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+ MEmODS 

Field methods have included the measurement 
of nearly 100 stratigraphic sections selected whenever 
possible at approximately 1-2 km intervals along 
exposed outcrops of canyons and valleys. The 
sampling covered the majority of the Fossil Butte 
Member of the Green River Formation, involving an 
area of nearly 1000 sq. km. Poor outcrops, covered 
section, or erosion (lack of outcrop) prevented 
sampling in some areas. 

The same stratigraphically equivalent 
sedimentary units (Figure 1) were sampled from each 
stratigraphic section. Samples consisted of hand size 
rock samples that were labeled, including vertical 
orientation indicated with an up-arrow. Sample 
locations were plotted on topographic maps and air 
photos. Thickness of each unit as well as intervals 
between units was measured with a jacob staff. 
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YJiUre 1. Stratigraphic section of the Green River Formation showing units sampled 
during this study. 

In the laboratory each rock sample was slabbed 
with a rock saw, polished, acid etched and stained, to 
allow detailed sedimentological analysis. X-ray 
diffraction, thin-sectioning, and isotope analysis is 
being performed on each sample. Data obtained is 
being entered into computer graphics programs and 
plotted out as a series of paleogeographic maps 
showing unit thickness variations, mineralogic 
variations, laminae frequency variations, etc. 

+ PRELIMINARY RESULTS 

Figure 2 illustrates that preliminary 
paleogeographic maps that are being constructed. 
Fossil Butte National Monument is located somewhat 
north of the deepest portion of fossil lake. 
Preservation of fossil fish follow the depth trends, 
with the best preserved fishes found in the deepest 
portions of the lake. However fossil fish are still 
fairly well preserved in lake margin localities, and 
include more abundant sting-rays and other species. 
The map provides other important clues about Fossil 
Lake during unit 5 time. Note that lake depths are 
not great, generally around 11-13 m nearer the 
center. This is comparable with modem Salton Sea 
which has maximum depths of 15 m and is of 
comparable size (and contains abundant fish). The 
depth is calculated from 4 m maximum delta f~reset 
sequences near the inflow area in the southeast comer 
of the basin. The delta foresets indicate the lake 
depth at site of deposition. Lake depths at any 
location are calculated by: multiplying the distance 
from known delta foreset sites by interpreted lake 
bottom gradients and then adding the estimated depth 
at the site of delta deposition (4 m maximum). 
Bottom gradients were probably less than .40 m per 
km (established from work of Bradley (1929, 1964; 
Surdam and Wolfbauer 1975; and Lundell and 
Surdam 1975). In other words, 16 km times .4 m 
plus 4 m would equal10.4 m depth. One could add 
a meter for water depth above the delta topset beds. 
The bottom profile is interpreted from the unit 5 
isopach map (unit thickness map), where one assumes 
that the thickness of the unit is related to lake depth 
based on work of Buchheim (in press). Deeper 
regions of the lake being more distant from the 
margins and source areas received less sediment 
deposition. Higher total organic carbon contents are 
also expected in the deeper zones due to lower 
oxygen levels and temperatures. Although not plotted 
on this map yet, total organic carbon contents of unit 
5 follow in a general way these depth trends. Note 
that the paleogeographic map shows a relatively 
"steeper" bottom profile on the east side of the lake 
basin (as indicated by isopach lines), while the west 
side of the lake exhibits a much lower profile. 
Preliminary studies have indicated that the lake 
extended as a shallow shelf a significant distance to 
the west, perhaps as much as 30 km beyond the map 
border. 

2

University of Wyoming National Park Service Research Center Annual Report, Vol. 16 [1992], Art. 14



• 11-13 meters deep 
(34-40 ft.) 

10-11 meters deep 
(30-34 ft.) 
8-10 meters deep 
(24-30 ft .) 

1111111111111 ;~~-~e~~)s deep 

~- lnfow areas 
· . 1-7 meters deep 

(3-21 ft.) 

·-··18··-· Unit thickness 
contour in em 

: -7.95 oxygen isotope 

97 

Figure 2. Paleogeography of Fossil Lake during Unit 5 time: includes lake depth, unit 5 thickness (contours), 
inflow dominated areas, and oxygen isotopes. See text for discussion. 
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