however with this sample is that we only sampled 100 grains of pollen, if we wanted to be more conclusive in our results we would identify more pollen grains, perhaps up to 400 grains as to create a more balanced idea of what plant life existed at this time (O'Connor & Evans, 2005). If we are to look at this, we can see that the vegetation at the time of the sample take is clearly more likely to be a heavily wooden environment rather than one in which is more shrubby and herbaceous. The means that in forensic science it is more unlikely that this data could be useful, as these pollen grains are fairly common in this area of Britain and thus probably cannot be as useful to forensic investigation. For example, it is often that ‘Unusual’ or ‘exotic’ pollen that actually can lead to progress in forensic cases “‘unusual pollen and other plant material’ on the clothing Christopher was wearing when he was killed to link him to Read’s garden.” (Brooke, 2012), this example from 2012 shows us that it is unusual pollen which often helps us in forensics, and that the fairly common pollen samples from the Whitland bypass may not be as helpful to forensic investigation as we may have hoped for.


















Figure 1: Whiltland Bypass 2, Marking Zones 1 - 4
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Part 2
In this section I shall be analysing the pollen diagram of the Whitland Bypass excavation (Figure 1), here as Whitland Bypass 2. I have split the diagram into 3 zones based on changes that occur in these zones, labelled WB2 Z1, WB2 Z2 and WB2 Z3 (Figure 1) respectively with WB2 Z1 being the oldest zone and WB2 Z3 being the youngest/most recent zone, though this zone does cover the largest time frame.  I will analyse the main changes which occur in these zones, then discussing the possible reasons for these changes in the pollen record finally ending with a discussion on the time period in which this pollen diagram takes place.
To begin I shall look at the first and earliest zone, WB2 Z1, which I have put at 130cm to 95cm deep. In this initial zone we can see the main vegetative communities are Quercus, Alnus, Corylus and Cyperaceae– 2 trees, 1 shrub and 1 graminoid. Through this we can this at this time there is a higher population of tree cover than other forms of vegetation. Over the course of WB2 Z1, we can see that Corylus is the most populous vegetation, with Quercus and Alnus starting with larger populations and then decreasing up to the height of the Corylus, at 95cm deep. At this point we move to the second zone WB2 Z2 at 89cm to 60 cm deep, with has the same main vegetation as WB2 Z1. However, at this point we see further decline of tree species in the area and uptake of graminoid species such as increased Cyperaceae. We can see in this second zone a decrease in the amount of Corylus from its peak at 95cm deep, though the levels of the other two species stay relatively the same, even with Anlus taking an increase in amount at the end of the second zone, 60cm. Finally, in the last zone WB2 Z3, 60cm deep to 5cm deep, we see a further drop of tree species with a massive increase in graminoid species such as Cyperacea and Poaceae (Gramineae). This could indicate some sort of farming activity taking place in the area, the removal of tree vegetation to make way for more arable farming land (Renfrew & Bahn, 2016).
There could be many changes for the changes which occur within these zones, both including human activity and environmental changes (Walker, et al., 2001). In WB2 Z1 we can see that herbaceous plant remains lower, whereas shrubs increases, and trees slightly decrease and then stay mostly level. If we consider human interaction it could be likely in this period however I feel in this zone it is more likely these changes are due to environmental changes in the area rather than human interaction, as will explain further on. Likewise, in WB2 Z2 I would suggest that the changes to the vegetation have occurred more due to environmental changes in the area than human activity, however due to the time period that this zone sits in (discussed in the next paragraph) it is also likely that these changes could be sue to human activity. It is when we get to WB2 Z3 that I believe that these changes in vegetation occur due to human interaction and activity. This is due to the very rapid and increased population growth of Poaceae – grasses, such a wheat. This rapid increase in population of grasses and decrease in population of trees and shrubbery I believe can only be linked to one interaction, that of humans on the environment. This is even more likely when we consider that this pollen zone occurs during the late iron age and into the roman conquest of Britain (Renfrew & Bahn, 2016).
[bookmark: _GoBack]When looking at when these changes in the zones take place is crucial to correctly analysing the pollen diagrams, as knows when they took place can not only give you clues towards the changes in the environment which have occurred but also social and behavioural changes in humans which could have created significant vegetation change, such as farming. Luckily when examining the Whitland Bypass 2 pollen diagram we see that at 3 points there are already calibrated dates; 5cm deep is calibrated at 1970±70 BP, 72cm deep is calibrated at 2570±70 BP and at 108cm deep it is calibrated at 4080±70 BP, which when converted to BCE give us dates of 20±70BCE, 620±70 BCE and 2130±70 BCE respectively (as we know 0BP is set at 1950 (Bowman, 1990) these are fairly easy to calculate). This is fortunate for analysis as they are three separate areas and dates which each fall into separate pollen zones on the diagram. So, what can these dates tell us? And what kind of time frame can be inferred for each zone. Looking at these calibrated dates we can say a few things about the time periods these pollen zones inhabit. Looking at WB2 Z3, looking at both the pollen data and the calibrated date that is included in the data I would suggest that this takes place in the late Neolithic, into the bronze age. This is because the calibrated date sits comfortably into the early bronze age and there is a clear dominance of trees and shrubbery in the area which would have been difficult to clear in early agricultural communities. Thus, I suggest that WB2 Z2 lies from the late bronze age into the iron age in Britain. This is due to shrubbery and tree populations decreasing, and that the calibrated date in this zone sits comfortably within the iron age in Britain. Finally, WB2 Z3 sits from the Iron age to the Roman inhabitation of Britain. The calibrated date comes to the conquest of Britain, and this excavation was dug under a roman road concluding our upper limits of our zoning.
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Figure 2: Pollen grains from Whitland Bypass
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