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The Oklahoma Geological Survey is a state agency for research and public 

service, mandated in the State Constitution to study Oklahoma’s land, 

water, mineral, and energy resources, to make these findings available to 

the public and to promote wise use and sound environmental practices. 

Today, this mission seems more important than ever.

Introduction and Geologic Setting:
 Oklahoma is blessed with a wonderful geological heritage that benefits us in many ways. 
In addition to our petroleum, coal, and mineral resources, the state has a variety of exposed 
rocks that can be quarried for many uses, all of which are a huge boon to our economy. 
Oklahoma’s geology is internationally known because of these economic resources, and 
also because of the size and diversity of the many geologic features that are exposed and 
available for viewing around the state and in our 35 state parks.

 In the southern part of the state, many of these parks feature mountains that were formed 
and shaped by a variety of dynamic geologic processes. Other Oklahoma parks contain 
different kinds of geological wonders that include: the world’s largest natural gypsum cave 
that is open to the public at Alabaster Caverns State Park; an extinct volcano at Black Mesa 
State Park; and the rugged canyons of Roman Nose State Park.

 The Oklahoma Geological Survey brings this issue of Oklahoma Rocks! – State Parks to 
you so that you can better understand and enjoy our geological wonders! They are readily 
available at locations near you.

Dr. G. Randy Keller 
Director, Oklahoma Geological Survey
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GeoloGic SettinG
 Oklahoma is an exciting place for geologists who 
want to understand the many changes that have taken 
place in this part of the continent over the past 550 
million years (m.y.). This attraction is due in large 
part to the three mountain ranges – the Ouachitas, 
Arbuckles, and Wichitas – in the southern part of 
the State, the more than 460,000 oil and gas wells 
drilled, and the related petroleum studies that have 
examined in great detail what lies below the surface. 
In addition, many of Oklahoma’s state parks serve as 
geological laboratories where we can see and enjoy the 
results of this fascinating geological history.

 As viewed from the surface, the State’s geology 
consists of two distinct terranes – a northern part that 
is made up of relatively flat-lying rocks whose story 
begins about 515 m.y. ago, and a southern part that 
includes erupting volcanoes, colliding continents, and 
rising mountains between 350 and 280 m.y. ago. At 
Tenkiller, Red Rock Canyon, Roman Nose, Alabaster 
Caverns, and Black Mesa State Parks we can see 
the evidence for a relatively stable continent that 
periodically was covered by shallow seas, at times was 
swept by extensive river systems, and at still other 
times was well above sea level. During those times 
above sea level erosion removed the exposed rocks, 
leaving us with little evidence to figure out what was 
going on. Beavers Bend and Lake Murray State Parks, 
on the other hand, are the roots of old mountain 
ranges that help us explain what happened when the 
North American tectonic plate to the north collided 
with a tectonic plate to the south known as Gondwana.

 In general, Oklahoma’s rocks are younger to the west; 
thus, if we want to know something about the State’s 
older geologic history, we go east to the Ozarks and 
Lake Tenkiller. Here we see evidence for the repeated 
slow rise and fall of the sea relative to the land and 

areas of broad gentle uplift followed by subsidence 
from 515 to 305 m.y. ago. We see limestones with 
their marine fossils, ancient beaches and river 
channels turned to sandstone, and unconformities 
(gaps in the geologic record) that are evidence of broad 
uplift and erosion. In younger rocks to the west, we see 
some 265-m.y.-old deposits left by one of Oklahoma’s 
several seas. The gypsum beds at Roman Nose and 
Alabaster Caverns State Parks were formed in a 
shallow inland sea during periods of extreme aridity. 
The slightly younger sandstone at Red Rock Canyon 
is more typical of many of the red rocks in central 
and western Oklahoma, and it, too, was deposited 
on the edge of an ancient sea, although this time 
(260 m.y. ago) sand dunes bordered the ocean. The 
sedimentary rocks in the northwestern corner of the 
Panhandle and Black Mesa State Park range from 210 
to 80 m.y. old – the age of the dinosaurs. Throughout 
most of this time, Oklahoma was above sea level and 
eroding – leaving us with many questions about what 
the area was like – but some evidence for ancient 
rivers, lakes, and sand dunes remains. About 90 m.y. 
ago, Oklahoma and much of the midcontinent again 
was covered by a vast sea. A very “recent” (recent 
in geologic time) bit of history – and an unusual one 
– is the 5-m.y.-old lava flow that caps Black Mesa, 
a flow that came from a volcano in what is now our 
neighboring state of Colorado. Thank you, Colorado!!!

 Beginning 350 m.y. ago and lasting 70 m.y., the 
stable North American tectonic plate collided with 
another plate – Gondwana – along the southern part 
of what would become Oklahoma to form a series of 
complex mountain ranges that we now know as the 
Ouachita, Arbuckle, and Wichita Mountains. The 
Arbuckles and Wichitas were located on the site of an 
older ancient “flaw” in the Earth’s crust – about 540 
m.y. ago the continent tried, but failed, to pull apart 
and left behind igneous rocks and an unusually thick 

Oklahoma Rocks! State Parks GeOlOGIC SeTTInG  By: Dr. neil H. Suneson
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accumulation of the same sediments that were present 
to the north. As the Gondwanan plate moved north, it 
shoved its sedimentary layers up and over those on the 
North American plate. This deformation resulted in the 
highly tilted, folded, and faulted rocks that we see at 
Beavers Bend State Park – the Ouachita Mountains. 
At the same time, the collision caused the rocks at the 
site of the old failed split to deform and rise, forming 
the Wichita and Arbuckle Mountains, the roots of 
which can be seen at Lake Murray State Park. By 270 
m.y. ago, all the excitement was over, the mountains 
were largely eroded, and Oklahoma returned to its 
familiar pattern of occasional submergence by the sea, 

crossing by river systems, and emergence and erosion.
To summarize, the geology of Oklahoma’s northern and 
central state parks vividly illustrates the geology of that 
part of the state. At times Oklahoma was submerged, 
at other times the seas retreated and the land was 
exposed. During some periods we have an excellent 
geologic record, at other times the evidence is missing. 
Open oceans, beaches, complex river systems, inland 
seas, and sand dunes covered this part of Oklahoma 
at one time or another. But the history always occurred 
on a stable continent – nothing like what happened to 
the south.

Activities
1. Look up Gondwana on the internet. Which of the earth’s continents that we see today made up 

the giant and ancient Gondwana tectonic plate?
2. take a photo tour of western Oklahoma with your class. Using the travelOK website (http://www.

travelok.com/listings/sid.1/tag.state_Parks), visit all the region’s state parks. Notice that in all of 
the parks, there are cliffs of red rocks. do you think the red color is just a surface coating on the 
rocks or does it go all the way thought the rocks? remembering what you have learned, how do 
the rocks get their distinct red color?

Oklahoma Rocks! State Parks GeOlOGIC SeTTInG  By: Dr. neil H. Suneson

As the north American and 
Gondwana tectonic plates 
collided over 270 million 
years ago, oklahoma’s 
ouachita, Arbuckle, and 
Wichita Mountains rose 
out of the sea.
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 It is impossible to discuss the geology of 
Tenkiller State Park without also mentioning 
Tenkiller Ferry Lake and Greenleaf and 
Cherokee Landing State Parks. All are part of 
the gently rolling countryside that makes up 
Oklahoma’s Ozark Uplift, a heavily forested 

highlands in the northeastern part of the State. Some 
people talk about the Ozark mountains; but here the 
rocks are flat or nearly flat rather than being steeply 
tilted. These rocks are not deformed, so why are the 
Ozarks high, and why do geologists call this area the 
Ozark Uplift?

 The Pennsylvanian-aged collision that formed 
southern Oklahoma’s mountain ranges had far-
reaching effects, one of which was that the area 
we refer to as the Ozarks was gently uplifted as a 
huge block. It was broken, slightly, by northeast-
trending faults. Later, this block was deeply eroded 
by streams, some of which had the same northeast 
trend; one of these valleys is now filled in by Tenkiller 
Ferry Lake.

 The three state parks, including Tenkiller, are 
located on the 310-m.y.-old Atoka Formation. The 
Atoka is mostly sandstone (it is the rock wall just 
below the northeast side of the dam) and is an oil 
and gas reservoir in many parts of the State. The 
Atoka Formation is the youngest and most common 
formation around the southwestern margin of the 
Ozark Uplift. Because it is the youngest it is also the 
highest and forms the high hills; geologists call it a 
“caprock.” Older formations are exposed and can be 
seen beneath the Atoka where streams have eroded 
into this caprock. In some places around Tenkiller 
Ferry Lake, these older rocks are limestones that 
contain marine fossils – evidence that this part of 

Oklahoma was below sea level hundreds of millions of 
years ago.

 Water brings people to this part of Oklahoma! 
Unlike the murky streams, rivers, and lakes in most 
of the State, the water in Tenkiller Ferry Lake, and 
all of the Ozark lakes and reservoirs, is remarkably 
clear, making it ideal for swimming, fishing, boating, 
and even scuba diving. But why? The answer lies in 
the kind of rocks that surround the lakes. Most of the 
Ozark Uplift is limestone and sandstone; shale – a 
rock formed from mud – is common throughout most 
of the rest of Oklahoma. And when shale erodes, it 
reverts back to its original form – mud – which then 
flows into our streams and lakes. But shale is rare in 
the Ozarks. Another reason the water is clear is that 
much of the rain falling in the Ozarks seeps into the 
ground and forms caves as it dissolves some of the 
underlying limestone. (See our discussion of Roman 
Nose State Park.) This water eventually finds its way 
to the surface as seeps and springs, thereby avoiding 
the surface runoff and erosion that would muddy-up a 
nearby stream.

 The limestone and sandstone also partly explain 
why the Ozarks are high; both rocks are relatively hard 
and not easily eroded, especially when compared to 
the shale-rich formations that surround the Ozarks. 
This is the same reason the Arbuckle Mountains are 
high – lots of rock-hard limestone, easily visible along 
I-35, is present.

tenKilleR
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Activities
Hydroelectric power generation, also known as hydropower, is 
a clean, pollution-free, renewable domestic energy resource. 
it uses the natural power of flowing water and the simple 
principal of gravity to generate electricity. Hydropower provides 
about 10% of our nation’s electrical generating capability and 
represents most of our renewable energy resource base. in 
Oklahoma, about 7% of our electricity comes from hydropower.

there are 12 dams in Oklahoma that generate hydropower, one 
of them being the tenkiller Ferry dam.

1. there are four kinds of hydroelectric power plants. 
Visit p. 6 of http://hydropower.inel.gov/techtransfer/
pdfs/34916.pdf for a description of the different kinds. 
Most of Oklahoma’s are impoundment facilities, but one 
(salina) is a pumped storage facility. When is water released 
from the reservoir above the dam to generate electricity? Why 
is it released then? When is water pumped from below the dam 
to the reservoir above it? How much more energy does it take 
to pump the water to above the dam than is generated when 
the water is released?

2. Go to http://www.swpa.gov/agency.aspx and click on 
“sWPA – Overview Video.” Watch the video the southwestern 
Power Administration has produced on hydropower. What are 
some of the advantages of hydropower over other forms of 
power generation? What was the original purpose for building 
some of the earlier dams in this part of the country? What 
is “peak demand”? to generate electricity, water must flow 
from above the dam to below the dam. Put the following 
water flow-paths in order: (A) turbine (B) Penstock (C) river 
(d) reservoir. Which one of these is connected to the large 
generators that produce electricity?
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   Gypsum. To beginner geology 
students, it is #2 on the 
Moh’s Hardness Scale, which 

means it’s very soft. So soft, 
in fact, that you can scratch it with your 
fingernail. Despite (or perhaps because 
of) its softness, gypsum is a highly 
versatile mineral used in making wallboard 

(sheetrock), plaster, and fertilizer, and is an additive 
in many foods, pharmaceuticals, and other products. 
In Oklahoma, gypsum is good for the economy and 
means jobs. In 2012 Oklahoma produced more 
gypsum than any other state in the country – more 
than 5.8 million tons worth $185 million.

 But gypsum also has resulted in some of the State’s 
most beautiful scenery. The Blaine Escarpment is 
a prominent east-facing bluff that extends from 
near Watonga northwest to Freedom. The bluff and 

isolated mesas consist of slopes made up of brick-
red rocks so common in much of Oklahoma and 
tops that are capped by one or more layers of white 
gypsum, collectively known as the Blaine Formation. 
Three state parks feature this gypsum – Roman Nose, 
Glass Mountains, and Alabaster Caverns – and two 
demonstrate why the Blaine Formation is important 
not just for the rock and scenery it produces, but for 
another resource – water.

 At Roman Nose State Park the Blaine Formation 
consists of three individual gypsum layers: the 
Medicine Lodge (bottom), Nescatunga (middle), 
and Shimer (top, and prominent cliffs in the park) 
gypsum beds. The gypsum layers were deposited 
in a hypersaline sea about 265 m.y ago. Although 
the gypsum has a “salty” origin, the water it now 
contains is clean enough to use; thus, it is an 
aquifer, or a geologic formation with usable water. In 
southwestern Oklahoma, fractures and caves in the 
Blaine gypsum beds are tapped for irrigation water.

 CAVES ……..? Are there really caves in the 
gypsum? We get a hint of the gypsum caves at 
Roman Nose. At Big Spring, rain water falling in 
the area above the spring seeps into the ground and 
dissolves some of the underlying gypsum to form 
caves. Some of these water-filled caves emerge on 
hillsides and form springs; at Big Spring, hundreds 
of gallons per minute of highly gypsiferous water 
flows to the surface 24-7.

 But the most spectacular example of a gypsum 
cave is at Alabaster Caverns State Park where visitors 
can tour the only developed gypsum cave in the

? DiD YoU KnoW…
the longest gypsum cave in the world, outside of russia, 
is Jester Cave in Greer County. More than 6 miles of 
passageways have been mapped at Jester.
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Activities
 1. Go online and read about the Great salt Plains 

near Jet, OK. this is one of the few national 
wildlife refuges where visitors are encouraged to 
collect souvenirs – in this case hourglass selenite, 
Oklahoma’s state Crystal. Now figure out what 
Oklahoma’s state Fossil and state rock are.

 2. What are some other uses for gypsum? the chemical 
formula for gypsum is CasO4 • 2H2O or hydrated 
calcium sulfate. does your bread or toothpaste at 
home contain gypsum?

 3. Most caves are formed from limestone which is 
made up of the mineral calcite. read about tenkiller 
state Park and the limestone in the northeastern part 
of the state.

 4. Go to http://www.wildlifedepartment.com/
wildlifemgmt/species/okbats.htm and read about bats 
in Oklahoma. Are there bats at Alabaster Caverns? 
What other caves in Oklahoma contain bats?

 5. there are three different varieties of gypsum, known 
as satin spar, selenite, and alabaster. What is the 
difference between these three kinds of gypsum?

 6. Anhydrite is a mineral commonly associated with 
gypsum. What is the difference between anhydrite 
and gypsum? What is anhydrite used for in Oklahoma?

world. At a cool 46° to 60°F, Alabaster Cavern is 
a welcome respite in the summer. The same three 
gypsum beds present at Roman Nose are present 
here, but the cave is almost wholly developed in the 
Medicine Lodge gypsum bed. On a tour of the cave 
you can see features that illustrate why gypsum beds 
near the surface can cause geo-hazards: giant slabs 
and boulders have fallen from the ceiling; “domes” 
extend upward into the overlying  rock formations 
(including the Nescatunga gypsum bed), and water 
channels mark the floor. Gypsum dissolves easily, 
and rainwater flowing through small cracks will, over 
time, enlarge these into caves. Over more time the 
caves may enlarge and collapse, forming sinkholes. 
Structures built on the surface where gypsum 
is present may be caught in an active sinkhole, 
something most homeowners want to avoid!



  The geologic history of Red Rock 
Canyon is really three different stories. 
One is a story told on the canyon walls 
and in many of the other red rocks that 

make up so much of central and western 
Oklahoma. A second story is told in the canyon 

itself – why is it here and why does it run at almost 
right angles to the nearby major rivers? Thirdly, the red 
sandstone in the canyon is an aquifer that has provided 
water to a unique ecology and countless generations of 

Native Americans and Oklahomans.

 The Rush Springs Sandstone is the rock exposed in the walls of 
Red Rock Canyon. It was deposited as sand dunes and beaches 
about 260 m.y. ago. Evidence for the sand dunes can be seen 
on the walls of the canyon – look closely at the sandstone layers 
and you will see gently curved lines between the otherwise nearly 
horizontal layers. Geologists call this feature cross bedding, 
and the scale of the cross bedding (3 to 10 feet thick) is 
characteristic of sand dunes.

 Story number 2 picks up much, much later, during the 
Pleistocene (Ice Age). About a million years ago, ice covered 
much of North America during the first of four major glacial 
advances. Glaciers in the Rocky Mountains provided the 
meltwater that established the courses of Oklahoma’s major 
rivers, which generally flow from northwest to southeast. One 
effect of the Ice Age was that Oklahoma’s climate was much 
cooler and wetter than it is today. The higher rainfall, plus the 
slight tilt of rocks to the southwest, caused the minor streams 
to flow at right angles to the major rivers; it also caused the 
drainage divides between the rivers to be offset to the northeast. 
The minor streams didn’t flow directly “downhill” to the 
southwest because they followed natural breaks, or fractures, in 
the rocks; and they certainly did not try to find the nearest big 
river to flow into.

 Water is an important natural resource, and the Rush Springs 
Sandstone is one of the State’s most important sources of 
good, clean water. For a rock formation to be an aquifer – an 
underground “reservoir” of water – it must have porosity and 
permeability. Porosity is the capacity of a rock to contain water 
(or oil or gas!); in the case of a sandstone in the pore spaces 
between the tiny grains of sand. Permeability is the ability 
of a fluid to pass through the rock. Some layers within the 

Rush Springs Sandstone have both good porosity and good 
permeability. Rainwater falling on the ground seeps into the Rush 
Springs Sandstone and collects in those layers, some of which 
can be seen in the canyon walls as highly vegetated and/or wet 
layers. These seeps or springs rarely dry up and feed the creek 
in the bottom of the canyon. This reliable creek was a source 
of water for early Native Americans and later settlers who built 
the California Road into the canyon, and the creek continues 
to be useful to local wildlife. In addition, the water and cool 
“microclimate” within the canyon allow a unique community of 
sugar maples to flourish. Outside the park, water wells drilled 
into the Rush Springs Sandstone provide local residents and 
communities with reliable, clean water.

ReD RocK

cAnYon
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Activity
Porosity is the capacity of a rock to contain 
water. to test porosity here’s what you need:

- Gravel, sand and silt 
- 3 beakers, 500 milliliters each 
- A 100ml graduated cylinder 
- Water

What to do:
 1. Fill each beaker to the 350ml mark with 

each substance. One for gravel, one for 
sand and one for silt.

 2. Fill the graduated cylinder to the 100ml mark 
with water.

 3. slowly and carefully pour the water into the first 
beaker until the water just reaches the top of the 
gravel. record exactly how much water you use. 
if you need more than 100ml of water, fill the 
graduated cylinder again.

 4. Follow step 3 again for the beaker with sand, and  
again for the beaker with silt.

Calculating porosity:
For each material, calculate the porosity by dividing the 
volume of water that you were able to pour into it by the 
total volume of the material. then express this result 
as a percentage. For example, if you were able to add 
90ml of water to 350ml of gravel, the porosity would be 

  90 ml _______ = .2571 = 25.71%
 350 ml
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 iF YoU Go…Walk up the 
trail and visit the box-head at 
the end of the canyon. Why do 
you think the vegetation is so 
lush here?

Activities
 1. rock Mary is a large and prominent outcrop of 

rush springs sandstone located about 4 miles 
west of the park. it is on the U.s. National register 
of Historic Places. Google rock Mary on the 
internet. Who named it and when, who did they 
name it for, and why was it important?

 2. Watch the Youtube video on the California road 
produced by DiscoverOklahoma.

Oklahoma Rocks! State Parks ReD ROCK CAnYOn  By: Dr. neil H. Suneson



BlAcK MeSA

There is something innately fascinating 
about high points – the highest mountain 
on Earth, the highest mountain in the 
United States – even the highest point in 
a state. Although Oklahoma’s Black Mesa 
is the highest point in the state at 4,973 

feet above sea level, is a relatively easy hike. In 
addition, the trail to the top crosses rocks that 
record about 115 m.y. of the Panhandle’s geologic 
history and ends on a lava flow that erupted only 5 
m.y. ago (very young in geologic terms!).

 Black Mesa State Park actually consists of two 
very different areas – a popular campground and 
fishing area near Lake Carl Etling and a State Park 
nature preserve and trail system that includes 
much of the top of Black Mesa, including the 
monument at high point. The Black Mesa Nature 
Preserve is spectacular and the 4.2-mile (one-
way) trail to Oklahoma’s high point is invigorating. 
The trail starts in the Triassic-age Sloan Canyon 
Formation and Sheep Pen Sandstone, which locally 
contain a fossil “hash” of dinosaur teeth and 
small bones. Ancient sand dunes of the Jurassic 
Exeter Formation are next. At the bottom of the 
slope leading up to Black Mesa is the Morrison 
Formation. Deposited about 155 m.y. ago in lakes 
and lazy, meandering rivers and on adjacent muddy 
floodplains, the Morrison is well-known throughout 
the U.S. (Oklahoma included) for the number and 
variety of dinosaur bones it contains. Above the 
Morrison are three Cretaceous formations – the 
Cheyenne Sandstone, known for its petrified logs as 
long as 85 feet, the Kiowa Shale, and the Dakota 
Sandstone.

 The lava flow that forms the top of Black Mesa 

erupted from a volcano in southern Colorado 35 
miles to the west of there. The lava flowed east 
down an old valley and cooled and solidified, but 
because the lava is harder and more resistant 
to weathering than the surrounding rocks, later 
erosion removed the “soft” rocks and left the 
“hard” ones. Thus, what was a valley 5 m.y. ago is 
now a high mesa!

 Between 1935 and 1942, J.W. Stovall was 
working at the fledgling Oklahoma Museum of 
Natural History and opened 17 dinosaur bone 
quarries in this area; one is along Hwy 325 
southeast of there. 3500 bones were discovered 
in this quarry alone, including those from 
Apatosaurus, Stegosaurus, Saurophaganax maximus 
(Oklahoma’s State Fossil), and others. And a new 
quarry is currently being excavated by the Whitten-
Newman Foundation of Oklahoma City with the 
assistance of scientists from the University of 
Oklahoma and Oklahoma State University.

 Close by the campground, the rugged cliffs near 
the lake are the 105-m.y.-old Dakota Sandstone, 
which is a series of ancient river deposits. Dinosaur 
footprints, although rare, have been found in the 
Dakota in the state park, and a small “petrified 
forest” built from logs collected near here has been 
built near the ranger’s station. Just outside the 
park the sandstone erodes into some fascinating 
formations known locally as “Old Woman’s Head” 
and “The Wedding Party.” Most of the rock cliffs 
(except Black Mesa) in this far northwestern part 
of Oklahoma are the Dakota Sandstone and one 
in particular – Robbers Roost – about 4 miles 
northeast of Kenton, served as a hideout in the late 
1860s for the outlaw gang of Captain William Coe.
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Activities
 1. Can you find the “Old Woman’s Head” and the 

“Wedding Party?” if you can’t visit the park area, 
find pictures of them online. Pretend you lived 
here long before european settlers entered the 
area. Make up a legend explaining how the “Old 
Woman’s Head” and the “Wedding Party” formed.

 2. the area occupied by Black Mesa was a valley 5 
million years ago. What do you think this area will 
look like 5 million years from now?

 3. read about dinosaur National Monument in Utah 
on the internet. in which geologic formation are 
those bones found? Are there any other places in 
the United states where dinosaur bones are found 
in the Morrison Formation?

 iF YoU Go…
Black Mesa Nature Preserve is located near the 
intersection of Oklahoma, New Mexico, and Colorado. 
Go visit the three-state monument that marks this 
junction. Now walk a couple hundred yards to the 
northeast to another monument that also “marks” the 
three-state junction. Which monument looks older? 
Which one do you think is correct? Why would the 
older one be incorrect?

Photo provided by sam Noble 
Oklahoma Museum of Natural History



 It’s hard to believe that the rocks 
    in Beavers Bend State Park don’t 
   belong in Oklahoma. But what 
  do geologists mean when they say 

“don’t belong?” The rocks in most 
  of Oklahoma’s state parks were deposited as 

    sediment pretty close to where we now find them. 
To be sure, the Earth’s plates have moved around 
relative to each other and with respect to the 

equator and poles, but the rocks at Tenkiller have always 
been east of those at Roman Nose, and those at Roman 
Nose have always been southeast of those at Alabaster 
Caverns. But this isn’t true of the rocks at Beavers Bend.

 In fact, the sedimentary rock formations at Beavers 
Bend State Park were deposited in Texas, maybe as far as 
100 miles south of where they are now. How did this part 
of the Ouachita Mountains, which geologists refer to as 
the Broken Bow Uplift, start out in Texas only to arrive in 
Oklahoma? Geologists believe that 480 to 350 m.y. ago, 
southern Oklahoma was covered by a shallow ocean; to the 
south, however, the ocean was much deeper. This resulted 
in very different rocks being deposited in the two areas at 
the same time – shallow-water limestone and sandstone 
in Oklahoma, deep-water shale and chert to the south. 
(Chert, also known as flint, can be as sharp as glass and 
was used by Native Americans for making arrowheads.) 
Careful studies of fossils, including microfossils, provided 
the evidence geologists needed to show that these rocks, 
although they look different, are the same age.

 Beginning about 350 m.y. ago, two of the Earth’s plates 
collided along the southern margin of North America. This 
period of mountain building is known as the Ouachita 
orogeny and resulted in complexly folded and faulted rocks 
– we see these same deformed rocks at Lake Murray State 
Park. At Beavers Bend, however, the rocks were not only 
deformed but the rocks originally deposited in Texas were 
shoved up and over the same-age rocks in Oklahoma.
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BeAVeRS

BenD

iF YoU Go…
Go check out the collection of 
McCurtain County quartz at 
the Museum of the red river. 
Quartz is commonly found in the sandstone in the 
Ouachita Mountains, mostly from the late Pennsylvanian 
and early Permian times (300-245 m.y. ago)

You can also see the Acrocanthosaurus atokensis, the largest meat-
eating dinosaur that roamed 100-125 m.y. ago in what is now 
southeastern Oklahoma.

photo credit: Mike Willeby
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Oklahoma Rocks! State Parks lAKe MURRAY  By: Dr. neil H. Suneson

lAKe MURRAY

? DiD YoU KnoW…
Murray Lake state Park is Oklahoma’s oldest 
and largest state park?

 

this is part of a mountain range?
 Oklahomans rightly take a certain amount of pride 

in their mountain ranges – the Ouachitas in the 
southeastern part of the State (see Beavers Bend 
State Park), the Wichitas near Lawton, and even the 
Interstate 35 drive through the Arbuckles south of 
Davis with their spectacularly tilted, faulted, and 

folded rocks. But Lake Murray State Park – a mountain range?

 Lake Murray State Park may not be what most people 
consider a mountain range with high peaks and deep valleys, 
but geologists look at it differently. They see tilted rock layers 
that, in some places, are almost vertical. The layers were 
not deposited that way; they were deposited horizontally and 
something happened to deform them, much like what happened 
to the rocks along I-35. In fact, the rocks at Lake Murray were 
deformed in the same mountain-building event that formed our 
Arbuckle Mountains; the Lake Murray rocks are just somewhat 
softer and more easily eroded and therefore don’t stand up 
quite as high as those along the Interstate 35. So yes, Lake 
Murray State Park is part of an old mountain range.

 But how old? The clues to Oklahoma’s southern 
mountain range are contained in the rocks. Walk along the 
trail from the new Nature Center to Tucker Tower and look 
at the rocks to your right. You will see a formation called 
the Devils Kitchen Conglomerate. Conglomerate is a 
sedimentary rock that contains pebbles and cobbles that 
have eroded off of some highlands. Geologists know that as 
the pebbles get larger and become less rounded (have 
sharper edges) the mountains from which they came must 
have been closer. There are a number of different conglomerate 
formations at Lake Murray, all indicating different periods and 
areas of uplift. Another conglomerate – somewhat younger than 
the Devils Kitchen – is the Rocky Point Conglomerate seen on 
the point of land just northwest of the Lodge.

 

 Fortunately for us, many of the formations at Lake Murray 
contain fossils that allow geologists to determine how old the 
rocks are. Most of Lake Murray’s rocks are between 315 and 
300 m.y. old, thus, we know that highlands were rising and 
actively eroding at about that time. But we also know the same 
rocks are tilted, so there must have been a younger period of 
deformation. Evidence for its age comes from outside the park 
and indicates that the culmination of mountain-building in this 
part of Oklahoma probably occurred shortly after the rocks were 
deposited about 300 to 295 m.y. ago.

 iF YoU Go…Visit the tucker 
tower Nature Center and be sure 
to stop by and see the granular 
hexahedrite meterorite that was found 

on state park property in the 1930s. it is the largest of 
its kind ever found. You can also view many fossils from 
around the area.
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What Local Professional
Organization Supports

Science
Education ?

The Oklahoma Geological Foundation
is a tax-exempt organization that funds
scholarships and awards throughout the

State of Oklahoma to pre-college students, 
undergraduate and graduate students, 
teachers, and educational institutions 

on an annual basis.

The Foundation is strongly committed 
to making a significant, positive impact

to science education and to the lives
of students in Oklahoma.

The Foundation’s Directors encourage 
teachers and educators at all levels 

throughout Oklahoma to contact the
Foundation regarding financial support

and assistance with your science 
programs.

Providing a “Rock Solid Foundation”

Rock mining is as old as Civilization itself. 
Along with the development of reliable 
water supplies, the planting of crops and 
domestication of animals, rock mining was 
one of the fundamental building blocks of 
our first successful communities. 

Oklahoma is blessed with an abundance 
of quality mineral resources, which are 
also known as aggregates. Sand, gravel, 
limestone, granite and gypsum are the 
major Oklahoma aggregates. Mined 
throughout the state, they form the 
foundation of Oklahoma’s multi-billion 
dollar annual construction industry. 
Aggregates go into municipal water 
systems, roads, homes, schools, hospitals, 
offices and many other structures so vital 
to our daily lives. Without a local supply of 
aggregates, the people of Oklahoma would 
have to pay very large sums of money to 
bring them in, or simply live someplace else.

Oklahoma Aggregates Association member 
companies use environmentally friendly and 
sustainable mining practices. Reclamation 
plans are included in every mining permit. 
Aggregates can be recycled many times to 
help provide the infrastructure requirements 
for tomorrow’s cities and towns. In 
fact, aggregates are the most recycled 
commodity in the United States.

OklahOma aggRegateS aSSOciatiOn: 
Building a “Rock Solid Foundation” 

for Oklahoma’s Future!
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