When examining the results from the Whitland Bypass 65cm slide it was apparent that there were certain species that were more prevalent than others and this can be clearly seen in the table of results below. The majority of the pollen species that were discovered can be found in the UK which is where the Whitland Bypass site is located. The Lycopodium spores that were discovered were introduced as a control sample and to bind the slide together. The use of this spore allows for the slide to appropriately analysed for the region that it may have originated from and the species that may be expected to be found based on the country of origin. These are useful for creating a pollen diagram of the area that this pollen variety may be located. 
Pollen can be highly significant in a forensic setting as these can directly link the suspect with the victim. The pollen in each area can be very specific and can aid in the investigation of where a crime was committed, whether the suspect was in that area and, in murder cases, if the body originated in that area or if it was moved. The reconstruction of the environment that can be achieved through pollen analysis has made it possible for crimes to be solved. This is due to it being a highly useful tool to narrow down the search area and to discover if there was any contamination in the sample and whether this links to a unique site. Pollen has been used to solve a number of cases as seen by the case of Christopher Laverack, through the advancement of forensic techniques “unusual pollen spores and other plant material specific to Read’s garden were found on Christopher’s clothing.” (Brooke, 2012). The use of pollen is not just significant in this case but also solved a case in New Zealand as “an herbicide had caused a mutation in the pollen, giving it more than one pore.” (NPR Staff, 2015). This is a highly important discipline that can solve entire cases by the examination of the pollen that can be located. 
The pollen that can be seen in the table below is not highly unique so may not be as useful if used in a forensic setting. The species are common to the UK and therefore are not specific to any particular area. However, as only 100 grains of pollen were counted and to create an accurate pollen diagram 300-400 pollen grains must be counted the species may have more of a discernible link to a specific location. Therefore, these pollen grains may be significant if a full pollen count had been used and the location may have been apparent.  

	Species Name
	Quantity Counted

	Betula
	8

	Quercus
	38

	Alnus
	21

	Corylus
	19

	Gramineae
	11

	Plantego Lanceolata
	3

	Lycopodium
	28

	Filicales
	1








Within the pollen diagram of Whitland Bypass 2 there are a number of changes that can be noted primarily within the categories of trees and shrubs, there is very little overall change in the heathers and herbs with certain species being the ones with notable change, therefore they are only briefly touched upon in the descriptions of the pollen zones. The zones that have been added have related to the radiocarbon dates with a singular date within each zone. This may make it easier to give an idea of the period which these zones fall within. 
WB2 Z3 (Zone 3) has an overall decrease within the trees, except Betula which increases from almost indiscernible levels. The shrubs have a pattern of increase during this zone with Salix becoming discernible and Corylus increasing to the highest level it reaches on the pollen diagram. The herbs slightly increase in this zone, but with decreases visible as well during this section with an overall slight increase within the herbs. The heathers within this zone increase but there are low levels of heathers visible in this zone. WB2 Z2 (Zone 2) by contrast has an increase in the trees with a noticeable difference in Betula which does decrease. The shrubs Corylus and Salix can both be seen to decrease in Zone 2 in contrast to the trees and the herbs. Corylus does decrease but not to the same extent as Salix which becomes almost indiscernible. The herbs within this section have an overall increase to there being a number of Poaceae and Cyperaceae but not as many as can be seen in WB2 Z1 (Zone 1). Within this zone the heathers tend to decrease too with there being peaks and troughs throughout but in an overall decrease pattern. In Zone 1 there is an overall decrease within the trees with the most notable changes being seen within the Quercus and Alnus. There is also a decrease in the shrubs particularly Corylus which has decreases during this period. The herbs are not always that noticeable but the herbs Poaceae and Cyperaceae have a trend which increases but, has a couple of troughs within the increasing trend. The heathers in this diagram have an overall pattern decrease within Zone 1 there are slight increases within this period as well but, the heathers decrease by a small amount during this period at the Whitland Bypass 2 site. The only notable difference within the heathers is that Pteridium increases within this zone as opposed to the decrease of the rest of the heathers.
These changes that occurred could have happened for many reasons as pollen can be used to determine a number of things that may have happened to a site or how a site could be used. Pollen can be used to determine the reasons that changes occur as it can be different throughout the time periods which are reflected in the stratigraphy. Therefore, “if these layers are separately sampled it is consequently possible to look at changes in the pollen rain, and therefore vegetation, over time.” (Wilkinson and Stevens, 2003). This is clearly reflected in the pollen diagram as the changes of the species of which many grains of pollen were counted can be seen to increase and decrease and to have peaks and troughs which may symbolise a change in environment. There is also the possibility with a decrease in the trees that there may have been agricultural work leading to some deforestation, dependent on the time period. There are also changes in environments that may cause there to be changes in the plant life as different plants prefer different soils and temperatures to others. The type of site that these pollen grains were found on also has to be taken into consideration. The background information provided on the site (Figure 2) states that these samples were taken from beneath a Roman Road and that provides an insight into the fact that the site would have been occupied or used regularly. This background knowledge allows for the possibility of deforestation to be realistic as the plants would have had to be removed for the construction of the road in the first place. The site being used may also indicate that this may have had an impact on the plants that were in that area and environment. 
The time period that may be covered by the diagram is prior to the urbanisation of Wales by the Romans as that will have been around the time of the Roman Road being built. There are three radiocarbon dates provided on the pollen diagram. These have been split into the three separate zones which may give an indication of the periods in which the changes may fall. WB2 Z1 is calibrated to the Roman period prior to the Roman Road to the Late Iron Age. WB2 Z2 is calibrated to the Iron Age to Bronze Age. WB2 Z3 is calibrated to Early Bronze Age to Neolithic. The pollen that has been located in the area combined with the radiocarbon dates provided is useful to provide the overall date for the site. This is due to the fact that “if tree-ring or radiocarbon dates are available for all or part of the sequence, we can work out an absolute chronology for the region.” (Renfrew and Bahn, 2016). This chronological pattern can help to reconstruct the environment of the site in the past as this site was inhabited and used from the Neolithic to the Roman Period and this allows for many changes within the use of the site. The introduction of agriculture and the development of more permanent housing being some of the changes that may have caused the pollen diagram to have changed over the period of time the sample was taken. There is also the fact that the environment and thus the plant life that exists changes over time.  






















Figure 1 
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Figure 2
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Figure 2 (Continued)
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Figure 3 
[image: ]


[bookmark: _GoBack]Bibliography
Brooke, C., 2012. Child killer is trapped by pollen spores from his own garden 28 years after murder of boy, nine. [article] Available at: < http://www.dailymail.co.uk/news/article-2182090/Uncle-named-1984-child-killer-Christopher-Laverack-murderer-Melvyn-Read-trapped-pollen-spores.html> [Accessed 10 May 2018].
NPR Staff., 2015. Solving Crimes With Pollen, One Grain Of Evidence At A Time. [article] Available at: < https://www.npr.org/2015/04/25/402031990/solving-crimes-with-pollen-one-grain-of-evidence-at-a-time> [Accessed 10 May 2018]. 
Renfrew, C., Bahn, P., 2016. Archaeology: Theories, Methods and Practice. Thames and Hudson. London.

Wilkinson, K., Stevens, C., 2003. Environmental Archaeology: Approaches, Techniques & Applications. Tempus Publishing Ltd. Gloucestershire. 

image1.jpg
Whitand Bypass 2
g

o
% s Lol

2ottt L7 m

g

v

s t Lo

M |

Herbs




image2.jpg
Bio-Archaeology and Forensics: Whitland Bypass Pollen Site

The site was investigated during the construction of a bypass around the village of Whitland in west
Wales because of the presence of a Roman road. The section of road excavated was part of a Roman
road which has been traced for 44 kms from Carmarthen to Wiston in Pembrokeshire. The road was
about 4.5m wide with ditches on There was also a timber-lined drain. The road
consisted of shale chips surfaced with waterworn cobbles and was supported on foundations of
quarried stone resting on a corduroy of brushwood and branches of alder (Alnus), oak (Quercus) and
hazel (Corylus). These were collected during clearance of the route and laid down in response to an
area of boggy ground. The pollen column is from a peat section taken from beneath the road
‘enabling the reconstruction of the environmental history of the site and surrounding area up until
the time of road construction

The stratigraphy of the pollen column is as follows:
0-4 cm Large stone.

4-6 cm Fibrous dark brown peat. Monocotyledonous remains and wood present. Hypericum,
Potentilla and Juncus seeds. Sphagnum moss abundant at 5 cm.

67 cm Band of grey clay.
7-13 cm Greyish brown clayey peat becoming peatier with depth.

13-24 cm Fibrous orange — brown peat with monocotyledonous remains. Sphagnum moss and
occasional bark, twigs and leaf fragments present. Carex, Ranunculus, Potamogeton, Lycopus
europaeus, Hydrocotyle vulgaris, Betula, Potentilla and Juncus seeds.

24-35 cm Dark brown very fibrous peat with wood and monocotyledonous remains. Carex, Viol,
Hydrocotyle vulgaris, Potamogeton, Lemna, Juncus, Ranunculus, Alnus, Betula, Lycopus europaeus
and Poaceae seeds. Charcoal.

35-40 cm Orange-brown more compact peat. Fragment of wood ¢. 37 cm.

40-72 cm Dark brown very fibrous peat with monocotyledonous and wood remains. Slight clayey
band 54.5-56.5 cm. Carex, Callitriche, Lemna, Bidens cernua, Cirsium, Oxalis acetosella, Lychnis flos-
cucull, Sagina type, Viola, Rubus, Alnus, Betula and Juncus seeds. Betula and Alnus cone-scales, buds
and bud scales. Moss present. Charcoal

72-78 cm Brown peaty clay, still quite fibrous.

80-100 cm Greyish brown very silty peaty clay. Very fibrous with monocotyledonous remains. Wood,
bark and leaf fragments. Stone present c. 88 cm. Betula, Alnus, Carex, Ranunculus, Viola, Cerastium
and Juncus seeds. Betula female cone-scales. Charcoal.

100-110 cm Dark brown slightly clayey woody peat. Still quite fibrous. Clay band at 105 cm. Quartz
present at 106 cm. Carex, Stellaria, Betula and Juncus seeds.

110-130 cm. Light grey clay with small angular stones. Plant remains present including wood, bark
and leaf fragments. Bud scales frequent. Carex, Ranunculus, Oxalls acetosella, Betula and Juncus
seeds.
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Radiocarbon dates

Depth Laboratory | Date | Calibrated
Code. Date BC/AD
4-6cm Beta-98685 | 197070 | 165 BC- AD 215

70-72cm__| Beta-98686 | 2570470 | 895430 BC
108-110 cm | Beta-98687 | 4080£70 | 2875-2475 BC
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