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THE LATE CRETACEOUS (MAASTRICHTIAN) FLORA OF THE HELL CREEK 
FORMATION IN SOUTHWESTERN NORTH DAKOTA 
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The valley of the Little Missouri River in southwestern North Dakota contains extensive 
exposures of the Late Cretaceous Hell Creek Formation. While the Lancian-age vertebrate fauna 
from the Hell Creek and time-equivalent Lance Formation is well known from several localities 
in central and eastern Montana, Wyoming, southwestern North Dakota, and western South 
Dakota, extensive recovery of plant macrofossils has only occurred in southwestern North 
Dakota. Fossil plants were collected here in the late 1930s by Roland Brown from the U.S. 
Geological Survey (USGS) and by Erling Dorf and students from Princeton University. Since 
1981, I have collected fossil plants from the 110-meter-thick Hell Creek Formation and 
overlying Paleocene Ludlow Member of the Fort Union Formation (Ludlow and Slope 
Formations of North Dakota Geological Survey usage). Over 12,000 specimens have been 
collected from 36 Ludlow and 66 Hell Creek quarry sites in Slope and Bowman Counties. The 
fossil plant specimens are housed at the Yale Peabody Museum in New Haven, Connecticut, and 
the Denver Museum of Natural History. The 102 plant quarries occur in a lithostratigraphic 
framework based on over 40 measured stratigraphic sections calibrated to the geochronologic 
time scale using magnetostratigraphy (paleomagnetic analyses by Lisa Tauxe, Dave Clark, and 
Jason Hicks indicate that the Hell Creek Formation represents the last 2-3 million years of the 
Cretaceous in North Dakota). Palynology is the most precise technique for locating the 
Cretaceous-Tertiary (K/T) boundary in terrestrial rocks. Douglas J. Nichols (USGS) has studied 
the palynomorphs of the sections in Slope and Bowman Counties. The K/T boundary near 
Marmarth lies near, but not exactly at, the Hell Creek-Ludlow formational contact. The K/T 
boundary is marked by the extinction of dinosaurs and very high levels of plant extinction (30 
percent of the palynomorphs and 80 percent of the leaf morphotypes). At Pyramid Butte, north 
of Marmarth, the palynological K/T boundary is associated with an iridium anomaly and shocked 
mineral grains. 

The megaflora of the Hell Creek Formation is dominated by flowering plants 
(angiosperms) which account for approximately 90 percent of both species and specimens. The 
remaining 10 percent of the flora is composed of conifers, cycadophytes, ferns, sphenopsids, and 
bryophytes. A large percentage of the flora has not yet been formally described. Distinct floral 
changes occur within the Hell Creek Formation. The upper 20 meters of the formation has a 
flora that is very different from the flora of the lower 90 meters. The composition of the Hell 
Creek flora, as a whole, contrasts dramatically with slightly older Cretaceous floras such as 
those from the Meeteetse (Early Maastrichtian), Judith River (Campanian), and Two Medicine 
(Campanian) Formations and with the younger floras of the Fort Union (Paleocene) Formation. 
The older floras have a much higher relative proportion of conifers, cycadophytes, and ferns. 
The younger Fort Union floras have the same relative proportion of major plant groups but a 
completely different species composition and a much lower species richness. 
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On the basis of these paleobotanical studies, the Denver Museum of Natural History is 
presently building a 1300-square-foot reconstruction of a forest that represents the flora of the 
upper part of the Hell Creek Formation. This exhibit will require fabrication of approximately 
70,000 leaves (and even a few dinosaurs), and will open to the public in late 1995. 

AN UNUSUAL OCCURRENCE OF PALEOCENE NONMARINE MOLLUSKS ON 
THE EAST FLANK OF THE CEDAR CREEK ANTICLINE, 

FALLON COUNTY, MONTANA 

Joseph H. Hartman 
Energy & Environmental Research Center, University of North Dakota 

Grand Forks, ND 58202-9018 

The "Melcher Snail Locality"* (Locality L49) is a highly fossiliferous bed of snails about 
1.9 km (1.2 mi) northeast of the breaks of the Cedar Creek Anticline in northern Fallon County, 
Montana (T. 10 N., R. 59 E.). The faunule is unusual in that it contains 1) a diverse 
assemblage of freshwater mollusks in a stratigraphic interval that is generally unfossiliferous or 
of low diversity, 2) a relatively complete ontogenetic series of one particular taxon, and 
3) specimens of a genus that is not otherwise well represented in the Paleocene of the northern 
Great Plains. The locality was referred to me by Marshall E. Lambert in 1977 while examining 
collections at the Carter County Museum, Ekalaka, Montana. Mr. Lambert collected specimens 
at his "north of Baker" locality in 1960 and had obtained a representative sample of the faunule. 
Additional material was subsequently collected in 1977 (with J. A. Milske), 1978 (with students 
from Carleton College and later with R.C. Holtzman), 1988, and 1989 (with D.W. Krause, T.J. 
Kroeger, and others). Collections from the approximately meter-thick shell bed were made in 
a shallow pit, some 50 m2 in size, on the north end of a grassed butte. The shell bed, barely 
discernible in the cover, extends southward along the crest of the hill. The pit was produced 
by farmers quarrying shells for a calcium carbonate feed supplement for their chickens. 

Vuke-Foster and others (1986) assigned provisional geologic map units to the Paleocene 
strata of the Wibaux 30x60-minute Quadrangle. The stratigraphic sequence in the area of the 
Melcher Locality includes the uppermost Cretaceous Hell Creek Formation and the Paleocene 
Tfu1 and Tfu3 map units. Vuke-Foster and others (1986) correlated Tfu1 with the Ludlow 
Formation and Tfu3 with the Slope Formation, as recognized in the Little Missouri River 
drainage in adjacent North Dakota counties. The area of the Melcher Locality was mapped as 
Tfu3 (Vuke-Foster and others, 1986). The very minor rock outcrops at the south end of the 
butte are mottled, pale yellow silty claystones, claystones, and calcareous claystones indicative 
of this map unit. The slope of the butte is littered with large silcrete boulders let down from 
a higher, no longer preserved horizon. Employing field observations and mapping of Vuke-
Foster and others (1986), a dip of slightly less than 1° was derived for the strata about the 
locality. Its occurrence was calculated to be approximately 73 m above the Hell Creek-Tfu! 
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