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Bluefish Caves References 

•  Early Inves�ga�ons (1970s-2000s) 

[1] Beebe, B. F. (1983). Evidence of carnivore ac*vity in the Late Pleistocene/Early Holocene 
archaeological site (Bluefish Cave I), Yukon Territory, Canada. In G. M. LeMoine & A. S. MacEachern (Eds.), 
Carnivores, Human Scavengers and Predators: A Ques�on of Bone Technology (p. 1-14). Proceedings of 
the Fi9eenth Annual Conference, the Archaeological Associa*on of the University of Calgary. 

[2] Burke, A., & Cinq-Mars, J. (1996). Dental characteris*cs of Late Pleistocene Equus lambei from the 
Bluefish Caves, Yukon Territory, and their comparison with Eurasian horses. Géographie Physique et 

Quaternaire, 50(1), 81-93.  

[3] Burke, A., & Cinq-Mars, J. (1997). Late Pleistocene equids in Eastern Beringia: dental characteris*cs 
and mortality profiles of Equus lambei from the Bluefish Caves, Yukon Territory, Canada. 
Anthropozoologica, (25-26), 217-224.  

[4] Burke, A., & Cinq-Mars, J. (1998). Paleoethological reconstruc*on and taphonomy of Equus lambei 
from the Bluefish Caves, Yukon Territory, Canada. Arc�c, 51(2), 105-115.  

[5] Cinq-Mars, J. (1979). Bluefish Cave I: a late Pleistocene eastern Beringian cave deposit in the northern 
Yukon. Canadian journal of archaeology, 3, 1-32.  

[6] Cinq-Mars, J. (1990). La place des groCes du Poisson-Bleu dans la préhistoire béringienne. Revista de 

Arqueología Americana, 1, 9-32.  

[7] Cinq-Mars, J. (2001). On the significance of modified mammoth bones from eastern Beringia. In G. 
CavarreCa, P. Gioia, M. Mussi & M. R. Palombo (Eds.), The World of Elephants. Proceedings of the First 
Interna*onal Congress, Rome. 

[8] Cinq-Mars, J., & Morlan, R. E. (1999). Bluefish Caves and Old Crow Basin: a new rapport. In R. 
Bonnichsen & K. L. Turnmire (Eds.), Ice Age Peoples of North America. Environments, Origins, and 

Adapta�ons of the First Americans (pp. 200-212). Center for the Study of the First Americans: Oregon 
State University Press. 

[9] Harington, C. R., & Cinq-Mars, J. (2008). Bluefish Caves - Fauna and context. Beringian Research Notes, 
19.  

[10] McCuaig-Balkwill, D., & Cinq-Mars, J. (1998). Migratory birds from Bluefish Caves, eastern Beringia. 
Paper presented at the 8th Interna*onal Congress of the Interna*onal Council for Archaeozoology. Final 
Program and Abstracts, August 23-29, Victoria, B.C.  



Bluefish Caves References and Research Methods – Lauriane Bourgeon, 2026 
 

Page 2 of 8 
 

[11] Morlan, R. E. (1983). Counts and es*mates of taxonomic abundance in faunal remains: micro*ne 
rodents from Bluefish Cave I. Canadian journal of archaeology, 7(1), 61-76.  

[12] Morlan, R. E. (1989). Paleoecological implica*ons of Late Pleistocene and Holocene micro*ne 
rodents from the Bluefish Caves, northern Yukon Territory. Canadian Journal of Earth Sciences, 26(1), 
149-156.  

[13] Morlan, R. E. (2003). Current perspec*ves on the Pleistocene archaeology of eastern Beringia. 
Quaternary Research, 60(1), 123-132.  

[14] Morlan, R. E., & Cinq-Mars, J. (1982). Ancient Beringians: human occupa*on in the Late Pleistocene 
of Alaska and the Yukon Territory. In D. M. Hopkins, J. V. MaChews, C. E. Schweger, & S. B. Young (Eds.), 
Paleoecology of Beringia (pp. 353-381). New York: Academic Press. 

•  Recent Analyses (2010s-Present) 

[15] Bourgeon, L. (2015). Bluefish Cave II (Yukon Territory, Canada): taphonomic study of a bone 
assemblage. PaleoAmerica, 1(1), 105-108.  

[16] Bourgeon, L. (2017). Histoire des premiers peuplements béringiens: étude archéozoologique et 

taphonomique de la faune des Gro4es du Poisson-Bleu (Territoire du Yukon, Canada). Thèse de doctorat, 
Université de Montréal, Montréal QC. Retrieved from 
hCps://papyrus.bib.umontreal.ca/xmlui/handle/1866/19031  

[17] Bourgeon, L. (2018). Préhistoire béringienne: étude archéologique des Gro4es du Poisson-Bleu 

(Yukon). OCawa: Les Presses de l'Université d'OCawa. 

[18] Bourgeon, L. (2021). Revisi*ng the mammoth bone modifica*ons from Bluefish Caves (YT, Canada). 
Journal of Archaeological Science: Reports, 37, 102969.  

[19] Bourgeon, L., & Burke, A. (2021). Horse exploita*on by Beringian hunters during the Last Glacial 
Maximum. Quaternary Science Reviews, 269, 107140.  

[20] Bourgeon, L., Burke, A., & Higham, T. (2017). Earliest human presence in North America dated to the 
Last Glacial Maximum: new radiocarbon dates from Bluefish Caves, Canada. Plos One, 12(1), e0169486.  

[21] Bourgeon, L., & Mandel, R. D. (2023). Avian taphonomy at Bluefish Caves, Yukon, Canada. Arc�c, 
76(4), 426-444.  

[22] Bourgeon, L., Norman, L., & Mandel, R. D. (2026). Taphonomy of Beringian kars*c sites: a case study 
from Bluefish Cave III, Yukon, Canada. PaleoAmerica, 1-16, doi.org/10.1080/20555563.2026.2694234. 

[23] Kisielinski, C., Tackney, J., Norman, L. E., Mandel, R. D., & O’Rourke, D. H. (2026). Leveraging 
sedimentary ancient DNA from Bluefish Cave III to provide paleoenvironmental context for human 
ac*vity in eastern Beringia. Fron�ers in Ecology and Evolu�on, 14, 1789717. 

 

  



Bluefish Caves References and Research Methods – Lauriane Bourgeon, 2026 
 

Page 3 of 8 
 

Compara�ve Collec�ons & Osteological Iden�fica�on  

•  Primary Physical Collec�ons Accessed 

Cornell University Museum of Vertebrates, Lab of Ornithology, Ithaca NY, United States, 2021-2024 

Zooarchaeology Lab, Dept. of Anthropology, University of Montreal, Montreal QC, Canada, 2012-2017 

•  Addi�onal Collec�ons Consulted (Brief Visits and Loaned Specimens) 

American Museum of Natural History, New York NY, United States 

Canadian Museum of History, Ga*neau QC, Canada 

Canadian Museum of Nature, Hull QC, Canada 

Kansas University Natural History Museum, Lawrence KS, United States 

Smithsonian Na*onal Museum of Natural History, Washington DC, United States 

•  Virtual Collec�ons 

ArchéoZoothèque, hCps://www.archeozoo.org/ 

Avian Osteology, Royal BC Museum, hCps://rbcm.ca//Natural_History/Bones/homepage.htm  

Idaho Virtual Museum, hCps://virtual.imnh.iri.isu.edu/ 

Max Planck Ins*tute 3D Skeletons, hCps://www.eva.mpg.de/evolu*on/  

Vertebrates, Laetoli Produc*on, hCps://www.vertebres3d.fr  

•  Osteological Atlases and Iden�fica�on Manuals 

Cohen, A., & Serjeantson, D. (1996). A Manual for the Iden�fica�on of Bird Bones from Archaeological 

Sites. London: Archetype Publica*ons. 

France, D. L. (2008). Human and nonhuman bone iden�fica�on: a color atlas. Taylor & Francis group: CRC 
Press. 

Hillson, S. (2005). Teeth (2nd ed.). Cambridge: Cambridge University Press. 

Hillson, S. (2016). Mammal bones and teeth: an introductory guide to methods of iden�fica�on. New 
York: Routledge. 

Olsen, S. J. (1972). Osteology for the archaeologist: No. 3. The American mastodon and the woolly 

mammoth (Vol. 56). Cambridge, MassachuseCs: Peabody Museum of Archaeology and Ethnology. 
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Pales, L., & Garcia, M. (1981). Atlas ostéologique pour servir à l'iden�fica�on des mammifères du 

Quaternaire. II. Tete, rachis, ceintures scapulaire et pelvienne. Paris: Edi*ons du Centre Na*onal de la 
Recherche Scien*fique. 

Pales, L., & Lambert, C. (1971). Atlas ostéologique pour servir à l'iden�fica�on des mammifères du 

Quaternaire. I. Les membres. Paris: Édi*ons du Centre Na*onal de la Recherche Scien*fique. 

 

Taphonomic Methods & Interpre�ve Framework  

•  Dis�nguishing Cutmarks from Other Bone Surface Modifica�ons 

Bone surface modifica*ons can result from mul*ple, some*mes overlapping processes. When different 

agents or mechanisms produce visually similar marks – a problem known as equifinality – dis*nguishing 

between them and iden*fying true cutmarks requires close aCen*on to specific diagnos*c features. The 

table below focuses specifically on linear stria*ons, summarizing the criteria used to dis*nguish stone-

tool cutmarks from metal-tool damage, carnivore and rodent marks, sedimentary abrasion and 

trampling, rockfall, and root etching.  
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Mark Type Key Diagnos�c Criteria References 

Stone tool 

cutmarks 

Isolated or mul*ple and parallel; usually straight, 
some*mes curved; thin and deep, with V-shaped 
cross-sec*on; internal microstria*ons; groove color 
matches the surrounding outer bone surface; 
orienta*on and loca*on correspond to butchery 
tasks (e.g., on long bones, cutmarks are transverse 
near epiphyses, and longitudinal on diaphyses) 

Walker & Long 1977; Greenfield 
1999; Binford 1981; Olsen & 
Shipman 1988; Lyman 1994; 
Bello & Soligo 2008; Boschin & 
Crezzini 2012; MerriC 2012; 
HockeC & Jenkins 2013; 
Monnier & Bischoff 2014; Braun 
et al. 2016 

Metal tool 

marks (e.g., 

excava�on 

trowel) 

Lighter color than the surrounding outer bone 
surface (fresh exposure); typically flat-boComed (⊔-
shaped) rather than V-shaped; base and walls slightly 
shiny/polished where steel compressed the bone 

Greenfield 1999 

Carnivore tooth 

and claw marks 

Adult carnivore tooth marks show uneven edges and 
U-shaped profiles; tooth marks from younger animals 
(sharper, less worn teeth) or claws can more closely 
mimic cutmarks, but they are usually not isolated and 
rather accompanied by other, less ambiguous marks; 
orienta*on and loca*on correspond to feeding 
behavior (e.g., on long bones, tooth marks are 
concentrated on epiphyses, and oriented transversely 
on diaphyses) 

Haynes 1980; Haynes 1983a; 
Haynes 1983b; Burke 2013; 
Binford 1981; Duches et al. 
2016 (morphometric 
differen*a*on) 

Rodent tooth 

marks 

Occur in parallel pairs or sets; broad, shallow, flat-
boComed grooves; closely and evenly spaced; 
typically concentrated on bone edges, margins, or 
projec*ng areas 

Rabinovitch & Horwitz 1994 

Abrasion / 

trampling 

marks 

Can mimic cutmarks, but o9en more numerous and 
shallower; randomly oriented and distributed, not 
confined to anatomical loca*ons expected for 
butchery  

Behrensmeyer et al. 1986; 
Olsen & Shipman 1988; Fiorillo 
1989; Domínguez-Rodrigo et al. 
2009 

Rockfall 

damage 

Differ from cutmarks based on width, depth, cross-
sec*on, volume, and surface area, plus 
presence/absence of associated fractures 

Litynski & Pante 2023 

Root etching 
Smooth, sinuous, U-shaped grooves; randomly 
distributed across the bone surface 

Behrensmeyer 1978; Binford 
1981; D’Errico & Villa 1997 
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•  Founda�onal Taphonomic Frameworks 

Behrensmeyer, A. K., & Hill, A. P. (1980). Fossils in the making: vertebrate taphonomy and paleoecology. 
Chicago: University of Chicago Press. 

Binford, L. R. (1981). Bones. Ancient men and modern myths. New York: Academic Press. 

Bonnichsen, R., & Sorg, M. H. (1989). Bone modifica�on. Orono, Maine: Center for the Study of the First 
Americans. Texas A&M University Press. 

Fernández-Jalvo, Y., & Andrews, P. (2016). Atlas of taphonomic iden�fica�ons: 1001+ images of fossil and 

recent mammal bone modifica�on. Dordrecht: Springer. 

Lyman, R. L. (1994). Vertebrate taphonomy. Cambridge: Cambridge University Press. 

Morlan, R. E. (1980). Taphonomy and archaeology in the Upper Pleistocene of the Northern Yukon 

Territory: a glimpse of the peopling of the New World (Vol. 94). OCawa: Na*onal Museum of Man 
Mercury Series. Archaeological Survey of Canada. 

Serjeantson, D. (2009). Birds. New York: Cambridge University Press. 

Shipman, P. (1981). Life history of a fossil: an introduc�on to taphonomy and paleoecology. Cambridge, 
MassachuseCs: Harvard University Press. 

•  Bone Surface Modifica�on Studies 

Behrensmeyer, A. K. (1978). Taphonomic and ecologic informa*on from bone weathering. Paleobiology, 
4(2), 150-162. 

Behrensmeyer, A. K., Gordon, K. D., & Yanagi, G. T. (1986). Trampling as a cause of bone surface damage 
and pseudo-cutmarks. Nature, 319(6056), 768-771.  

Bello, S. M., & Soligo, C. (2008). A new method for the quan*ta*ve analysis of cutmark micromorphology. 
Journal of Archaeological Science, 35(6), 1542-1552.  

Boschin, F., & Crezzini, J. (2012). Morphometrical analysis on cut marks using a 3D digital microscope. 
Interna�onal Journal of Osteoarchaeology, 22(5), 549-562.  

Braun, D. R., Pante, M., & Archer, W. (2016). Cut marks on bone surfaces: influences on varia*on in the 
form of traces of ancient behaviour. Interface focus, 6(3), 20160006. 

Burke, C. C. (2013). Neotaphonomic analysis of the feeding behaviors and modifica*on marks produced 
by North American carnivores. Journal of Taphonomy, 11(1), 1-20.  

Capaldo, S. D., & Blumenschine, R. J. (1994). A quan*ta*ve diagnosis of notches made by hammerstone 
percussion and carnivore gnawing on bovid long bones. American An�quity, 59(4), 724-748.  

D'Errico, F., & Villa, P. (1997). Holes and grooves: the contribu*on of microscopy and taphonomy to the 
problem of art origins. Journal of Human Evolu�on, 33, 1-31.  
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Dixon, E. J. (1984). Context and environment in taphonomic analysis: examples from Alaska's Porcupine 
River Caves. Quaternary Research, 22(2), 201-215. 

Domínguez-Rodrigo, M., De Juana, S., Galán, A., & Rodríguez, M. (2009). A new protocol to differen*ate 
trampling marks from butchery cut marks. Journal of Archaeological Science, 36(12), 2643-2654.  

Duches, R., Nannini, N., Romandini, M., Boschin, F., Crezzini, J., & Peresani, M. (2016). Iden*fica*on of 
Late EpigraveYan hun*ng injuries: descrip*ve and 3D analysis of experimental projec*le impact marks 
on bone. Journal of Archaeological Science, 66, 88-102. 

Fiorillo, A. R. (1989). An experimental study of trampling: implica*ons for the fossil record. In R. 
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