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Project Report 

 This project aims to investigate the history of plant and environmental change across the Cretaceous-

Paleogene (K/Pg) boundary in a local section in NE Montana. The Hell Creek (HC) Area is one of the best studied 

vertebrate records of the K-Pg mass extinction. However, there has not been a significant study of the macroflora 

from this area. Over the 2017-18 field seasons, myself and a team of 5-20 field assistants collected over 5000 

paleobotanical samples from the HC Area to fill this gap. 

 Our work began in June 2017 in preparing the field crew and planning the field season. Over 2017 I spent 7 

total weeks in the area collecting fossils from approximately 45 localities (Figure 1). I was joined by a rotating team 

of field assistants including University of Washington (UW) undergraduate students, graduate students, faculty, and 

volunteers. My 2018 field season lasted approximately 8 weeks to revisit 20 of those localities as well as an 

estimated 30 new localities. We chose sites to visit based on stratigraphic position, preservation quality, and 

abundance of fossils. Roughly 90% of our specimens come from 16 of these localities, which will form the focus of 

my dissertation research (Figure 2). These sites span roughly 90m of stratigraphy, representing approximately 2m.y. 

across the K/Pg boundary. 

Since returning to Seattle, I have been working with several undergraduate research assistants to unwrap, 

catalog, and identify macrofloral specimens. We have finished cataloging all 2017 specimens and approximately 

80% of 2018 specimens (Figures 3 and 4). Initial processing of sediment samples collected in 2017 and 2018 has 

yielded a promising pollen assemblage and small number of phytolith samples. These microfloral samples will 

provide an important record to compare with macrofloral trends across the K/Pg boundary. 

Each summer I am lucky to work with a number of undergraduate and adult volunteers who I can train and 

teach about paleobotanical techniques. These experiences are particularly meaningful for me, as my introduction to 

paleobiology came when I was invited to assist in a field research project in South Dakota during one summer of 

college. In 2018 we also hosted a course for undergraduates to learn about field techniques; I served as a guest 

lecturer for two days of this course. I was also able to participate in the DIG Field School, a program run through the 

Burke Museum at UW to train K-12 teachers on field techniques and hands-on science education. These experiences 

were extremely valuable in helping to advance my research and increasing my research program’s outreach. 

 This work has yielded several presentations at national and university-wide conferences, and is the 

foundation of a paper (in prep) describing a florule from the Hell Creek Area. I anticipate further publications 

quantifying macrofloral and palynomorph diversity within the next few years. Furthermore, this QRC grant has 

helped me to gain additional funding through the ESS department, American Philosophical Society, and Colorado 

Scientific Society, and has spurred additional grant proposals to the Geological Society of America and 

Paleontological Society in 2019 for our continued processing of sediment samples.  
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Figure 1: Typical quarry where we are 

collecting plant macrofossils. At each site, 

care was taken to locate productive areas 

with well preserved fossils, to place that 

horizon in stratigraphic context, and to 

wrap fossils to protect them during 

transport. 

Figure 2: Schematic map of field area. Specimens were collected in Garfield and McCone Counties, Montana. 

Over 5000 specimens have been collected from over 75 localities. Of these, 16 localities produced over 50 

specimens of good preservation and are shown on this map as “major floral localities”. Localities range from Late 

Cretaceous to early Paleogene in age, spanning roughly 2m.y. Care was taken to collect across an even spatio-

temporal range and from a variety of depositional environments. Localities are numbered and labelled below. 
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Figure 3: Conifer compression fossil from 

a Cretaceous age site. 

Figure 4: Angiosperm leaf compression 

fossil from a Paleogene age site. 
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Figure 5: Lecturing on the significance of 

plant fossils, and how to collect them 

during the DIG Field School 2018. (photo 

by Garry Norman) 


