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INTRODUCTION 

The Green River Formation represents 
one of the largest documented accumula­
tions of lacustrine sedimentary rock in 
the world. It extends over an area of 
more than 65,000 square kilometers 
(25,000 sq. miles) and averages about 
600 meters (2000 feet) in thickness 
(Bradley, 1929). It covers portions of 
three states (Wyoming, Colorado and 
Utah), but most of the paleontological 
work in the Green River Formation has 
been done in Wyoming. Not only is the 
formation widespread, but at many 
localities there is an intricate record of 
both flora and fauna of the locality at 
the time of deposition. Several complex 
Eocene lake communities, containing 
organisms from the size of microscopic 
algae to 5 meter (16 foot) crocodiles, 
have been frozen in time for 40 to 50 
million years to be reconstructed by 
paleoecologists today. 

The "Green River Formation" is 
presented here not as a homogeneous 
system, but rather as strata deposited in 
a complex system of lakes ecologically 
different from each other and contain­
ing ecological differences within them­
selves. There are some publications 
concerning Green River community pal-
eocology which consider the Green River 
Formation as a single community, or 
combine both Wyoming Eocene lakes 
(Fossil and Gosiute) as a single commun­
ity, ignoring differences in both paleo-
ecology and time. It is hoped that this 
paper will make it apparent that the 
Green River Formation is a complex col­
lective system including many different 
lacustrine environments, changing both 
geographically and chronologically. 

Part I discusses the geologic history 
of the Green River Lake System and 
gives code numbers to some of the most 
heavily collected localities in the Green 
River Formation. These code numbers 
are referred to throughout this mono­
graph. Part II is a review of the Green 
River fish fauna, with many figures and 
simplified tables listing diagnostic fea­
tures to aid in specific separation. It also 
includes several tables indicating relative 
abundances of genera from several local­
ities and comparing the Green River lake 
faunas with the Middle Eocene lake 
faunas in Washington State and British 
Columbia. Parts III-V are basically refer­
ence guides to Green River fossils other 
than fish with tables designed to give 
specific or familial references and photo­
graphic atlases. Appendices I and II 
include information on preparation and 
excavation of Green River fossils, Ap­
pendix III explains the repository 
abbreviations used in this paper, and 
Appendix IV is a glossary. The bib­
liography is divided into two parts: a 
"Bibliography of Green River Paleon­
tology," which includes nearly all of the 
known publications about the paleon­
tology of the Green River Formation, 
and "Additional References," which in­
cludes references cited in this paper not 
about Green River paleontology. 

This monograph analyses the paleon­
tology of the Green River Lake system 
in a broad community sense with em­
phasis on the fish community. It is to 
be hoped that other communities in the 
Early Tertiary can be examined in a 
similar way, so that the evolution of 
North American lacustrine communities 
can be better understood. 
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Parti 
GEOLOGIC HISTORY 

THE GREEN RIVER LAKE SYSTEM 

The Green River system of Eocene 
lakes lay in a series of intermontane 
basins formed by geologic events that 
uplifted the Rocky Mountains during 
early Tertiary time. These basins filled 
from the drainage of nearby tectonic 
highlands and eventually contained fresh­
water lakes supportive of a varied and 
abundant fauna. Large amounts of ash 
found in the lacustrine sediments in­
dicate that volcanoes were particularly 
active periodically throughout the his­
tory of this lake system. 

The Eocene climate of the Green 
River lake system was much different 
from the desert-like climate of that area 
today. Both the fauna (crocodiles, 
alligators, boa constrictors, and a few fish 
families whose extant members are sub­
tropical) and the flora (such as large palm 
trees and balloon vines; see MacGinitie, 
1969, page 40) indicate warm temperate 
to subtropical conditions. Bradley (1929; 
1948), MacGinitie (1969) and others 
(Roland Brown, E.W. Berry, and F.H. 
Knowlton, in various papers) have con­
cluded that the climate of most of the 
area was similar to the present climate of 
the Gulf Coast and southern Atlantic 
regions of the United States: subtropical 
with an annual rainfall of 75 to 100 cm 
(30 to 40 inches; Bradley, 1929; 1948) 
and with essentially frostless winters. 
The average annual minimum tempera­
ture was over 2°C (36° F) (MacGinitie, 
1964), and the overall average annual 
temperature was 15 to 21°C (60-70°F). 

The Green River system was com­
posed of three lakes: Lake Uinta, Lake 
Gosiute and Fossil Lake (see figure 1.1). 
Lake Uinta was the first of the Green 
River lakes to form, and its Paleocene 
phase has been referred to as Lake Flag­
staff by Schaeffer and Mangus (1965), 
McGrew and Casilliano (1975), and 
others. Lake Uinta gradually dried up in 
the south during Late Paleocene time, 
but expanded eastward into what is now 
the Uinta Basin while two other lakes 
were forming in what is now Wyoming. 

Lake Gosiute occupied the Green 
River and Washakie basins; shortly after, 
Fossil Lake formed in Fossil Basin, a 
long, narrow, north-south trending syn­
clinal trough in southwestern Wyoming 
just west of Kemmerer. It is not known 
definitely that the lakes were connected, 
but McGrew and Casilliano (1975, page 
32) suggest that Lake Gosiute could have 
been connected by a narrow channel to 
the southern end of Fossil Lake for a 
brief period, or periods. 

Time ranges for these lakes differ. The 
short-lived Fossil Lake appears to have 
existed only in Early Eocene time, 
whereas Lake Gosiute persisted from 
Early Eocene to Middle Eocene, and 
Lake Uinta from Late Paleocene to late 
Middle Eocene. The time ranges, geo­
graphic extents, and locations of these 
lakes are shown in figures 1.1 and 1.2. 

Besides occupying different time 
ranges, the three Green River lakes differ 
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Figure 1.1. Approximate locations and areas of the three Green River lakes at six different inter­
vals of time during their history (mostly from McGrew and Casilliano, 1975 and Paul Buchheim, 
personal communication). 

4 


