DePauw Nature Park
Natural History of the Quarry Trail

This trail guide takes you through marked points along the
Quarry Trail at the Nature Park. There are stations along the
trail. Each station is marked with a green sign. The trail is
marked on the map (right) in red. This guide gives you details
about the plants, animals, and geology along the trail.

The trail is about one mile long. It follows the same route as
the Q2 trail. Station number one is located just past the
intersection of the Q1 and Q2 trails. Station number 11 is
located near the end of the Q2 trail, where the trial heads uphill
out of the quarry bottom to meet up with the Rim Trail.

Quarry History

In 1917 the Nature Park was the site of the Hanson Aggregates
mining company. In 1977 the quarry was closed and
abandoned due to the discontinuation of the railroad that
exported and distributed limestone from the quarry.

DePauw acquired the Nature Park in 2003. The park covers
over 500 acres of land.
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Station 1 — Limestone Walls

You are about to enter a cross-
section of millions of years of
geological activity. The limestone
rock walls began to form 350
million years ago when a shallow
sea covered most of Indiana.

The walls of the quarry were
exposed by blasting. Most of the
rock is unstable, as you can see
by the recently fallen rocks at the
bottom of the cliffs.

The extracted limestone, known
as aggregate , was transported by
railroad. The railroad was located
along the Rail Trail in the Nature
Park.

There are caves and sinkholes that form naturally in the
limestone sediment throughout the Nature Park but most of the
caves cannot be seen from the trail.

You may be able to see fossils of brachiopods , crinoids , and
bryozoans in the quarry walls. These organisms used calcium
carbonate dissolved in the seawater to form their shells.
Fossils are especially abundant in the southern end of the
quarry, both in the quarry floor and in some of the rock slopes
along the base of the quarry walls.
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Fossils

Fossil brachiopods were marine
animals that looked like clams.
Brachiopods are also known as
“lamp shells” because their outer
shells look like ancient oil lamps.

Fossil bryozoans were formed by
colonies of animals. Their branch-
like structures look like coral.
Small animals lived inside each of
the tiny openings in the twig-like
structures.

Fossil crinoids are also known as “sea lilies”. A crinoid is a
marine animal that looks like a flower on a stalk. The stalk
keeps the animal attached to the sea floor. Then the flower-
shaped part extends out and is used to filter food particles from
the sea water. Usually only the stalk is preserved as a fossil.
The flower-shaped part usually isn’t fossilized because it is too
fragile.



Station 2 — Juniper

The juniper is an evergreen
tree. Its leaves are small and
scaly and it produces small
blue berries. Its wood is
reddish and strips of bark can
be peeled of the side of the
tree.

Junipers of all sizes can be
spotted along the quarry trail
and throughout the quarry.
Junipers do well in stressful
conditions, where the soil is
dry and infertile. Junipers can
survive well in these
conditions. Perhaps we

should admire them for their resistance and ability to survive in
conditions that are unsuitable for most plants.
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The juniper has separate male and female trees. A female tree
produces small blue berries . These are not true berries.
Instead they are fleshy scales that are fused together to form
the berry-like structure. Imagine a pine cone with its woody
scales. Then imagine these woody scales being converted into
fleshy scales that are fused together, and voila, you have a
“berry.” The berries require about 6 to 8 months to mature.
The male trees produce small brown cones.

Uses of juniper:
Provides shelter for birds and mammals.
Aromatic foliage is useful for making perfumes
Resistant wood is used for fence posts, chests, and
carvings.



Station 3 - Wetlands

On the right side of the trail, there are some artificial wetlands.

Concrete and soil were disposed here during construction of
the new Walmart distribution center in Greencastle. The
resulting soil has poor drainage and doesn'’t allow water to
dissipate into the ground. Excess water forms shallow ponds
or soggy land.

Wetlands are low-lying areas covered or saturated with water.

Wetlands provide habitat for plants and animals that are
tolerant of the high moisture content.
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Station 4 - Turkey Vultures

If you look up to the rim of the quarry, there are often Turkey
Vultures soaring or roosting in the trees along the edge.
Sometimes there may be as many as 20 or 30 Turkey Vultures
soaring at once, riding the circulating currents of air above the

quarry pit.

Turkey Vultures usually eat carrion (dead and decaying flesh),
thus serving as “nature’s janitors. They are considered to be
gentle and non-aggressive animals. Their bald head allows
them to remain clean and avoid bacteria while eating dead stuff.

Turkey Vultures are not true vultures or hawks. Instead
analysis of their DNA shows that Turkey Vultures are most
closely related to storks, herons, and egrets. This classification
is not universally accepted, but the evidence is gradually
accumulating in favor of this.



Station 5 — Secondary Succession

Secondary succession occurs when vegetation is removed
from a site but all the soil remains. Young vegetation quickly
becomes established. There is usually a mix of grasses,
seedlings, and herbs. As time proceeds, seedlings grow into
trees and outcompete other plants. Gradually the site is
converted from a meadow into a forest. If we come back here
in 100 or 200 years, then this site may be covered with forest (if
humans don’t otherwise change the site).

This process is also referred to as old-field succession
because these events also occur when a farm field is
abandoned and colonized by a variety of plants. The same
process would occur if you stopped mowing your lawn and
allowed the vegetation to grow.
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Goldenrods

Goldenrods are a common plant in old fields. They are usually
2 to 4 feet tall with large clusters of golden flowers at the tips.
They usually bloom during late summer.

The goldenrod is often blamed
unfairly for causing hay fever.
Instead, it's the pollen of ragweed
that usually causes hay fever.
Ragweed blooms about the same
time as goldenrod but is less
noticeable since its flowers are
greenish and inconspicuous.
Goldenrod pollen is actually too
heavy and sticky to be blown far
from its flowers. Ragweed
produces tons of pollen that is
dispersed by wind.

You may see swollen lumps on the
stems of some goldenrods. Some
lumps are round and others are
football-shaped. These lumps are
galls and they are the homes of two
different types of insects. The
insects are parasites on the
goldenrod. The insect larva receives
protection from most predators by
living within the gall and it uses the
inside of the plant for food.



Cottonwood

Another common plant in the old
fields is the eastern cottonwood.
It has large leaves that are
roughly triangular in shape.

One of the unique features of
cottonwoods is how their leaves
move when the wind blows.
Even if there’s just a slight
breeze, the leaves are moving.
It's easy to tell the cottonwoods
apart from the other trees
because you can see their
leaves waving in the breeze.

Cottonwoods occur in old fields but, unlike the juniper, they
cannot tolerate the harsh conditions of the quarry bottom.

Sycamore

Sycamores occur in the old
fields with the cottonwoods.
Like the juniper, they can
tolerate the drought and poor
soil conditions in the quarry
bottom. But the sycamore
trees grow more slowly and
are smaller in the quarry
bottom because of the harsh
conditions.
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Station 6 — New road across the quarry pond

This portion of the road was built across part of the quarry pond,
shortly after DePauw acquired the park. The road improves
access to the quarry bottom and helps ensure safety of visitors.

The edges of this road were bare rocks and gravel just a
couple of years ago. Now the roadside edges have been
invaded by a wide variety of plants. The vegetation is
dominated by a mix of willow, cottonwood, and sycamore trees.



Cattails

From this point, you can see
Cattails, which are very
common in wetlands.
Cattails grow well in shallow
water, such as along the
edge of the quarry pond.
Cattails don't have typical
roots; instead they have
underground stems

male flowers

-—

The brownish spikes are the flowers of the
cattail. Each spike has two parts. The upper
part has male flowers and the lower part has
female flowers. The plant relies on wind to
transfer the pollen from male flowers to
female flowers.

<«——— female flowers
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Station 7 — Quarry Pond

Have you ever wondered why the pond isn't larger or deeper?
There is an underground channel that runs from the pond to
Big Walnut Creek. The mining company blasted this channel
to keep the entire quarry bottom from filling with water. The
excess water drains down to the creek.

We've found that the
level of the quarry pond
fluctuates with rainfall
and evaporation. The
small orange marker on
the right side of this
photo is a marker for
measuring the changes
in the pond level.



Waterfowl

Canada Geese are often

found in the quarry pond.

They mostly eat plants,

but occasionally eat fish

and insects. An individual

may live for 10 to 25

years. A male and female

usually mate for life.

Their nests are usually

located in an elevated

area near water, with the eggs laid in a shallow depression
lined with plants and downy feathers.

Sometimes there’s a pair of Snow Geese in the quarry pond.
These birds are blue phase ; they have bluish-gray feathers on
most of their body and white feathers on their head, neck, and
rump. White-phase birds are snow white throughout except
for black at the tips of their wings.
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Fish in the Quarry Pond

Bluegills are the most
common fish in the
quarry pond. Their
most noticeable
feature is their blue or
black “ear”, which is
actually part of the
covering over their
gills. Their round and
short body is also a
distinctive feature.

There is a large population of bluegill in the pond. They seem
quite tame because they will readily come up to you or follow
you as you walk along the road across the pond. But their
population may be too large because most of the bluegill in the
guarry pond are stunted in their growth. There is too much
competition. We could control the population by allowing
fishing at the Nature Park, but it would be best to do a
complete survey of the pond’s fish before we allow fishing.

Carp a aren’t common in the pond, but they are considered to
be a pest. They grow up to 3 feetlong. Carp are a prize fish
because they grow so large. Why are they a problem? They
feed on the bottom of the pond, and stir up sediments, making
the water more cloudy. This creates problems for other fish.
Carp destroy bluegill nests and outcompete other fish for food
resources.



Frogs and Toads

There are several species of frogs and toads that occur in the
quarry pond.

The bullfrog is large, up to 6 inches
long and 1.5 pounds in weight. Its
call is a loud deep bass note that
can be heard from far away.

The cricket frog is much smaller
than the bullfrog, no more than 1
% inches long. lIts call sounds
like two steel balls clashing
together.

The spring peeper is a small tree frog,
up to 1.5 inches long. It has disks on its
fingers and toes to help it stick to plants.
True to their name, their call is “peep,

peep, peep.”

The American toad occurs in
drier areas than frogs. Their skin
is brown and leathery. Toads
have two lumps on the back of
their head. These lumps contain
a poison which the toad releases
when it is stressed.

page 9

Station 8 —Quarry Bottom

Primary succession

occurs where there is no
vegetation or soil, such as

in the quarry bottom. The
bare rocks are gradually
colonized by plants, animals,
and other organisms.

One of the first events in

primary succession is the
accumulation of organic matter, from dead plants and from
roots breaking down the rock into soil. Pioneer plants
currently living in the quarry may later be replaced by other
plants as time proceeds.

Primary succession is an
important biological
process that is rarely
observed, unless you
happen to live near an
active volcano. The
invasion of plants and
formation of soil in the
guarry bottom is a natural
process that has been
going on for about 30
years.



Killdeer

The Killdeer is often seen or
heard in the quarry bottom during
summer. The Killdeer is a
shorebird that nests on bare
ground or gravel. They don’t
build a nest. Instead the female
lays her eggs in a slight
depression on the ground. The
eggs are very well camouflaged
among the bits of gravel!

Both the male and
female give a loud call,
“kill-deer, kill-deer .
Killdeers are also
known for their
distraction displays
If you are near their
nest or young, the
female will walk ahead
of you, dragging her
wing, pretending she
is injured. This
behavior entices the predator (or you) to follow her instead of
trying to find her nest.

The Killdeer nestlings can run almost right after they hatch, like
baby chickens or ducks. Baby killdeers look just like adults
only in miniature form.
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Station 9 — Phragmites

Here you can see large
patches of Phragmites on
both sides of the trail. They
look similar to cattails but
are much taller, often
growing over 10 feet tall.

Phragmites is an invasive
plant. Invasive plants grow
quickly, out-competing and
displacing other plant
species. Phragmites can
spread rapidly. An
individual plant can spread
through its underground
stems up to 15 feet per
year.

In the quarry bottom, Phragmites is gradually displacing cattails
from the shallow water habitats.



Station 10 — Temporary Ponds

As you walk further into the quarry, you may see a series of
temporary ponds. Temporary ponds are formed by shallow
depressions, excavations, and seepage of groundwater.

These ponds are filled with rainwater during autumn and early
spring. Organisms that live in the ponds must complete the
aquatic portion of their life cycle before the ponds dry out in the
summer.

Many insects and amphibians spend part of their lives in the
ponds. During spring and summer, they move among the
ponds, eating different aquatic organisms, including
invertebrate eggs and larvae. The animals inhabiting these
temporary ponds in the Nature Park are typically the same
frogs and toads found in the larger quarry pond.
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Station 11 - Plants with Red Stems

There are many plants with red stems growing in the quarry
bottom. The plant stems appear red because they contain a
specialized pigment called anthocyanin inside their cells.
Anthocyanin is produced by the plants when they are exposed
to strong sunlight. This is the same as getting sunburned when
we stay out in the sun for too long. We don't know if the plants
produce the red pigment for protection, like when we put on
suntan lotion, or if this is an unavoidable response, like when
we get sunburned.

The plant shown in the photo is hemp dogbane . This plant
grows throughout the quarry bottom. A recent experiment was
conducted at the Nature Park to test the response of these
plants to sun vs. shade. The experiment showed that plants
produced more red pigment in their stems when they were
exposed to sunny conditions and produced less pigment when
they were placed in the shade.



We hope you enjoyed your visit.

You are now at the end of the guided portion of the Quarry Trail.

You may return the way you came or continue up to the Rim
Trail (R3 or R4 on the map) to make a loop back to the parking
lot.

If you have any questions or comments about the Nature Park
or this trail guide, feel free to send an email to
viox@depauw.edu or call 765-658-4772.

Thank you for visiting the DePauw Nature Park!
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About this trail guide

This trail guide was originally created and written by Megan
Michael, Shayla Williamson, and Genevieve Espinoza (above,
left to right), in consultation with Professor Dana Dudle, as part
of a project for a Conservation Biology class taught at DePauw
University. The trail guide was later modified and edited by
Vanessa Fox, Megan Michael, and Dana Dudle, with input from
Brien Holsapple.

Funding for this project was provided by DePauw University
and The Cinergy Foundation.

Photo credits: Dana Dudle, Megan Michael, Shayla Williamson,
Genevieve Espinoza, Vanessa Fox, Jim Benedix, Wade Hazel,
www.wikipedia.com.



