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GEOLOGY OF RAVEN RUN NATURE SANCTUARY

Introduction to the trail quide

Geology is the science of the earth and Lhose who
study geology are called geologists. Part of a geologist's
job is to determine how the rocks we see today in quarrys,
roadcuts, parks, and other areas, were originally formed.

Raven Run Nature Sanctuary is located on the
eastern edge of the Bluegrass region in central
Kentucky. This region is a broad, oval platform that
geologists call the Jessamine Dome. The Jessamine Dome
is part of an even larger feature called the Cincinnati
Arch. Figure 1 shows how millions of years ago the
_sediments in central Kentucky were raised relative to
eastern and western Kentucky. The area that was
relatively uplifted is called an arch. The areas that
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were relatively downdropped on either side of the arch
are called basins. After the arch was formed erosion re-
moved great quantities of rocks and sediments form the
arch. This left older rocks exposed on top the arch and
vounger rocks exposed in the basins. Since Raven Run is
located near the top of the arch, some of the oldest ex-
posed rocks in the state are found here.

Most of the rocks you can see ‘in the park are call-
ed carbonates. These Lypes of rocks are predominantly
made-up of the mineral calcite. Carbonates are formed
in warm, shallow seas,often or in part from the remains
of small sea creatures. When these remains are preserved
they are called fossils. :

FFigure 2 shows how geologists subdivide the carbo-
nate rocks in the park. The lower and therefore older
carbonates are called the High Bridge Group. The group
is divided into three formations. Formations are used to
classify rocks that are similar and can be mapped over
large areas. At Raven Run, the High Bridge Group consists
of the Camp Nelson Limeston Formation, the Oregon Forma-
tion and the Tyrone Limestone Formation. The upper and
therefore younger carbonates are part of the Lexington
Limestone Formation. The Lexington Limestone Formation
“can be further subdivided into specific members. Members
are simply a more detailed classification. Three of the
lower members of the Lexington Limestone are present in
the park. These are the Curdsville Member, the Grier Mem-
ber and the Tanglewood Member. The members of the Lex-
ington Limestone Formation are generally buried beneath
the soil on the upper slopes and ridgetops of the park.
However, the formations of the High Bridge Group are .
spectacularly exposed in the gorges and along the trails
of Raven Run..

The carbonate rocks that make up these formations
were formed in a shallow sea that covered much of the
eastern United States over 460 million years ago. This
Lime was part of what geologists call the Ordovician
period. During the Ordovician period the Raven Run area
probably looked like the tidal flats and shallow seas of
the Bahama Islands today. However, many of the creatures
that lived in this Ordovician sea were very different
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from the creatures we see today. Figure 3 is a illustra-
tion of what the Ordovician seas of the Raven Run area
might have looked like 460 million years ago. In those
seas were squid-like creatures with shells called ceph-
alopods, strange cousins of the horseshoe crab called
trilobites, creatures that resembled underwater flowers
called crinoids, primitive snails called gastropods, prim-
itive clam-like organisms called brachiopods, small coral-
like creatures called bryozoans, as well as many rela-
tives of the modern corals and marine worms.

Figure 4 is a geological map of the park. It is on
page 6 of this pamphlet. Geological maps are used to
show the rock formations occuring at the earth's surface.
When you start out at the barn, the map indicates that
tLhe rocks right below your feet are part of the Lexing-
ton Limestone Formation. When you get down to the water-
falls at stop 4 the map indicates that you are standing
on rocks which are part of the Camp Nelson Formation.

This pamphlet is a trail guide to the Raven Run
Nature Sanctuary. Points of geological interest along
the Red Trail are marked on the map (page 6). Brief des-
criptions of the points are listed in the following pages
as geological stops. These stops can be seen from the
designated trails as shown on the map. Walking off the
trail can be very dangerous and is discouraged. Please
do not remove or vandalize the rocks or fossils in the
park. This park. is meant to be enjoyed by everyone. Leave
only footprints, take only memories.



LIFE IN THE ORDOVICIAN SEAS

460,000,000 years ago

fig.3 :

1) horn coral 3)brachiopods 5)atgae Zf),";’ailnc worm 8) trilobite

2) colonial coral 4)crincids 8)cephsiopod G)qwll!ropod 10) bryozoan
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TRAIL GUIDE

STOP 1

As you came down the hillside on the Red Trail you
were walking over the Lexington Limestone Formation.
These rocks are called limestones, because they -are pre-
dominantly made up of calcium carbonate or "lime"

Figure % is a sketch of the creek at stop . 1: When you

. look into Lhe creek bed. you can see “that. Lhere are many
parallel cracks in the limestone. Geologists call these
straight cracks in the rocks; 5301nts. At this stop the
joints are all alligned: in: Lhe same direction. At other
points along the trall you ‘may see an additional sel of
joints alligned.- appr0x1mately B0°® from this set. Joinkts
can make the roqk very weak, so that it is easily broken
apart. As you:'walk along the creek you can see how water
falls have formed where rocks have broken along the joints.
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BLOCK DIAGRAM of the RAVEN RUN AREA
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S5TOP 2

The second stop is located 200 feet past the trail
junction. If you look to your right about 20 feet up from
the trail you can see a protuding ledge of rock. The
ledge is made up of limestone from the Curdsville Member
of the Lexington Limestone Formation. The limestone be-
neath the ledge is from the Tyrone Limestone Formation.
When two formations meet like this, it is called a stra-
tigraphic contact.

Note the differences between the two types of lime-
stone. The Curdsville Limestone is very rough to the touch.
and contains many fossils. The fossils are more easily
seen on_the underside of the ledge. On the other hand,
the Iylone Limestone is much smoother to the touch, and
contains much - fewer f0331ls

COMMON FOSSILS -~ - .

f Ny

horn corais crinoids bryozoans burrows

Figure 6 shows some of the fossils you can see in
the ledge rock. These fossils are the remains of creatures
that lived here over 460 million years ago. Figure 6
also shows the curious straight lines that you can see
in the Tyrone Limestone, beneath the ledge. They represent
a different kind of fossil. While the fossils in the ledge
represent the actual remains of an organism, these lines
represent the tracks organisms leave behind. They were
once the burrows of small worms and clams. When burrows
are straight-up like these, geologists call them 'verti-
cal burrows'. They are evidence that creatures were
living in the mud on the ancient tidal flats. Apparently
when the tides came in, the creatures came out of their
burrows to feed. Then when the tides withdrew, they re-
treated back into their moist burrows so that they would
not dry-oul. in the hot sun.
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STOP 3

Water seeps out of the limestone rocks at sevral
places throughout the park. When these seeps are large
enough they are called natural springs. Figure 7 shows
how a spring may form. Rain falling on the earth's sur-
face seeps into the ground. As the 'groundwater' travels
through the soil it becomes mildly acidic¢. Carbonate
rocks, such as limestone can be dissolved underground
by these acidic waters. Often the groundwater works it's
way down joints like you saw at stop 1. As the acidic
~water moves underground it enlarges the joints, forming
solutional cavities. Over a long period of time, large
amounts of the limestone may be dissolved away, forming
a cave. Another feature that may form in this situation
are bowl-shaped depressions called sinkholes. All of
these features; the seeps, springs, sinkholes, solution
cavities, and caves are called 'karst' by geologists.
They are common throughout Kentucky. In fact, Kentucky
is one of the most famous karst areas in the world.
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STOP 4

There are many things to see in this area. The
rocks alb the waterfalls are part of the Camp Nelson
Formation. This is the oldest formation in the park.
1t is also the oldest exposed formation in Kentucky.

If you look at the rocks around the falls or the

large boulder near the old mill you can see all sorts

of twisting features that stand out on their surfaces.
Geologists believe these are another kind of fossil bur-
row. Figure 8 shows the difference between these burrows
and the burrows that can be seen in the Tyrone Formation.
These fossil tracks were formed by worm-like organisms
moving over or through the muds. They are known as hori-
zontal or lateral burrows. ’ )

TRACE FOSSILS

fig.8 vertical burrows

(Tyrone Fm.) fateral burrows

_ {Camp Nelson Fm.)
STOP 5 i

A trail leads up the creek to a very large waterfall.
1t is much safer to stay along the creek and not climb
the hillside. Figure 9 gives some idea how the waterfall
was formed. The top of the waterfall is a stratigraphic
contact between rocks of the Tyrone and Oregon Formations.
Joints, like those you saw at stop 1, created lines of
weakness in the rocks. Since, at this location, the Ore-
gon rocks were weaker. than the overlying Tyrone rocks,
the Tyrone was left as a resistant ledge for the water
to fall over. But even the Tyrone rocks are gradually
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eroded. Through time the water has eroded the .canyon
further back into the hillside, to the point where you
see it today. Someday, thousands of years from now, the
falls will retreat even further up the valley.

STOP 6

1f you look at the map you can notice that the

trail winds around a small valley that breaks away from
the main gorge. This valley follows a large break in the
surface of the earth, known as a fault. Faults differ
~ from joints because rocks along a fault move. This type

of movement is what causes an earthquake. Don't worry
the fault you are walking along has not moved for mill-
ions of years. Because of all the vegetation and soil
cover, the fault is difficult to see. However, many

faults can be seen in the roadcuts in the Raven Run area.

After leaving the park if you drive over the Kentucky
River by Clays Ferry on 0Old Richmond Road (Route 25),

or at the bridge near Camp Nelson, on Nicholasville Road
(Route 27) you can see good examples of faults in the

- roadcuts.
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sTop 7

The rock at the top of the overlook belongs to the
Camp Nelson Formation. This is the same formation you
saw back at stop 4. Notice that you can still see the
trace fossils in the limestone rocks at your feet. Figure
10 shows a pitcure of these burrows and the other common
fossils at the overlook..

COMMON FOSSILS
at the overlook

Gasltropods .
(anclent snsits) Cephalopods Trace Fossils

{ancisnt squidae) tancient tescks
fig.10 : and burrows)

Walk out to the overlook. The center of this pam-
phlet has a block diagram that shows Raven Run park as
it would be seen from across the river. It also shows
the rock units that are found in the park. ,

In many areas of the Bluegrass, the Kentucky River
winds through a gentle valley. But here the river has
been forced to cut through the resistant carbonates of
the High Bridge Croup. Because they are hard to erode
the Kentucky River has had to cut a steep-sided gorge
into the rocks, known as the Palisades.

Sometimes if you look at the river right below the
look-out you can see a. sand bar. Sand bars commonly form
in river bends and at locations where another creek or
river join. This sand bar is a result of sediment that
has been washed out of the Raven Run gorge. Utimately
these sediments, which have been formed by erosion of
the rocks in the area, may end up in the Ohio River. From
there it may be washed into the Mississippi River and
as far as the Gulf of Mexico, over 1500 miles away!
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STOP 8

As you head up the hill from the overlook you will
walk through a moss-covered pass. When the trail levels
out on the other side of the pass, you are back into the
Tyrone Formation. The Tyrone Formation is easily recog-
nized because of it's white color. Most of the other for-
mations in the park are dark grey, tan or buff color.

Look for the circular mound shapes -in the light
colored rocks along this part of the trail. These are
yvet another kind of fossil. Figure 11 shows a sketch of
these mounds. They represent the remains of a colonial
coral called Tetradium. These corals flourished in parts
of the ancient tidal flat, when the Tyrone Formation was
deposited. : ,

You can also see patterns of cracks in the limestone.
These are called mudcracks. A sketch of these is also
shown in figure 11. The mudcracks were formed just as
they are today. In some areas when the tide withdrew, the
beach area was left to dry in the sun and the muds crack-
ed. ; -

flg. 11

ANCIENT MUDCRACKS
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COLONIAL CORAL FOSSIitL _

STOP 9

The ruins of the structure in front of you is a
limestone kiln. A kiln is like a large furnace. Years
ago the settlers in this area baked the limestone, rocks
in this kiln to produce 'lime'. The lime was used in
making mortar and plaster for construction purposes.
These types of kilns are no longer important since
there are now more modern methods for obtaining lime.
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STOP 10

The last part of the trail follows the old stone
fence. Rarly settlers commonly used the carbonate rocks
of the area for building. They made good building mater-
ial because they broke along joints and bedding planes
into block-like shapes. They also were abundant and
easily accessible. The kiln at stop 9 was made out of
limestone from the Lexington Limestone Formation. The
mill at stop 4 was made out of dolomitic limestone from
the Oregon Formation. In fact, even many of the more
modern buildings in the towns around the park were made
from the carbonate rocks like you saw in the park today.

This trail quide.was meant to give the visitor to
Raven Run a brief introduction to the geology of the
Bluegrass area. If you are interested in learning more
about the geology of Kentucky many local libraries will
be able to help you. Information may also be obltained
from the state universities and the Kentucky Geological
Survey. -



17

References

The following references discuss in more detail
the geclogy of the Raven Run area.

Black, D.F.B., Cressman, E.R., and MacGQuown, W.C. Jr.,
(19265), "The Lexington Limestone (Middle Ordovician)
of Central Kentucky"; U.S. Geol. Surv., Bulletin
1224-C, 29pp.

Black, D.F.B., 19467, “"Geologic map of the Coletown
Quadrangle; esast-central Kentucky"; U.5. Geol.
Surv., GO-&44,

Cressman, E.R., and Noger, M.C., 1974, "Tidal—flat
environments in the High Bridge Group (Middle
Ordovician) of Central Kentucky"; U.S5. Geol.

Surv., Series 10, Report of Investigations 18, 1S5pp.

Cressman, E.R., 1973, “Lithostratigraphy and depositional
environments of the Lexington Limestone (Ordovician)
of central Keritucky; U.S. Geol. Surv., Proffessional
Paper 768, 61pp.

MﬁFarlén. Arthﬁr C., 1943, Geology of Kentuckys;
University of Kentucky, Lexington, KY, S531ipp-

Topographic Map of the Raven Run Nature Sanctuary, Fayette’
County, Kentuckyj scale 1"=400".









	01Cover.tif
	02InsideCover.tif
	03Page1.tif
	04Page2.tif
	05Page3.tif
	06Page4.tif
	07Page5.tif
	08Page6.tif
	09Page7.tif
	10Page8_9.tif
	11Page10.tif
	12Page11.tif
	13Page12.tif
	14Page13.tif
	15Page14.tif
	16Page15.tif
	17Page16.tif
	18Page17.tif
	ravenR.pdf
	Raven 1
	Raven 2


