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NEW NORTH AMERICAN PLESIADAPIDAE (MAMMALIA, PRIMATES) 
AND A BIOSTRATIGRAPHIC ZONATION OF THE 

MIDDLE AND UPPER PALEOCENE 

BY 
PHILIP D. GINGERICH 

ABSTRACT - Eight new species of Plesiadapidae a r e  described, bringing to eighteen 
the total number of valid North American species. A new genus, Nannodectes, is 
proposed for a lineage of four relatively small species with very narrow cheek teeth. 
The remaining species belong to the genera Pronothodectes (2 sp.), Plesiadapis (8 
sp.), and Chiromyoides (4 sp.). Plesitarsiiformes and Simiolemuriformes a r e  pro- 
posed as  suborders of Primates,  replacing Plesitarsioidea and Anthrolemuroidea 
respectively. 

The stratigraphic and phylogenetic relationships of the species of North American 
Plesiadapidae a re  outlined, and the Middle and Late Paleocene a r e  divided into seven 
superposed biostratigraphic zones based on the evolution of Pronothodectes and Ple- 
siadapis. The result is a detailed stratigraphic framework for the study of evolu- 
tionary change in Paleocene mammals. The Clarkforkian mammal age is discussed 
briefly - on the basis of its correlation with European faunas, the Clarkforkian ap- 
pears to be earliest Eocene in age, rather than late Paleocene. 

INTRODUCTION 

Species of Plesiadapis and i t s  allies are  among the most common mammalian fossils 
found in the Middle and Upper Paleocene continental deposits of North America and 
Europe. Estimates of the relative ages of Paleocene mammalian faunas have in the 
past often been based implicitly on the stage of evolution of the Plesiadapis they con- 
tained, though the evolution of this genus was never studied in detail. Large samples 
of P~onothodectes and Plesiadapis are  now knownfrom numerous localities widely dis- 
tributed geographically and stratigraphically in North America. Thus i t  appeared that 
a careful study of the Plesiadapidae might yield results of general importance to the 
stratigraphy of the Middle and Upper Paleocene. 

A study of virtually all of the European and North American Plesiadapidae has been 
completed (Gingerich, 1974a), and a systematic revision of the family will eventually 
be published. In the meantime i t  seems advisable to make both the new taxa and the 
major stratigraphic conclusions available in this preliminary publication. One new 
genus and eight new species of Plesiadapidae are  described here, followed by an outline 
of the phylogenetic relationships of the North American species and a discussion of a 
new biostratigraphic zonation of the Middle and Late Paleocene. Complete descriptions 
of the taxa, detailed stratigraphic documentation, adiscussionof plesiadapid evolution, 
and a discussion of the systematic position of the Plesiadapidae a re  included in the 
longer monograph. 

I thankDrs. J. A. Dorr andG. R. Srnithfor reading the manuscript. Mr. Karoly Kutasi 
gave much valuable assistance with the photography. I also wish to thank the following 
fo r  the loan of specimens described here: G. L. Jepsen, V. J. Maglio, and D. Baird of 
Princeton University (PU); R. J. Emry of the National Museum of Natural History, 
Washington (USNM); M. C. McKenna of the AmericanMuseum of Natural History, New 
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York (AMNH). Important comparative material was made available in many additional 
museums. Valuable guidance and assistance during the course of this study were pro- 
vided by E. L. Simons, J. H. Ostrom, D. R. Pilbeam, and J. A. W. Kirsch of Yale Uni- 
versity. Financial assistance was provided by a Dana Fellowship of Yale University 
and a Shade Fellowship of the American Society of Mammalogists. 

SYSTEMATIC PA LEONTOLOGY 

Since living species consist of variable populations of individuals, one's concept of a 
given fossil species is properly based, not on a type specimen, but on the entire sample 
available from the type locality. Where more than a single specimen is  known, the de- 
scriptions and measurements of species given below summarize available information 
for the entire sample of that species at  its type locality. Measurements of the length 
and width of MI a re  summarized in Table 1 for the North American species of Pvo- 
nothodectes, Nannodectes, and Plesiadapis, since that tooth is generally the least vari- 
able in the tooth row and thus the best tooth to characterize the size of closely related 
species (Gingerich, 1974~). Cheek teeth of North American Chivomyoides are  very 
rare ,  and the incisors are  the most diagnostic element of its dentition. Table 2 gives 
relevant measurements of the incisors of the North American species of Chivomyoides . 

Order PRIMATES 
Suborder PLESITARSIIFORMES 

The name Plesitarsioidea was originally proposedfor this suborder (Gingerich, 1974a) 
but, to avoid confusion with the superfamilies of Primates, it seems advisable to amend 
the termination. Thus Plesitarsiiformes, including the primate infraorders Plesiadapi- 
formes and Tarsiiformes, is proposed to replace Plesitarsioidea. Similarly, the sub- 
order Simiolemuriformes, including Hoff stetter's Simiiformes ( = Anthropoidea; Hoff - 
stetter, 1974) and Lemuriformes a s  infraorders, is here proposed to replace Anthro- 
lemuroidea (Gingerich, 1974a). 

Inf raorder PLESIADAPIFORMES 

Plesiadapiforme s Simons (1972) includes the same four f amilies a s  Paromomyiformes 
Szalay (1973) and the former name, having priority, is used here. 

Family PLESIADAPIDAE 

The commonly used family name Plesiadapidae Trouessart, 1897, is predated by the 
nomen oblitum Platychoeropidae Lydekker, 1887, and a proposal that Platychoeropidae 
be suppressed in favor of Plesiadapidae has been submitted to the International Com- 
mission on Zoological Nomenclature (Gingerich, 197413). 

Pvonothodectes Gidley, 1923 

Genotype. - Pvonothodectes matthewi Gidley, 1923. 
Included species. - Genotype and P~onothodectes jepi n. sp. 
Diagnosis. -The species of pvonothodectes differfromthose of the other plesiadapid 

genera in retaining the primitive plesiadapid dental formula of 2. A,?.'. 
2. 1 .3 .  3 
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TABLE 1 - Measurements (in millimeters) and relevant statistics for the length and width 
of M1 in thetype or largest sample of each valid North American species of Pro- 
nothodectes, Nannodectes , and Plesiadapis. 

Species Sample N OR 2 * SE S V 

Pro. matthewi Gidley Quarry L 9 2.0 - 2.3 2.13 i .03 -09 4.1 

(type ) W 9 1.9 - 2.2 2.03 i .03 .09 4.3 

Pro. jepi Rock Bench Q. L 11 2.2 - 2.4 2 . 3 5 i  .02 .07 2.9 

(type) W 11 2.0 - 2.4 2.22 i -03 .11 4.9 

N. gazini Saddle Locality L 22 2.1 - 2.5 2.35 i .02 .ll 4.7 

(type) W 22 1.9 - 2.3 2.09 -1: .02 .11 5.3 

N. simpsoni Ledge Locality L 11 2.5 - 2.8 2.69 * .03 .09 3.3 
(type) W 11 2.3 - 2.8 2.58 i .05 .17 6.6 

N.  gidleyi Mason Pocket Q. L 1 2  2.7 - 3.1 2.88 i .03 .11 3.8 

(type) W 1 2  2.5 - 3.1 2.70 i .05 .18 6.7 

Ples. praecursor Douglass Q. L 3 2.6 - 2.7 2.63 zk -03 -06 2.3 
(type) W 3 2.5 - 2.6 2.57 i .03 .06 2.3 

Ples. anceps Saddle Locality L 11 2.6 - 3.0 2.87 i .04 .13 4.5 
(largest) W 11 2.7 - 3.0 2.84 i -03 .09 3.2 

Ples. vex CedarPointQ. L 130 2.7-3.4 3 . 0 7 i . 0 1  .14 4.6 
(largest) W 126 2.6 - 3.4 2.95 i .01 .15 5.1 

Ples. churchilli Long Draw Q. L 4 3.4 - 3.6 3.47 i .05 .10 2.9 

(type) W 4 3.2 - 3.5 3.27 i .08 .15 4.6 

Ples. fodinutus Princeton Q. L 34 2.8 - 3.5 3.22 i -02 -12 3.7 

(type) W 34 2.7 - 3.2 2.93 i -03 .15 5.1 

Ples. dubius Paint Creek L. L 3 2.7 - 3.1 2.90 i .12 .20 6.9 
(largest) W 3 2.5 - 2.7 2.60 i -06 .10 3.8 

Ples . simonsi M. Sand Draw L 1 - - 4 . 0 ~  - - - 
(type) W 1 - -  3.9 - - - 

Ples. cookei L. Sand Coulee L 7 5.1 - 5.7 5.41 i -08 -21 3.9 
(type) W 7 4.8 - 5.4 5.10 * .07 .I9 3.7 

Abbreviations: N, number; OR, observed range; Z, mean; SE, standard error;  S, stand- 
ard deviation; V, coefficient of variation; L, anteroposterior length; W ,  maximum trans- 
verse width. Measurements followed by an asterisk were estimated from specimens that 
are  nearly complete. 
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Pronothodectes jepi n. sp. 
PI. 1 ,  figs. 1, 3 

Type. - PU 14782, a left mandible with a l v e o l i f ~ r I ~ - ~  C P2, and the crowns of P3-4 
preserved intact. 

Type locality. -The type and 19 additional specimens were collected at the Rock 
Bench Quarry, Polecat Bench Formation, in the Big Horn Basin, Wyoming. 

Diagnosis. - Pronothodectes jepi is a significantly larger species than Pro. matthewi 
(see Table 1 for comparative measurements). 

Etymology. - Named for the late Prof. G. L. Jepsen ("Jep", a s  he preferred to be 
called by students and friends) of Princeton University, in recognition of his important 
contributions to the study of Paleocene mammals. (Note: Pronothodectes jepi is not to 
be confused with Plesiadapis jepseniGazin, a junior synonym of Ples. anceps Simpson.) 

Nannodectes n. gen. 

Genotype. - Nannodectes gazini n. sp. 
Included species. - Genotype, N. intermedius (Gazin), N .  simpsoni (Gazin), and N. 

gidleyi (Matthew). 
Diagnosis. -Species of Nannodectes differ from those of P~onothodectes in consis- 

tently lacking 12. They differ from contemporaneous species of Plesiadapis in being 
smaller, retaining P2  and in most species the lower canine, having much narrower 
central incisors and cheek teeth (especially noticeable in the lower premolars), having 
a more triangular ~3 which usually lacks aparaconule, and lacking a centroconule on 1l. 

Etymology. - Nannos (Gr.) dwarf, and dektes (Gr., masc.) biter, in reference to the 
relatively small size of species of this lineage compared to contemporaneous species 
of Plesiadapis. 

Nannodectes gazini n. sp. 
P1. 1, figs. 2, 4 

P~onothodectes cf. matthewi, Gazin, 1956, p. 20, PI. 2, fig. 1, 2. 
Pronothodectes cf. simpsoni, Gazin, 1956, p. 21, PI. 3, fig. 2. 
Cf. Pronothodectes matthewi, Gazin, 1969, p. 7, P1. 2, fig. 9. 

EXPLANATION OF PLATE 1 

All figures x 3 

FIGS. 1,3-Pronothodectes jepi n. sp. , type specimen PU 14782, left mandible with alveoli for 
11-2 C P2 and the crowns of 9 - 4  MI-3 intact; 1, stereophotograph of occlusal view; 
3 ,  lateral view. 

2,4- Nannodectes gazini n. gen. , n. sp. , type specimen AMNH 92008, right mandible with 
alveoli for I1 C P2 and the crowns of P3-4 Ml intact; 2, stereophotograph of occlusal 
view; 4, lateral view. 

5,s- Chiromyoides minor n. sp., type specimenUSNM 209876, right upper central incisor 
(I1); 5, stereophotograph of occlusal view; 9, lateral view. 

6,lO- Chiyomyoides caesor Gingerich, type specimen PU 21575, left upper central incisor 
( I )  6 ,  stereophotograph of occlusal view; 10, lateral view. 

7,11- Chiyomyoides potior n. sp. , type specimen USNM 10639, left upper central incisor 
(11); 7 ,  stereophotograph of occlusal view; 11, lateral view. 

8 , 1 2  - Chiromyoides major n. sp., type specimen PU 21150, left upper central incisor (I1); 
8, stereophotograph of occlusal view; 12, lateral view. 
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Type. - AMNH 92008, a right mandible with alveoli for  11 C P2, with the crowns of 
P3-4 Ml intact. 

Type locality. -The type and numerous additional upper and lower jaws were col- 
lected at  the Saddle Locality, Fort  Union Formation, in the Bison Basin, Wyoming. 

Diagnosis. - The smallest species of Nannodectes (see Table 1 for comparative 
measurements). 

Etymology. - Named for Dr. C. L. Gazin of the Smithsonian Institution, in recognition 
of his important contributions to the study of North American Plesiadapidae. 

Plesiadapis Gervais, 1877 

Genotype. - Plesiadapis tricuspidens Gervais, 1877. 
Synonyms. - Tricuspidens Lemoine, 1887, p. 192 (subgenus, type: Plesiadapis (T.)  

gervaisi Lemoine). Nothodectes Matthew, 1915, p. 482 (type: Nothodectes dubius Mat- 
thew). Menatotherium Piton, 1940, p. 290 (type: Menatotherium insigne Piton). Ancep- 
soides Russell, 1964, p. 115 (subgenus, type: Plesiadapis (A.)  anceps Simpson). 

North American species. - Ples. praecursor n. sp., Ples . anceps Simpson, Ples . rex 
(Gidley), Ples. churchilli n. sp., Ples. fodinutus Jepsen, Ples. dubius (Matthew), Ples . 
simonsi n. sp., Ples. cookei Jepsen. 

Diagnosis. - Species of Plesiadapis differ from those of Pronothodectes and most 
species of Nannodec tes in lacking the lower canine. They differ from advanced species 
of Nannodectes in generally having centroconules on the upper central incisors, broader 
cheek teeth, and more squared, fissured heels on M3. They differ from species of 
Chiromyoides in having less robust incisors, and from Platychoerops in retaining a 
tricuspid upper incisor. 

Plesiadapis praecursor n. sp. 
P1. 2, figs. 1 ,  5 

Plesiadapis sp., Gazin, 1971, p. 22. 

Type. - PU 14512, a left mandible with alveoli for I1 P2-3 M3, and the crowns of P4 
MI-2 preserved intact. 

Type locality. - The type and three additional specimens were found in the Douglass 
Quarry, Melville member of the Fort Union Formation, in the Crazy Mountain field, 
Montana. 

Diagnosis. - The smallest species of Plesiadapis which retains Pz. 
Etymology. -praecursor, L., refers  to the early appearance of this species. 

EXPLANATION OF PLATE 2 

All figures x 3 

FIGS. 1,5- Plesiadapis praecursor n. sp., type specimen PU 14512, left mandible with alveoli 
for I1 P2-3 M3 and the crowns of P4 Mlm2 intact; 1, stereophotograph of occlusal 
view; 5, lateral view. 

2,6- Plesiadapis churchilli n. sp. , type specimen PU 21234, left mandible with I1 P3-4 
MI-3; 2, stereophotograph of occlusal view; 6 ,  lateral view. 

3,4- Plesiadapis simonsi n. sp. , type specimen PU 17814, right partial mandible with 
3, stereophotograph of occlusal view; 4, lateral view. 
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Plesiadapis chuvchilli n. sp. 
P1. 2, figs. 2 ,  6 

Type. - PU 21234, a left mandible with I l  Pg-4 
Type locality. - The type and four additional specimenswere found in the Long Draw 

Quarry, Polecat Bench Formation, in the northern Big Horn Basin, Montana. 
Diagnosis. -Differs from Plesiadapis vex and ear l ie r  species inbeing larger  and in 

having P2 variably present, a significant diastema between I1 and P3, and well developed 
mesostyles on all upper molars. Differs from Ples. fodinatus and Ples. dubius in being 
larger ,  lacking highly crenulated enamel, and having a more squared entoconid corner 
on Ml-2. Differs from Ples. simonsi and Ples. cookei in being smaller.  

Etymology. - Named for the Churchill family of Powell, Wyoming, in recognition of 
their  generous assistance to three generations of paleontologiets working in the Big 
Horn Basin. 

Plesiadapis simonsi n. sp. 
P1. 2 ,  figs. 3 ,  4 

Type. - PU 17814, a right mandible with MI-2. 
Type locality. - The type specimen was foundin the middle level of Sand Draw (south- 

e r n  part  of Section 24, T 55 N, R 97 W, Big Horn County), Polecat Bench Formation, in 
the Big Horn Basin, Wyoming. 

Diagnosis. -plesiadapis simonsi differs from all other North American species of 
Plesiadapis (except Ples. cookei) in being significantly larger. It resembles Ples. 
cookei in known details, but is significantly smaller than that species. 

Etymology. -Named for  Prof. E. L. Simons, Yale University, in recognition of his 
contributions to the study of Paleocene mammals, including the f i r s t  description of 
fossi ls  from the general provenance of the type specimen of this species. 

Chivomyoides Stehlin, 1916 

Genotype. - Chivomyoides campanicus Stehlin, 1916, 
Novth American species. - Chivomyoides minov n. sp., C. caesov Gingerich, C. potiov 

n. sp., C. majov n. sp. 
Diagnosis. -Species of Chivomyoides differ f rom those of the other plesiadapid gen- 

e r a  in having extraordinarily robust central incisors and a very deep mandible, with 
relatively small but broad cheek teeth. 

Specimens of Chivomyoides have only recently been discoveredin the North American 
fauna (Gingerich, 1973). Four distinct fo rms  a r e  now known f rom beds spanning most 
of the Late Paleocene. 

Chivomyoides minov n. sp. 
P1. 1, figs. 5, 9 

Type. - USNM 208976, a right upper central incisor. 
Type locality. -The type and a lower incisor of this species come from Section 17, 

T 26 N, R 113 W, Lincoln County, where they were found in the Chappo member of the 
Wasatch Formation (hence designation of the locality as "Chappo-17") in the La  Barge 
a r e a  of Wyoming. 

Diagnosis. - C. minov differs  f rom the other species of Chivomyaides in being sig- 
nificantly smaller  (see Table 2 for  comparative measurements). It has a relatively 
more narrow crown than either C. potiov o r  C. majov. 

Etymology. - minov, L., in reference to the relatively small size of this species. 
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TABLE 2 - Measurements of the type specimens of the North American 
species of Chiromyo ides .  Typespecimens a re  all upper cen- 
tral  incisors, and the measurements (in mil1imeters)are an- 
teroposterior and transverse diameters (measured at the base 
of the crown), and crown width (measured half way between 
posterocone and laterocone). 

Anteroposterior Transverse Crown 
Diameter Diameter Width 

C .  minm 5.6 2.7 3.3 

C .  caesm 6.0 3.2 3.4 

c. major 6.0 3.9* 4.3* 

* ~ a s e d  on two additional specimens from the type locality. 

Chiromyoides potior n. sp. 
PI. 1, figs. 7, 11 

Nothodectes gidleyi (in part), Gidley, 1923, P1. 3, fig. 16. 
Plesiadapis gidleyi (in part), Simpson, 1937, P1. 9, fig. 16. 

Type. - USNM 10639, a left upper central incisor. 
Type locality. - Tiffany? beds, 5 1/2 miles east of Bayfield, Colorado. 
Diagnosis. - Chiromyoides potior differs from C. minor, C. caesov,and C .  campani- 

cus in having an upper central incisor with a less  elongated cross section anteropos- 
teriorly, a relatively broader crown, and a smaller posterocone. C. potior is similar 
to C. major, but it is significantly smaller and differs in having the mediocone on 1' 
only approximately equal in size to the laterocone. 

Etymology. -potior, L., in reference to the stouter, stronger upper incisors of this 
species, compared to those of the earl ier  species. 

Chiromyoides major n. sp. 
PI. 1, figs. 8 ,  1 2  

Type. - PU 21150, most of the crown of a left upper central incisor. 
Type locality. - The type and three additional incisors were found at  the Paint Creek 

locality, Willwood Formation, in the Big Horn Basin, Wyoming. 
Diagnosis. - Chiromyoides major differs from C. potior and the other species of 

Chiromyoides in being significantly larger, and in having a relatively larger mediocone 
on I ~ .  

Etymology. -major, L., in reference to the larger size of the incisors in this spe- 
cies compared to the earl ier  species. 

STRATIGRAPHIC AND PHYLOGENETIC RELATIONSHIPS 

The next problem of interest is determining the phylogenetic relationships of the 
eighteen valid species of Plesiadapidae now known from North America. Though sev- 
e ra l  paleontologists have recently advocated ignoring stratigraphy when solving. phylo- 
genetic problems (e.g. Schaeffer, Hecht, and Eldredge, 1972; Cracraft, 1974), in this 
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study the stratigraphic distribution of the species proved critical to understanding their 
relationships, and I doubt that aunique, reliable solution could have been achieved with- 
out detailed stratigraphic documentation. 

The methodology involved is relatively simple, and it i s  based on the application of 
two classic principles of stratigraphy: Steno's principle of superposition, whereby the 
strata at  the bottom of a normal sequence a re  recognized a s  older than those above; 
and William Smith's law of faunal succession, which recognizes the value of guide fos- 
s i l s  in correlating rocks of equivalent age. Stratigraphic columns including two or  
more plesiadapid species were established in as many local areas as  possible. Four 
new columns (including a measured column with six species in sequence in the type 
section of the Polecat Bench Formation) were combinedwith five columns already avail- 
able in the literature (e.g. Simpson, 1937, p. 43). Stratigraphic levels containing the 
same species were correlated in all columns. Thus the relative ages of almost all 
species (all except Pvonothodectes matthewi vis-h-vis Pvo. jepi) were firmly estab- 
lished on stratigraphic evidence. 

Plesiadapid species are  known from eight stratigraphic levels in the Torrejonian, 
Tiffanian, and Clarkforkian (Middle Paleocene to Early Eocene, see below) of North 
America. The species which are found in each successive level are  listed in rows in 
Text-fig. 1. It is clear that the species of Nannodectes form a single evolutionary lin- 
eage, a s  do the successive species of Chivomyoides. The main lineage of Plesiadapis 
divides in the upper levels into two, with a lineage of small species (Ples. fodinatus - 
Ples. d u b i ~ )  coexisting with a lineage of larger species. On the basis of their close 
resemblance, it is almost certain that Nannodectes intevmedius is derived from PYO- 
nothodectes jepi, and Chivomyoides minov appears similarly to be derived from Plesi- 
adapis anceps. Plesiadapis fodinatus andPles. simonsiboth appear to be derived from 
Ples . chuvchilli. 

BIOSTRATIGRAPHIC ZONATION 

Each of the stratigraphic levels listed in Text-fig. 1 is a distinctive biostratigraphic 
zone, with a characteristic assemblage of plesiadxpid species. For convenience, the 
largest species in eachzone has been chosen to bear the name of the zone and i t s  strat- 
igraphic range defines the limits of the zone. The sequence of North American plesi- 
adapid zones is listed in a column at the left of text-fig. 1. In the absence of evidence 
to the contrary, the zones have been representedas approximately equal in time dura- 
tion (with the exception of the Ples.  cookei zone, which may span a longer period than 
the others). 

Whereas previously the age of a Middle or  Late Paleocene fossil deposit was tenta- 
tively estimated to be Torrejonian, early Tiffanian, late Tiffanian, or Clarkforkian 
(note, for  example, the clustering of localities in these categories in Van Valen and 
Sloan, 1966, fig. I), i t  is now possible to be more precise -- if the deposit contains 
plesiadapid fossils it can confidently be placed in one of eight biostratigraphic zones, 
depending on the identity of the species involved. 

The fact that Plesiadapis cookei is known only from a restricted time period between 
the Tiffanian and the Graybullian has an important bearing on the validity of the Clark- 
forkian age. H. F. Wood, et  al. (194l)first proposed the Clarkforkian a s  a latest Pale- 
ocene provincial age, based on the Clark Fork beds of northwestern Wyoming. Plesi- 
adapis cookei was listed in this proposal as  the only index fossil of the Clarkforkian. 
More recently, R. Wood (1967) completed a general review of the fauna from the Clark 
Fork beds and concluded that any recognition of a Clark Fork stratigraphic, faunal, or 
time unit was unwarranted by the available evidence. He disqualified Plesiadapis cookei 
and other important species as members of the Clark Fork fauna since the specimens 
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TEXT- FIG. 1 - Phylogenetic relationships of the North American species of Pronothodectes, 
Nannodectes, Chiromyoides, and Plesiadapis. Species of the major lineage from 
Pro. matthewi to Ples.  cookei have been chosen to define the sequence of super- 
posed biostratigraphic range zones listed at the left of the figure. The total a- 
mount of time represented by the Torrejonian (part), Tiffanian, and Clarkforkian 
in the figure is about 8 - 9 million years (from approximately 62 my to 53 my ago; 
modified from Berggren, 1972,  fig. 4). Lacking evidence to the contrary, the 
zones a re  depicted as  approximately equal in duration, though additional study of 
other lineages will be necessary to confirm this. 

representing the species could not be unequivocally assignedto the Paleocene o r  to the 
Eocene. However, which epoch the fossils a re  assigned to is not really relevant to the 
question of faunal distinctness. The present study has shown that specimens of Plesi- 
adapis cookei are  limited to a definite biostratigraphic zone intermediate between the 
Tiffanian and Graybullian, lending considerable support to recognition of a distinct Clark 
Fork fauna and a Clarkforkian mammal age. 

Plesiadapis cookei and the Clarkforkian have longbeen considered to be Late Paleo- 
cene in age. Two facts argue against that age assessment: a) the earliest Perisso- 
dactyla (Hyracotherium) and Rodentia, forms marking the beginning of the Eocene in 
Europe, a re  present in the p les .  cookei zone; b) Plesiadapis cookei itself resembles 
closely a new species of plesiadapis from the earliest Sparnacian fauna of Meudon in 
the Par is  Basin (whereas the North American Ples .  simonsi closely resembles species 
f rom the European Cernay fauna). This suggests that the North American Clarkforkian 
should properly be considered Early Eocene in age (with the base of the Eocene defined 
as the base of the Par is  Basin Sparnacian; see  Gingerich, 1975, for  discussion and 
references). Much of the confusion regarding both the Clark Fork fauna and the Sand 
Coulee fauna may be due to their synonymy --both a re  now known to contain Plesiadapis 
cookei. The upper beds of the pies. cookei zone yield Pelycodus ralstoni, a primate 
species characteristic of the Sand Coulee fauna, whereas a new larger species inter- 
mediate morphologically between p .  yalstoni and P .  tr igomdm is found in the lower 
Gray Bull beds (Gingerich and Simons, in prep.). 
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TEXT-FIG. 2- Sequence of plesiadapid zones and a correlat ion of the major plesiadapid-bear- 
ing deposits in North America. The Plesiadapis  cookei zone appears to  be divis- 
ible, with Chivomyoides p o t i m  occurr ing in the lower par t ,  C. majovin the upper. 

z 
9 
Y 

a e r 
J 
0 

z 
a - 
Q 
LL 
LL - 
I- 

z 
5 

% .  
L c' 
t, a e 

- --- 

P~esiodopis 
cookei 

P1esiodopis 
simonsi 

Plesiodopis 
churchilli 

Plesiadopis 
r ex 

pleSiadoPis 
onceps 

P1eSiOdopis 
proecursor 

Pronothodectes 
jepi 

Pronothodectes 
motthewi 

Plesiadapis dubius 

'~h i rom~o ides  major 

2~hiromyoides potior 

Plesiadapisfodinatus 

Nannodectes off. gidleyi 

Chiromyoides potior 

Nannodectes gidleyi 

Chiromyoides coesor 

Nannodectes simpsoni 

Chiromyoides minor 

Nannodectes gazini 

Nannodectes intermedius 

2 ~ e o r  creek, Chappo-12, 2 ~ i t t l e  Sand Coulee, 

'Paint Creek, Togwotee bwer variegated seq., 

'Upper Sand Draw. 

Bayfield, Chappo-I, DellCreek, 

Fossil Hollow, MiddleSond Draw, Princeton Q., 

Schoff Q., Titanoides Loc. 

Airport Loc., Croc Tooth Q., Divide Q., 

Long Draw Q., Lower Sand Draw, 

Mason Pocket, ~a lco lm's  Loc. 

Battle Mountain, Cedar Point Q., Choppo-17, 

Ledge Loc., Love Q., Melville- 13, Saddle Annex, 

Twin Creek, West End Loc., ~ r i cksonh  Landing. 

Highway Blowout, Saddle Loc., Scarritt Q. 

Doug lass Q., Keefer Hi l I. 

Rock Bench Q. 

Gidley Q. 



NORTH AMERICAN PLESIADAPIDAE 147 

Lists of the major plesiadapid-bearing localities in North America a re  presented in 
text-fig. 2, with correlative localities listed alphabetically within each division. The 
relative stratigraphic position of each locality was determined by identifying the spe- 
cies of Plesiadapidae from that locality, and then referring the locality to the proper 
plesiadapid zone. 

Finally, i t  shouldbe noted that while the zonation illustrated in text-fig. 2 was derived 
f rom a study of Plesiadapidae, the stratigraphic position of the localities listed will be 
the same for any other taxonomic group of vertebrates, and this sytem of zones thus 
provides a stratigraphic framework for studying the evolution of other groups as well. 
As additional evolutionary lineages of Paleocene mammals a re  studied in detail, it 
should be possible to increase further the resolution of the zonation through the pre- 
cise definition of concurrent range zones. 
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