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Both sites discussed in this paper feature skeletal remains of American mastodons preserved in late-glacial lake sediments and recovered in association with material ultimately interpreted as intestinal contents. However, in neither case was the intestinal nature of this material self-evident from the moment of its discovery. In addition, each site presented different circumstances of association between intestinal contents and bones. These details are not immediately relevant to the palaeoecological findings in the main section of our paper, but they are relevant to understanding the broader taphonomic history of these sites.

Burning Tree mastodon

The skeleton of this animal was recovered largely under the supervision of archaeologists, but because they understood their task as simply the salvage of a specimen of potential paleontological significance, they did not document it carefully in situ. However, there were enough photographs of the site to reconstruct a partial site map (fig. 3:4 in Fisher et al., 1994). This map is consistent with the recollections of those who had worked at the site, according to which skeletal elements occurred in three discrete clusters, each composed of one or more articulated carcass units and additional disarticulated bones. None of the three clusters represented a single intact carcass unit; rather, each cluster represented several anatomically disparate units. The bones were studied in some detail and were individually identified (Fisher et al., 1991, 1994) but had to be returned to the landowner on short notice, before the specimen was transferred to the Kanagawa Prefectural Museum of Natural History, Yokahama, Japan.

The cylindrical mass of material identified eventually as intestinal contents was located within the southernmost cluster of bones found at this site (shown at the bottom of fig. 3:4 in Fisher et al., 1994).  This cluster included two articulated series of thoracic vertebrae and several ribs. The intestinal material was discovered and collected as nothing more than a curiously anomalous body of peat-like material that differed in its properties from all surrounding sediment. Even when the possibility of an intestinal origin for this material was first suggested and tested in an early round of microbiological analyses (Lepper et al., 1991), the most parsimonious interpretation of the association seemed to be that a section of intestine had simply retained its attachment by fascia (now disintegrated, along with the intestinal wall itself) to a portion of the abdominal wall represented by nearby ribs and vertebrae. However, as identification of skeletal elements progressed, the degree of disarticulation of this skeleton became clearer, and a remnant attachment between a length of intestine and associated vertebrae became less plausible. 

Soon thereafter, experiments with underwater storage of carcass parts (from a large horse) tested an alternative explanation for the association between a length of intestine and carcass parts (Fisher, 1995). A length of intestine longer than local water depth, tied off at each end, behaves as a self-anchoring, auto-inflating, “marker-buoy”. Gases produced during fermentation of intestinal contents accumulate near one end, lifting that end to the surface, while residual contents accumulate near the other end, retaining the marker in place. Interpreted according to this scenario, the Burning Tree intestinal contents may have played a role in subaqueous storage of carcass parts, as part of a measure taken to facilitate subsequent recovery of the stored resource. See https://www.youtube.com/watch?v=KA6Mkz7dBBo for a presentation by B.T. Lepper on the Burning Tree mastodon.
Heisler mastodon

This specimen was excavated over a period of multiple years and is accessioned in the University of Michigan Museum of Paleontology (UM 61888). Its bones, like those of the Burning Tree mastodon, occurred in a number of discrete clusters. One such cluster consisted of separate, articulated multi-bone units, whereas other clusters included only disarticulated remains, but even in the latter cases, identifications of individual bones imply that clusters consisted originally of sets of articulated multi-bone units. The material that we now consider to be of intestinal origin occurred as part of the features described as “clastic anchors” in earlier literature (Fisher, 1989, 1995, 1996; Rhodes et al., 1998) and in the main section of our paper. Within these features, the intestinal material is the peripheral zone of plant debris surrounding masses of clastic material. Each such feature was located within or near a bone cluster. 
At first there was no clear indication of the nature or origin of “clastic anchors.” Their most prominent component was the central mass of clastic material, but the distinctness of this from surrounding sediment of the lacustrine environment and its roughly spheroidal geometry set it apart from any accumulation of sediment we had encountered before, nor did it seem to correspond to any part of a mastodon. Attention therefore focused on the plant debris demarcating the periphery of this mass. Our colleague R.O. Kapp (Alma College, Michigan) agreed to process a sample of this for pollen to see whether it might resemble, or differ from, the peaty marl that surrounded it (analyzed previously by Bearss and Kapp, 1987). Kapp’s report that Picea pollen, though abundant in the surrounding sediment, was absent in the plant debris surrounding clastic material seemed compatible with the tusk-based season of death analysis (autumn; Fisher, 1987), spawning the idea that the clastic masses had been packed inside sections of intestine, and that the peripheral zone of plant debris represented residual intestinal contents. Unfortunately, Kapp died prematurely (1990) and was not able to publish this work. In another effort to characterize this material, R.I. Ford (University of Michigan) was invited to study a significant fraction of the remaining material. He verbally reported finding abundant debris of female conifer cones, which he interpreted as late autumn forage derived from selective feeding on a less-than-optimal "lean season" resource, when food of greater nutritive value was scarce (Fisher, 1996). However, Ford retired (2007) and moved out of state before publishing this work.

The clastic anchors at the Heisler site are interpreted as each having been made from a length of mastodon large intestine from which some, but not all, of the contents had been removed, and to which sediment extrinsic to the pond setting has been added (Fisher, 1989, 1995). The hypothesized purpose of these features at the Heisler site was to tether submerged carcass parts to a point on the pond bottom so that when floatation of a meat mass occurred (due to accumulation of carbon dioxide produced by fermentation driven by lactic-acid-producing bacteria), the attached meat mass would be prevented from drifting ashore, where it would have been easily consumed by mammalian or avian scavengers (Fisher, 1996, 2009; Rhodes et al., 1998). Clastic anchors were thus part of a human strategy for storing carcass parts by submersion in shallow ponds to promote preservation and extended access to the meat (Fisher, 1987, 1995). At the Heisler site, this strategy also included two vertically embedded spruce “marking posts”, one made from an inverted trunk and the other from an inverted lateral branch. When these were originally emplaced, they each probably extended above the air/water interface (i.e., the surface of the pond), but when they were encountered in the excavation, they had decomposed above the level of the main bone horizon, which would have been the pond bottom at the time of emplacement. These marker posts, visible from the pond margin, would have made it easier for humans returning to the site to relocate the submerged carcass units (Fisher, 1996).
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