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Ammonites are abundant at cold-methane seep deposits in the Upper Cretaceous Pierre Shale in 
North America. We have examined deposits in Colorado, Nebraska, Wyoming, South Dakota, and 
Montana ranging from the middle Campanian to lower Maastrichtian (Baculites scotti to Baculites 
baculus Zones). Examination of the carbon isotopic composition of well-preserved ammonites 
from several sites reveals values of 13C that are lighter than those in age-equivalent non-seep sites 
(-13.71‰ to 0.68‰ versus -1.75‰ to 3.42‰, respectively). Such light values are consistent with in-
corporation of isotopically light carbon derived from methane oxidation, implying that the ammo-
nites lived near the vent fluids and methane-oxidizing bacteria. In addition, many of the ammonites 
exhibit injuries probably inflicted by fish, sharks, cephalopods, or mosasaurs, suggesting that the 
ammonites formed an integral part of an interwoven community. However, the ammonites were 
not restricted to the seeps but also occurred elsewhere in the Western Interior Seaway. But because 
the seeps represented semi-permanent self -sustaining habitats, these sites may have furnished a 
steady supply of ammonite hatchlings that populated other parts of the Seaway, thus acting as a 
hedge against extinction.


