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Biostratigraphy has always involved the systematic collection, examination, and determination of 
fossil taxa found in successions of strata. The ultimate goal of this work is understanding and 
utilising recorded faunal successions for relative age determination. In the Cambrian System 
trilobites remain the main index fossil group for which this technique applies (Babcock et al., 
2017). In North America, the 20th century involved great advancements in the field of trilobite 
biostratigraphy, culminating in the continental-scale synthesis of local trilobite biostratigraphic 
schemes by Lochman-Balk and Wilson (1958). Their synthesis produced inter-regional genus-
level assemblage biozones that still form the basis of most Cambrian relative-age determinations 
in Laurentia. These assemblage zones did however, come at a cost. The temporal resolution was 
lowered to produce zones that could be recognised across the continent. High-resolution, 
species-based biostratigraphic zones are largely limited in spatial extent, often only useful within 
the region where they were first defined (Rasetti, 1951; Palmer, 1965; Pratt, 1992; Sundberg, 
1994; Sundberg and McCollum, 2003; McCollum and Sundberg, 2007). This conflict between 
continent-wide correlation and high-precision relative-age dating continues to be a pre-occupation 
of biostratigraphic studies, with the added imperative to integrate Laurentian biozonal schemes 
with efforts to produce an international chronostratigraphic framework (Babcock et al., 2017).   

Fortunately, the traditional methodology forming the basis of trilobite biostratigraphic studies has 
produced a large amount of data to help address these issues. A massive dataset of trilobite 
occurrences accumulated and preserved in monographs and museum collections is available for 
analysis. Cambrian trilobite biostratigraphy as a result is a field ripe for examination with tools 
designed to handle Big Data. A number of quantitative techniques have been developed for this 
purpose, ranging from classic methods such as Graphic Correlation (Shaw, 1964), to computer 
driven processes such as Constrained Optimisation (Kemple et al., 1995; Sadler, 2004) and 
Unitary Association (Monnet et al., 2015). While the majority of past biostratigraphic analyses 
have been subject to constraints of regional scope, these methods can analyse much larger 
datasets and produce continent-scale biostratigraphic correlations as well as test regional results 
and resolve complications caused by biofacies (Ludvigsen et al., 1986). 

For the Miaolingian Series (middle Cambrian), a dataset containing trilobite occurrences from 117 
sections (48 formations, 994 sampled horizons containing 588 trilobite taxa) across western North 
America was analysed with the Unitary Association method to examine the potential for high-
precision, species-defined interval-range biozone recognition. The results of this analysis are 
encouraging with recognition by the program of 28 previously defined interval-range biozones. In 
addition, the output also allowed five new interval-range biozones to be defined or redefined. 
These results not only form a useful test of the UA method for trilobite biostratigraphy but also 
present a high-resolution temporal framework that can be tested by further biostratigraphic 
studies. This new biostratigraphy has also allowed for a re-assessment of the correlation of 48 
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Cambrian formations across western North America from Arctic Canada to the Sonoran region of 
northern Mexico. The improved precision will aid in correlating important events such as 
sequence-stratigraphic surfaces, as well as key evolutionary events of biotic importance, including 
calibrating part of the Cambrian explosion and Burgess Shale-type deposits during this interval. 

References 

Babcock, L.E., Peng, S., and Ahlberg, P. 2017. Cambrian trilobite biostratigraphy and its role in developing an 
integrated history of the Earth system. Lethaia, v. 50, p. 381-399. 

Kemple, W.G., Sadler, P.M., and Strauss, D.J. 1995. Extending graphic correlation to many dimensions: stratigraphic 
correlation as constrained optimization, in Mann, K.O. and Lane M.R. (eds.), Graphic Correlation. SEPM Special 
Publication no. 53, p. 65-82. 

Lochman-Balk, C., and Wilson, J.L. 1958. Cambrian biostratigraphy in North America. Journal of Paleontology, v. 32(2), 
p. 312-350.

Ludvigsen, R., Westrop, S.R., Pratt, B.R., Tuffnell, P.A., and Young, G.A. 1986. Paleoscene #3 Dual biostratigraphy: 
zones and biofacies. Geoscience Canada, v. 13(3), p. 139-154. 

McCollum, L.B., and Sundberg, F.A., 2007. Cambrian trilobite biozonation of the Laurentian Delamaran Stage in the 
southern Great Basin, USA: implications for global correlations and defining a Series 3 global boundary stratotype. 
Memoirs of the Association of Australasian Palaeontologists, v. 34, p. 147-156. 

Monnet, C., Brayard, A. and Bucher, H. 2015. Ammonoids and quantitative biochronology – a unitary association 
perspective, in Klug, C., Korn, D., De Baets, K., Kruta, I. and Mapes, R.H. (eds.), Ammonoid Paleobiology: from 
macroevolution to paleogeography. Topics in Geobiology, v. 44, p. 277-297.  

Palmer, A.R. 1965. Trilobites of the Late Cambrian Pterocephaliid Biomere in the Great Basin, United States. United 
States Geological Survey Professional Paper 493, 105 pp. 

Pratt, B.R. 1992. Trilobites of the Marjuman and Steptoean Stages (Upper Cambrian) Rabbitkettle Formation, southern 
Mackenzie Mountains, northwest Canada. Palaeontographica Canadiana no. 9, 179 pp. 

Rasetti, F. 1951. Middle Cambrian stratigraphy and faunas of the Canadian Rocky Mountains. Smithsonian 
Miscellaneous Collections, v. 116(5), 270 pp. 

Sadler, P.M. 2004. Quantitative biostratigraphy – achieving finer resolution in global correlation. Annual Review of Earth 
and Planetary Sciences, v. 32, p. 187-213. 

Shaw, A.B. 1964. Time in Stratigraphy. New York, McGraw Hill, 365 pp. 

Sundberg, F.A. 1994. Corynexochida and Ptychopariida (Trilobita, Arthropoda) of the Ehmaniella Biozone (Middle 
Cambrian), Utah and Nevada. Natural History Museum of Los Angeles County Contributions in Science, 446, 137 
pp. 

Sundberg, F.A. and McCollum, L.B. 2003. Early and mid Cambrian trilobites from the outer-shelf deposits of Nevada 
and California, USA. Palaeontology, v. 46(5), p. 945-986. 


