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Fits the tectonics expected during the Flood

In order for the floodwaters to drain off the future 
continents, differential vertical motion of the crust and 

upper mantle had to occur.  This is indicated in Psalm 104:8, 
‘The mountains rose; the valleys sank down’ (NASB).  
Geomorphologist Lester King states that such differential 
vertical motion is observed all across the earth:

‘So the fundamental tectonic mechanisms of 
global geology are vertical, up or down: and the 
normal and most general tectonic structures in 
the crust are also vertically disposed … .  But one 
must bear in mind that every part of the globe—on 
the continents or in the ocean basins—provides 
direct geological evidence that formerly it stood at 
different levels, up or down, and that it is subject 
in situ to vertical displacements [emphasis in 
original].’2 For example, figure 7* shows up to 
7,000 m of differential vertical motion between the 
granite on top of the Beartooth Mountains and the 
granite in the adjacent Bighorn Basin below, which 
contains about 4,200 m of basin-fill sedimentary 
rocks.  Such differential vertical movement must 
also have occurred at the large scale between 
continents and ocean basins (figure 8).3,4   
 It is within this context of global tectonics with 

uplifting mountains and sinking valleys or basins that the 
Green River Formation (GRF) fits.  The formation was 
deposited within several sinking basins while mountains 
uplifted in the central Rocky Mountains.  Such a tectonic 
scenario fits well with Flood tectonics, especially during the 
Recessional Stage,5 throughout the whole Rocky Mountain 
area from New Mexico north to Montana (figure 9). 

The huge volume of sediment

During and after this great vertical tectonic movement, 
the basins that contain the GRF, like other Rocky Mountain 
basins, collected huge volumes of thick sediments that later 
turned into sedimentary rock.  When we discuss the GRF, 

we must include the coarser-grained Wasatch Formation 
and the mostly volcanic Bridger and Washakie Formations, 
since these formations interfinger with the GRF as part of 
the ‘basin fill’.  The Greater Green River Basin covers an 
area of 51,000 km2 with a maximum basin fill thickness 
over 3,000 m.6  The Uinta-Piceance Creek basins cover 
almost the same area, but with a maximum depth of 6,800 m 
adjacent to the southern Uinta Mountains.7  The average 
depth in the Uinta-Piceance Creek Basins is probably around 
3,000 m with a volume of around 130,000 km3.  There must 
have been even more basin fill sedimentary rocks, since a 
significant amount of erosion has occurred.

How is this immense volume and great depth of 
sediment to be deposited in these basins within the short 
post-Flood timescale?  One can estimate that mountain 
erosion and basin sedimentation would have been greater 
for several hundred years following the Flood due to the 
post-Flood Ice Age,8 but this extra sedimentation would be 
a drop in the bucket compared to the huge volume in these 
basins.  It seems that only the global catastrophe of the 
Flood could account for so much sediment, similar to other 
monstrous sedimentary deposits in the rock record.

Most of the sediments seem to have been deposited 
as horizontal layers with little erosion between.  If 
sedimentation were post-Flood from the surrounding 
mountains, one would expect immense, thick alluvial fans 
and landslides tapering basinward away from the mountains.  
Many of these mass movements should also reach the centre 
of the basins, since it is well-known that mass movements 
can travel great distances on a low slope.9  This debris 
would likely be a chaotic mixture of breccia and debris 
flow material, rounded rocks from fluvial action, numerous 
cut and fill structures and numerous channels.  This does 
not seem to be the style of basin sedimentation, and there 
is little indication of significant mass flow in the centres of 
the basins.

Massive erosion occurred after deposition

One of the most impressive evidences, that the GRF and 
its associated formations were deposited during the Flood, 
is that after all this huge volume of sediment was deposited, 

*  Figures are numbered continuously through all the articles in this 
forum.

The case for Flood deposition of the 
Green River Formation
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The Green River Formation (GRF) is a controversial formation within creationist earth science.  Evolutionary 
geologists see the GRF as a sequence of about six million varves deposited with other associated formations over 
a few tens of millions of years of geological time.1  Furthermore, these geologists also ‘find’ Milankovitch and 
sunspot cycles in the ‘varves’.  A number of creation geologists have found evidence that has convinced them the 
GRF formed in a post-Flood lake.  The several times I have examined the GRF from a geomorphological point 
of view, I have come to the conclusion that it was formed during the Flood. 
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between.  Figure 10 shows some of these sedimentary 
remnants in the distance with the Boar’s Tusk—a small 
remnant of the throat of a volcano that is over 100 m 
high—in the foreground.

The other basins also show at least 600 m of 
erosion.  In Fossil Basin, the east-west valley excavated 
through the central part where the Fossil Butte National 
Monument is located (figure 2), gives evidence of about 
600 m of erosion (figure 4).

From a uniformitarian point of view, slow erosion of 
sedimentary rocks over millions of years does not make 
sense, because these erosional remnants should have also 
been eroded away or reduced greatly in size, especially 
since precipitation and mass wasting is greater the higher 
the elevation and the steeper the slopes.  Furthermore, 
sedimentation from higher areas should tend to fill up the 
valleys with fairly recent alluvium.  The current amount 
of alluvium in low areas appears to be quite thin.  The 
geomorphology of the area implies rapid erosion over a 
short period of time.  

From a creationist earth science point of view, how 
is so much material to be eroded from these semi-arid 
basins in the post-Flood period?  One cannot invoke a 
catastrophic dam breach either from an Ice-Age lake or 
from an enclosed basin, because the area is already at 
high altitude.  In fact the eastern Greater Green River 
Basins straddles the continental divide!  Besides, dam 
breaches would leave abundant evidence.12

Furthermore, the products of erosion from these 
currently semi-arid basins are not found ‘downstream’ in 
some monstrous flood plain.  The eroded sediments are 
completely gone, just like in other areas of the western 
U.S.  This is a signature of Genesis Flood erosion during 
the Recessive Stage.5

Tropical and subtropical fossils

A fair amount of tropical and subtropical fossils are 
found in the basin fills, such as palm and crocodile fossils.  
How can such warm climate organisms be explained 
soon after the Flood in this continental interior area?  
This was the time of the Ice Age.8,13  Winter temperatures 
in continental areas are determined by the amount of 
sunlight, which is relatively low in winter, and model 
simulations indicate cold temperatures for this region 
even during the ‘warm’ Eocene.14

Tropical and subtropical elements, often in mixtures 
with cool temperate fossils, are more a signature of Flood 
deposition.  Such warm-climate vegetation can generally 
be found at middle and high latitudes of both the southern 
and northern hemispheres.15  It is dated as ‘Cretaceous’ 
and ‘Cenozoic’ by evolutionists.  This warm-climate 
material was likely spread around the earth in strong 
Flood currents.16  It does not make much sense that such 
warm climate plants and animals lived at high latitude 
and within continental interiors during the post-Flood 

Figure	7.	  Differential vertical motion of the crust with the granitic 
Beartooth Mountains planation surface faulted to various elevations 
between �,000 and �,000 m above sea level.  In the adjacent Bighorn 
Basin, granite is located about �,000 m below sea level.  The Beartooth 
fault represents a differential vertical change of up to 7,000 m.  The 
Bighorn Basin contains at least �,200 m of sediments.��

Figure	 8.  Large-scale differential vertical motion between the 
continents and ocean basins occurred during the Recessional Stage 
of the Flood.
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the top of the basin fills was greatly eroded.  This pattern 
is similar to other basins in the Rocky Mountains of the 
western United States.10 

During the mid-summer 2004 field trip with John 
Whitmore, I estimated that about 600 m of sedimentary 
rocks were eroded from the central part of the eastern 
Greater Green River Basin.  I arrived at this based on a 
series of gently southward dipping strata on the southern 
part of the basin with approximately 100-m high cuestas11 
facing north.  If you project the strata northward, the strata 
once were about 600 m higher over a large area at the 
centre of the basins.  This was reinforced by a series of 
erosional remnants on the north side of the basin that were 
also approximately 600 m higher than the eroded valleys 
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period.  Furthermore, this evidence also implies that the 
Flood/post-Flood boundary is in the late Cainozoic in many 
areas of the world.

Fossils indicate rapid deposition

The GRF is famous for the immense number of generally 
excellently preserved fossils, especially fossil fish (figure 
3).  The fish fossils are found in abundance in the Green 
River supposed varves.  Such an observation indicates that 
these thin laminae are not varves since fish will rot in only a 
few weeks, even on the oxygen-less bottom of a deep, cold 
lake.17  Such well-preserved specimens indicate rapid burial, 
not the slow burial one would expect in a lake.

Pediments

Pediments occur here and there at the edge 
of the basins that contain the GRF.18  Pediments 
are generally flat planation surfaces cut in granite 
or sedimentary rocks.  They have a capping of 
generally rounded rocks and are found at the base 
of a mountain range or ridge.  The pediments in 
these basins are sometimes cut on the GRF or its 
associated formations.  I previously presented a case 
that pediments are typical valley features formed 
during the Channelized Phase of the Recessional 
Stage of the Flood.19  

Pediments are not observed being formed 
today.  In fact, they are being destroyed by erosion.  
Uniformitarian scientists cannot explain the 
formation of pediments.  The fact that pediments 
have formed on top of the basin-fill sediments 
strongly indicates that these basin fills, including the 
GRF, were deposited in the Flood.  The pediments 
observed by the author near Grand Junction were 
capped by cobbles and boulders, some of which 
were exotic quartzites that outcrop over 100 km east 
up the Colorado River.  Such exotic rocks indicate 
the formation of pediments by strong downvalley 
flowing currents (uniformitarian scientists believe 
pediments were formed by streams flowing out of 
the adjacent mountains).

Quartzite cobbles and boulders

I have been studying the long-distance transport 
of exotic, well-rounded quartzite cobbles and 
boulders with percussion marks in the south-west20 
and north-west part of the United States and adjacent 
Canada.21  These quartzites overwhelmingly 
indicate Flood transport during the Recessive 
Stage.  That is one reason why I am so interested 
in studying, in more depth, the basins containing 
the GRF, which are between my two study areas.  
I was rather surprised and delighted to find that 
many quartzite cobbles and boulders had been 
spread out over the basin fills (figure 11).  The 

exotic, well-rounded quartzite has a similar signature to 
quartzite I have found elsewhere and indicates transport 
by the Flood, mostly from the mountains of south-east 
Idaho and the Uinta Mountains.  I have not figured out the 
exact significance of all this quartzite, yet.  However, one 
conclusion is that the basins fills must be from the Flood, 
since the quartzites are commonly on top of the GRF and 
its associated formations.

Thick, extensive coal in equivalent basins

As already stated, the basins containing the GRF were 
likely formed at the same time as other Rocky Mountains 
basins.  Some of these basins have thick, low ash, low clay 

Figure	9.  Three types of basins formed between mountain uplifts in the Rocky 
Mountains and high plains of the western United States during the Laramide 
orogeny within the uniformitarian paradigm (from Dickson et al).�5
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coal seams of early Cainozoic age within the uniformitarian 
timescale.22  For instance, in the Powder River Basin of 
north-east Wyoming and south-east Montana (figure 9), 
there are several of these coal seems.  The newly discovered 
Big George Seam in the western Powder River Basins 
covers an area of about 100 km north-south by 40 km 
east-west, and is 61 m thick.  It is difficult enough to 
explain such coal seams during the Flood.  However, it 
seems to be several orders of magnitude more difficult to 
explain such basin fill coal seams from a uniformitarian 
or a post-Flood view.

The thick volcanic sediments in the 
Bridger Formation and volcanic 

winter

The Bridger and Washakie Formations 
are composed mainly of volcanic sediments, 
possibly from the Absaroka volcanic field 
of north-west Wyoming.23  Such volcanism 
would produce a volcanic winter, similar to a 
nuclear winter24  Temperatures would be quite 
cold in the central Rockies as a result.  How 
can the warm temperate to tropical fossils 
in the Bridger Formation25 be explained in a 
cold winter?

There is much evidence for extensive 
volcanism during the Cainozoic in the western 
United States.  This includes the ‘Miocene’ 
Columbia River basalts of the Pacific 
Northwest.  I have already made a case from 
six arguments that these basalts were laid 
down in the Flood.26  Like me, Harold Coffin 
has also changed his previous opinion and 
now believes these basalts were laid down in 
the Flood.27  The ‘Eocene’ Absaroka volcanics 
is a series of volcanic lahars28 that contain 
petrified trees, many standing upright at many 
levels—the so-called fossil forests.  Harold 
Coffin has worked for years on these volcanic 
deposits.  Based on much evidence, he posits 
that the formation of the high-altitude, much-
eroded Absaroka volcanics involved a floating 
log mat during the Flood:

‘A transport model involving the 
flotation of trees and organic debris in 
a body of water, as illustrated in Spirit 
Lake [near Mount St. Helens], gives 
a better fit to the data as observed in 
the Yellowstone Petrified Forests.  
We propose that the Yellowstone 
Petrified Forests provide an example 
of catastrophic deposition.’29

 How can the Absaroka volcanics Figure	11.  Quartzite-capped flat ridge on top of the Green River Formation 
10 km south-east of Kemmerer, Wyoming, just south of Highway �0. 

Figure	10.  600-m high sedimentary erosional remnants in the background from 
the northern Greater Green River Basin.  The Boar’s Tusk, the throat of a volcano 
over 100 m high, is in the foreground.

and the Columbia River basalts be 
from the Flood while the Green River 
and associated formations be from the 

post-Flood period?

Other evidence

Many other arguments have been adduced that 
the Flood/post-Flood boundary is generally in the late 
Cainozoic for the western United States and for much of 
the world.3,4,30–32  This evidence includes characteristics of 
the Ice Age, meteorite impacts, planation surfaces, water 
and wind gaps, submarine canyons, rapid continental 
erosion, sinking ocean basins, inselbergs and other erosional 
remnants, and the formation of the continental shelf and 

P
ho

to
 b

y 
Jo

hn
 W

hi
tm

or
e



5�

Forum

JOURNAL OF CREATION 20(1) 2006

slope.  Moreover, these features are worldwide indicating 
a global Flood and not some local event.

Conclusion

The big picture of the GRF and its associated basin fill 
sediments is that they were deposited during the Inundatory 
Stage of the Flood and eroded during the Recessive Stage.  
Consistent with most other areas of the world, the Flood/
post-Flood boundary in the Rocky Mountains area is in 
the late Cainozoic.  As for a Flood model for the basins, 
I think the proposal by Whitcomb and Morris is a good 
place to start:

‘A possible plausible explanation might be in 
terms of a vast sedimentary basin formed by the 
gradual uplift of the land surrounding it, in the later 
stages of the Deluge period.  A complex of shallow 
turbidity currents, carrying the still soft surface 
sediments and organic slime from the surface of 
the rising lands would then enter the basin, mingle 
and deposit their loads.’33  
 There are a number of features in the GRF and 

associated formations that could suggest a post-Flood 
lake environment.  Many of these are indeed challenging 
to explain within a Flood model.  However, based on 
the abundant evidence that the GRF and its associated 
formations are from the Flood, I believe we need to think 
of Flood mechanisms for these features.  I am sure that 
Flood mechanisms can be developed in the future and that 
these will provide insight into the many complexities of the 
global Flood—an event I believe we are only beginning to 
understand.
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