Disarticulated and Scattered remains, Through the lens of Predation and Scavenging:
What factors lead to these specific Taphonomic histories?

	In this essay I shall be looking at Disarticulated and Scattered remains of fauna, including both Humans and other animals, in terms of predations and scavenging environments. For this I will be looking at what causes disarticulation and scattered remains and what this can tell us about the remains. I will also be assessing how specific these Taphonomic histories are to these types of remains, and how useful they are to archaeology. First, we must define what some of these terms actually mean. Disarticulation is “the act of separating bones at the joints” (Oxford Dictionaries, 2018). Scattered, in terms of archaeological remains, is defined as “Occurring or found at intervals or various locations rather than all together.” (Oxford Dictionaries, 2018). Together when we use these terms to describe remains we are discussing how far apart separate sections on animal bones are from their respective parts, losing their anatomical integrity (Lyman, 1994, p. 160). However, when discussing disarticulation, it is hard to ignore another part of this process – skeletonization, which is “soft tissue removal” (Lyman, 1994, p. 137), which in itself is a crucial process to disarticulation and scattering of remains. This is useful to know, however the reasons for disarticulation are plentiful and thus we shall be looking at some of these possibilities, how they affect remains and what the Taphonomic history of these remains look like. Hence, we shall continue with some of the causes for disarticulation and scattering.
	When talking about disarticulation and scattering of remains, it is clear that we are referring to the ways in which skeletons lose their anatomical integrity through different means (Lyman, 1994). One such means is a process of skeletonization – removal of tissue, whether that be through scavenging and predation, microorganisms or decay. Though it seems as if this could be a topic in and of itself, which clearly it could, it is a key area in the whole process and field of study that is disarticulation. Predation and scavenging can create very unique patterns on remains, and each of these patterns are unique to specific species of predators or scavengers and thus using these patterns we can create some sort of life cycle for these remains. There are a few archaeological cases we can look at when discussing this, for example Duisans in France (Colard, Delannoy, Naji, Rottier, & Blondiaux, 2014). In this excavation they used evidence of disarticulation from wild dogs to analyse the site (figure 1). In order to analyse this burial pit properly, the excavators first needed to analyse the indentations, striations and other marking on the remains to identify cause of death and cause of disarticulation “the disarticulation and dispersal of anatomical parts are crucial elements that need to be precisely described and accounted for in archaeological or forensic contexts” (Haglund, 1997). Through this we can see how these specific patterns from predation and scavenging in the process of disarticulating remains can be very useful to archaeological research. However, we must be careful, as not all predation or scavenging animals can cause disarticulation, for example crocodiles (Baquedano, Dominguez-Rodrigo, & Musiba, 2012). When tested 75% of the bones had distinctive marking of crocodile bite marks, bisected pits, however it was noted that only in one instance from experimental studies id the crocodiles disarticulate bones (Baquedano, Dominguez-Rodrigo, & Musiba, 2012, p. 1733). So, what can this information tell us about disarticulation? If at a site we see the familiar bisected pits from crocodile predation, yet all of the bones are disarticulated we must conclude that disarticulation came from some other source. This line of thinking can be applied to other examples where predators and scavengers do not cause disarticulations, yet we find disarticulated remains. 


	


[image: ]Figure 1: Showing patterns on human remains from Colard, Delannoy, Naji, Rottier, & Blondiaux( 2014).
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Figure 2: Results of the Sus scrofa study, from Cameron & Oxenham (2012)), ((a) and (b) unfenced remains, Specimens UC1 and UC2 respectively, (c) and (d) fenced remains, Specimens C1 and C2 repectively)


Understanding how disarticulation occurs is very important to understanding archaeological remains. If one cannot understand how the scattering and disarticulation occurs, one cannot understand and analyse a site properly. In truth there an abundance of ways in which disarticulation can occur including those I have already mentioned. However, there are factors that in fact limit to what degree disarticulation and scattering occurs. In a study conducted by Cameron and Oxenham (2012) the study shows how some limiting factors can affect the way in which remains disarticulate. In the study of four carcasses of Sus scrofa (wild boar) where placed into one of two areas: area 1, which was fenced off for the initial 14 days of the study, and area 2, which was left open for the entire duration, the study was conducted for 63 days (Cameron & Oxenham, 2012). The results are shown in figure 2. What they found was very interesting, in all cases invertebrates colonised the carcasses but only for the initial 14 days, by day 43 (b) was fully disarticulated (100%), where as in comparison (a) was only 73% disarticulated, (c) was 60% disarticulated and (d) was only 55% disarticulated. This give us a vital insight into how remains become disarticulated. Similarly, (b) was 90% scattered, (a) was 80%, (c) was only 25% and (d) was 22%. What this shows us is that if there is obstruction to scavengers, or other processes involved in the process of disarticulation and scattering, the levels of disarticulation and scatterings are vastly decreased, in this study we see a difference of 68% in scattering range and a difference of 45% in disarticulated remains. Studies like the one conducted by Cameron and Oxenham are vital to understanding the process of disarticulation and scattering. Knowing how natural or artificial impediments such as gullies, caves or fences effect to what degree the remains are disarticulated and scattered can change how we analyse the remains and changes our perceptions on how certain Taphonomic histories occur. These studies are also important for other reasons, beyond the aforementioned limiting factors. They are used to show how remains of animals deteriorate over time and discovering which parts of a carcass disarticulate first. These are known as Disarticulation sequences. These are presented in the study in Figure 3, with 0 being the joint to first disarticulate and 11 being the joints last to disarticulate. From this study we can see that the initial bones to disarticulate vary between the two variables, in the fenced environment the initial disarticulation occurs in the forelimbs, whereas some of the last are the hind quarters or spinal cords (Cameron & Oxenham, 2012). Interestingly this is vastly different on the carcasses that had no barrier, with bones such as the ribs or spinal cord being the first to disarticulate. This data set if very useful when approaching the archaeological record, as knows which remains disarticulated first depending on their environment can give you insight into the scatter patterns, for example if you are un an unsheltered environment and you can see no visible signs of scavenging, the disarticulation and scatter could give you an indication into the extent of scavenging. However, there are limitations with studies such as this, this study was conducted to fill a void in the wider academic field. This study was conducted to see to disarticulation sequence of faunal remains in temperate southeastern Australia (Cameron & Oxenham, 2012) and this the conclusions made in this study can really be compared to similar climates with similar predation and scavenging habits of the local fauna. You cannot reasonably compare the results of this study to an area such as spring in mid/west Wales. So, there are limitations onto these studies, but there are many studies conducted in many areas of the world as to give a greater understanding of these events to the wider academic community (Haglund et al, 1989, Reed, 2001, Willey and Snyder, 1989, Toots, 1965 in Cameron & Oxenham 2012, Hill, 1979).




[image: ]Figure 3: Ranking of Disarticulation sequence, taken from Cameron and Oxenham (2012)







	When looking at predated and scavenged remains, it could be suggested that the way in which these effects occur could be unique in and of themselves. This is due to the fact that like actual animal bones themselves, teeth marks of different species of animal leave distinct indentations and striations onto the bone surface (Baquedano, Dominguez-Rodrigo, & Musiba, 2012 and Schmid, 1972). This can be seen across the animal kingdom. Each animal leave distincive marks which, if you have the right knowledge and reference collections, can be idenitied. Also the way in which bones break are distinctive of certain types of activites (Lyman, 1994), which can also give you hints as to how remains became disarticulated due to this predation and scavenging activity. For example, if a wild dog bites down on one end of a bone to rip it apart from a joint it can leave distinctive striations and indentations specific to wild dogs. This can be incredibly useful when ascribing a Taphonomic history to faunal remains. However, we must always keep an unbiased and objective opinion. Can we truly say that only one animal could have caused these ‘distinctive’ patterns? Could it be that many different animals with similar muzzle and teeth shapes create very similar striations and indentations? Why yes, yes, it is. Some striations and indentations if so weathered could be seen as tooth marks or butchery marks (remembering that humans can also be considered predators) (Lyman, 1994). Thus, it could also be said that the Taphonomic history of disarticulation and scattering of remains is not very unique in predator and scavenger environments. However, I feel this is untrue, as tooth marks and butchery marks are still specific, unclear but specific (Schmid, 1972). This specification of marks in comparison to predation and scavenging activity in terms of disarticulation and scattering could be said to be of unique Taphonomic history.
	In conclusion disarticulation and scattering of remains via processes of predation and scavenging is a very complex topic with many factors involved. We must be certain of the causes of disarticulation and scattering, as even though some predators cause disarticulation in their feeding habits some do not, though it can be said that almost al scavengers do cause disarticulation in faunal remains. Also, there is much to be said of out knowledge on disarticulation and scattering of remains. Studies such as Cameron & Oxenham (2012) have much to teach and show us about how these processes occur, however these can only be specific to these types of enviroments and cannot be transferred to an environment completely alien to the one in which the study was conducted. Finally I believe that it is fair to say that the taphonomic histories of disarticulated and scattered remains are unique within the context of predators and scavengers. Even though these can sometime be unclear as to the cause, they are in and of themsleves unique. 
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Table 3. Ranks of joint disarticulation.
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