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The Mammoth Site of Hot Springs

The Mammoth Site is at the forefront of Quaternary research, with a
strong emphasis on the study of mammoths and their relatives.
Additionally, we aspire to be a leader in scientific education and

outreach, with a strong emphasis on educational and public
programming, exhibits, and publications.  We foster global scientific

collaboration through on-site and related field research, and peer-
reviewed scientific publications.  To continue to be a primary leader
in the scientific community, the long-term preservation and curation

of The Mammoth Site is essential.

To provide comprehensive educational and public education concerning the
Quaternary (Ice Age) record, with an emphasis on The Mammoth Site and
surrounding northern Great Plains; and other locales around the globe
To serve as a world-class center specializing in mammoth and Quaternary research;
To investigate and interpret The Mammoth Site of Hot Springs, South Dakota;
To protect, preserve, and manage collections housed at The Mammoth Site of Hot
Springs, South Dakota;
To foster global cooperative efforts in Quaternary research.

Our mission is the preservation, research, and interpretation of The Mammoth
Site of Hot Springs, South Dakota, and development of a broad understanding of

the Late Ice Age record across a global framework.

Mission Statement

Vision

Purpose



Activity 1

Sinkhole-In-A-Glass
Woolly and Columbian mammoths walked the Earth thousands of
years ago, and in 1974 pieces of mammoth tusks were discovered by
a construction worker digging into the hillside to build houses in Hot
Springs, South Dakota. Many years later, The Mammoth Site is still an
active paleontological dig site, with new discoveries every day. Before
we learn more about The Mammoth Site, let’s experiment on how the
mammoths ended up trapped in the Sinkhole!

Ice Age Exploration

1



 
Project skill: Gathering supplies to demonstrate sinkhole formation
Life skill: Experimental learning
Educational standard: MS-ESS2-2. Construct an explanation based on evidence
for how geoscience processes have changed Earth's surface at varying time
and spatial scales.
Success indicator: Completing the Sinkhole experiment

What To Do
Create your own sinkhole experiment, collect
the following materials and follow the
instructions, and mark down your
observations each step in your adventure log!
 
Directions:
1. Use frosting to seal the 16 sugar cubes
together as a 4x4 square, then spread a thick
layer of frosting over the top of the block. You
have now created a limestone layer. The
frosting acts as the calcite, the mineral from
the dissolving limestone, that helped cement
the sinkhole soil together.
 
2. Pour your sand into the clear plastic cup to
represent the rocks on the bottom of a cavern.
 
3. Begin warming your clay, once it is soft
create a ring or worm around the clear plastic
cup, once that is done, place your donut-
shaped cardboard circle on top of the clay ring
around your cup.

Ice Age Exploration

Materials
Wax paper
Clear plastic cup
16 sugar cubes
One ball of clay
A cardboard circle cut
out like a donut
1 tsp of white frosting
Paper plate
3oz of sand
1/4th teaspoon soil
One small wooden or
pewter toy
Water cup

Learning Outcomes
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4. Place your cup and cardboard onto a paper plate to keep a clean
space to work.
 
5. Place the limestone layer (frosted sugar cubes) on top of the
cardboard and sprinkle soil evenly on top of the limestone layer.
 
6. Place your animal toy on top of the limestone layer, and gently begin
to pour water on top of the limestone.
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7. Watch as the water begins to
dissolve the limestone and the
animal begins to fall into the
sinkhole. Observe in what position
the mammoths falls into the
sinkhole.

The bones at The Mammoth Site are
not petrified or turned to stone, the
warm water in the sinkhole helped

preserved their 
original material.

Did You Know?
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Background
The Mammoth Site sinkhole formed from the collapse
of an underground cavern. When the cavern caved in,
the ground above it sank. Underground water then filled
the sinkhole with water that was about 95 degrees
Fahrenheit. The Spearfish Shale, a very slippery rock
surrounded the sinkhole and helped to trap the
mammoths who came to the sinkhole to eat the plants
that grew around it. The mammoths died in the sinkhole
and were buried by sediment the water moved around.
Eventually, the spring dried up. Once the water tap was
shut off, the layers of sediment covering the mammoths
hardened into rocks that protected the bones leaving
the fossils for scientists to study hundreds of thousands
of years later.
 

Resources
Want to learn more about The Mammoth Site, check out these great resources!

The Hot Springs Mammoth Site by Drs. Larry D. Agenbroad, and Jim I. Mead
The Mammoth Site A Treasure Trove of Clues To The Past By Drs. Sharon E.
Holte and Jim I. Mead

 

Ice Age Exploration
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Activity 2

[RE]Construction Zone
Paleontologists spend time searching for fossils, and when
one is found, painstaking work must be undertaken to learn
about the species. Through this activity you will study
bones like a paleontologist and recreate what lived looked
like long long ago!

Ice Age Exploration
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Learning Outcomes
Project skill: Reading graphs and drawing conclusions
Life skill: Understanding data
Educational standard: 3-LS4-1. Analyze and interpret data from fossils to provide
evidence of the organisms and the environments in which they lived long ago.
Success indicator: Create a picture accurately depicting The Mammoth Site
Sinkhole

What To Do
Look at The Mammoth Site bones. There are two bones from megafauna
(Mammoth and giant short-faced bear). Also, in the screenwashing
screen there are microfauna found. Using your best detective skills use
the bones, snails, and microfossils to recreate how the environment
looked here. This is called a Paleoenvironment Reconstruction. Use the
blank frame on the next page for your picture! Check out the Background
section, and the back cover for clues! Be sure to think about what these
animals needed to live!
 

Ice Age Exploration
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What To Do

Ice Age Exploration

Did You Know?
The Mammoth Site of Hot Springs
South Dakota has found more than

80 species, this includes mammoths,
bears, wolves, plants, seeds, clams

and more! 7



Background
Fossils are found throughout the world, often in very remote and inaccessible
regions. A paleontologist's job requires time spent searching for remains of
life on Earth. Initial discoveries of fossils are perhaps the most exciting and
easiest part of a paleontologist's job. The real work begins when the fossil is
prepared and readied for transport back to the laboratory.
For large vertebrate fossils, tons of rock may need to be removed to begin
the excavation process. In order to piece together this stone jigsaw puzzle,
detailed measurements, sketches, photographs and notes are taken from
beginning to end to record all scientific data that can be gleaned from the
excavation and removal process. The practice of dividing a paleontology site
into squares for ease of recording fossils during excavation refers to the two-
dimensional intersecting network defining the squares in which
archaeologists dig. Usually set out with strings and stakes, every aspect of
the dig location, rock strata in which the fossil is found, orientation and
amount of fossil material is recorded for use in reconstruction of the
skeleton and its environment. Paleontologists spend hundreds of hours in
preparing a fossil for scientific study and eventual display. Paleoecology
uses the knowledge learned from fossils to reconstruct what the
environment or ecosystem was in the past. Most of these reconstructions
look at the Pleistocene (Ice Ages). It was during this time the mammoths and
other animals found at the Mammoth Site lived. More than 140,000 years
ago many animals came to the sinkhole pond because it was very warm and
had lots of plants for the animals to eat. Can you recreate what it looked like?

Ice Age Exploration
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Talking It Over

SHARE: Why do you think Paleontologist study ancient life?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
 
REFLECT: What can we learn from studying ancient bones, plants, or
bacteria?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
 
GENERALIZE: How does keeping an open mind help you understand
science?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
 
APPLY: How can you incorporate what you have learned from
paleontology into your everyday life?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

Ice Age Exploration

9



Activity 3

What Was That Used For?
Fossil bones are our best clues into the past! The scientists that
study these fossils can tell us all about life long ago, just by looking at
bones in the dirt. Each bone in the body has a special use can you
figure it out?

Ice Age Exploration
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Learning Outcomes
Project skill: Understanding anatomy of a prehistoric animals
Life skill: drawing conclusions
Educational standard: MS-LS4-2. Apply scientific ideas to construct an
explanation for the anatomical similarities and differences among modern
organisms and between modern and fossil organisms to infer evolutionary
relationships.
Success indicator: successfully identifying each bone and its use

What To Do
We all benefit from the bones in our body. Look at each example, some
bones are from humans and some are from the Columbian mammoth.
Can you identify the use of each bone by matching the picture to its
description?

Ice Age Exploration

1.Scientists use this bone to identify
whether the animal is male or female

 
 
 
 

2. This bone helps to hold the head up.
 
 
 
 

3. Did they eat plants or animals? This
tells scientists how old mammoths
are, what they ate, and whether they
are Columbian or woolly mammoths
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Background
So, what can bones tell us? Mammoth bones are very large but have
similar uses to those of human bones, in fact the bones are all the same
except for their size! Mammoth Site scientists use bones such as the leg
and arms bones known as the Femur, Tibia, Fibula, Humerus, and Ulna to
see how tall the animal stood. The pelvis also known as the hip bone is
very important! It reveals whether the animal is a male or female. Larger
pelvi are generally males. Mammoth teeth look much different than
human teeth, and that is because mammoths are herbivores which means
they only eat plants, whereas humans are omnivores because they eat
plants and animals. By looking at the teeth of any mammals including
humans you can tell the species, the age, and what they ate, and even
sometimes how they died!

Ice Age Exploration

Did You Know?
The longest Mammoth tusk 

ever found was 16ft long?
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Activity 4

Homemade Fossils
Humans have always been interested in the history of our
world. Did you know the best clues for finding the age of
our planet come from rocks? Scientists called
paleontologists (PAY-lee-on-TAH-lo-jists), study these
ancient rocks, which often include fossils. Fossils are the
remains of ancient animals or plants left behind in the rock.
Let’s look at four clues and learn how to identify fossils.

Ice Age Exploration
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Learning Outcomes
Project skill: Making models
Life skill: following instructions
Educational standard: 3-LS4-1 Analyze and interpret data from fossils to
provide evidence of the organisms and the environments in which they lived
long ago.
Success indicator: Creating salt dough fossils

What To Do
You can make your own fossils right at home! Ask an adult for help to
follow this recipe! Your adventure starts here!
 
 
 
 
 
 
 
 
Directions:
Step 1: Mix flour, salt and warm water together to make the salt dough.
Step 2: Make a small ball of dough, then press it flat with the palm of
your hand.
Step 3: Gently press an animal toy into the dough. Gently lift the toy up
to reveal a cool impression!
Step 4: Line up all your “fossils” on a baking sheet and bake on 250
degrees for 1-2 hours. Remove once they are hard.

Ice Age Exploration

Materials2 cups flour

1/2 cup warm water

plastic animals, plants, etc

1 cup salt
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Background
Since 570 B.C, scientists all over the world have looked to fossils for clues
about previous life. Fossils are on every country and continent. A fossil is
the actual remains or the impression of a prehistoric organism (an animal
or a plant). These remains are preserved in petrified form in sedimentary
rock or resin.
The fossilization process begins when an organism dies. The remains of
an animal or plant are replaced with minerals leaving behind a rock version
of the original shape. Four of the most common types of fossils are trace,
resin, mold, and body.
Trace fossils come in the form as bite marks, footprints, or animal waste.
Studying trace fossils helps us learn how animals lived and what they ate.
Example B is a trace fossil, showing animal feces.
Mold fossils are created when an animal or plant dies and the sediment
around it hardens, leaving a mold of its shape. Example C shows a mold
fossil.
Sometimes a small animal or plant became trapped in tree resin. It later
hardened into amber, which is petrified resin. This process perfectly
preserves the organic material. The resin fossil is in example D.
Body fossils are teeth and bones that have turned into stone when the
animal dies. Body fossils become famous because they are rare and
valuable to understanding Earth’s history. They help scientists learn what
dinosaurs and other large animals looked like millions of years ago. The
picture labeled A is a body fossil.

Did You Know?
Fossilized poop is called coprolites. Scientists have
found coprolites from Tyrannosaurus rex dinosaurs

that contain bits of crushed bones.

Ice Age Exploration
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Activity 5

Written In Stone
Think about pictures you have seen that communicate specific information
to people, such as directions. Maybe you have seen a sign that represents
no smoking, handicapped, man, woman, no parking, or airport, for example. 
 
Why do you think these signs work for people who speak many different
languages? Do you know that humans have used signs for thousands of
years? In this activity you will learn more about Paleoindians and their
connection to art.
 
 

Ice Age Exploration
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Learning Outcomes
Project skill: Understanding Data
Life skill: Creative Thinking 
Educational standard: K-12.H.2 Students will analyze and evaluate the impact
of people, events, ideas and symbols upon history using multiple sources
Success indicator: Decipher what each symbol means 
 

What To Do
Although there are no human connections to The Mammoth Site, Paleo-
Indians did live at the same time as Columbian and woolly mammoths
in North America. These people left us clues to their lives in stone, and
in artifacts. People who study human culture through remains or
artifacts are called Archaeologists.
To complete this activity, look at the images below, some are from
modern time while others are from ancient times. Can you decipher
what they mean?
 
 
 
 
 
 
 

Ice Age Exploration
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What To Do
Make Your Own Petroglyph
1. Collect a rock, or a piece of
sandpaper as your canvas
2. Use paint or crayons to draw symbols
that are important to you. Maybe its
your favorite season, maybe it’s a
warning, or maybe it’s a happy moment.
3. Incorporate modern and ancient
symbols or create your own completely
original “petroglyph.”

Did You Know?

Cave drawings to mark territory, dangers, or seasons are what
archaeologists call a “petroglyph.” A petroglyph is a symbol that has

been carved into a rock surface by scraping or painting. People in many
ancient cultures around the world created art, and there are many

surviving petroglyphs to be found in the American Southwest.
While many of these rock arts are quite beautiful, they most likely

weren’t created for aesthetic reasons. Petroglyphs were used to convey
ideas or messages. They can represent anything from a simple object to
a complex idea. Our modern cultures also use symbols in similar ways.

The rock art can be difficult because they were made by people
thousands of years ago with a culture completely different than outs.

Some petroglyphs are fairly well understood while others are subject of
great debate.

Ice Age Exploration

There are about 350 caves
known which have cave

paintings in them.

BACKGROUND
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Activity 6

Ice Age Migration
The Bering Strait connects the Pacific and Atlantic oceans via the
Arctic Ocean. This important oceanic gateway is currently a mere 50
meters deep. During low sea level stands it is emergent, forming the
Bering Land Bridge connection between North America and Asia.
 
 

Ice Age Exploration
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Use clay to create two continents and the land bridge in a plastic container 
Add water and large 'glaciers' (ice chunks) to represent the Bering Land
Bridge during the Ice Age, when animals and humans crossed from Siberia
to North America. 
Observe how the glaciers melted and the land bridge floods,  forcing the
ancestors of the modern Native Americans to cross the land bridge to
North America.

Recreate the Bering Land Bridge! Use the pictures below to help you! Using
the scientific method, pose a question, make a prediction, and come up with
a plan to sculpt the continents to simulate how the glaciers melted over time
and flooded the land bridge. Observe the process over time in 3 stages:
beginning, middle, and end. Then record your observations by drawing what
you saw to describe the final results. 
 
 
1.
2.

3.

Learning Outcomes
Project skill: Making models 
Life skill: Following instructions
Educational standard: MS-ESS2-2 Construct an explanation based on evidence
for how geoscience processes have changed Earth's surface at varying time
and spatial scales.
Success indicator: Completion of experiment
 

What To Do

Ice Cubes Clay Food Coloring

Ice Age Exploration
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Background
About 10,000 to 25,000 years ago, much
of the land that makes up the continents
of Asia and North America was covered
with ice. This ice sucked a lot of the
seawater into huge glaciers, which
caused the sea level to drop so low that
it exposed the land under the water.
Imagine standing on an island beach
and suddenly the water turns into a
giant ice cube. The water moves into
the ice cube, leaving a strip of land that
you can walk on to a nearby island. That
land is called a land bridge, because it's
a piece of land that connects two
separate areas.Because of the exposed
land between Siberia and Alaska,
scientists developed a theory called
the land bridge theory, which states that
early animals and people traveled from
Siberia to Alaska across a land bridge.
Siberia is in Russia, and Alaska is part of
North America, so this theory describes
a possible way that the first people
made their way to North America.

Did You Know?

Ice Age Exploration

Before the Bering Land
Bridge there was G.A.B.I

The Great American
Biotic Interchange was

about three million years
ago. Land and

freshwater fauna migrated
between North

America and South America.
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Ice Age Migration

Mammoths

Siberia

North 
America

South
America

 
Mastodons
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Talking It Over

SHARE: What activity did you find the most challenging? Why? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
 
REFLECT: Before mammoth bones were discovered, a housing
development was planned for the site. What do you think would have
happened to the bones at The Mammoth Site if they had never been
found?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
 
GENERALIZE: How does keeping a log with your observations help you
to better understand geology and paleontology?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
 
APPLY: Why do paleontologists study the past? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

Ice Age Exploration
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Glossary 
Archaeology: the scientific study of material evidence of past people.
 
Extinction: dying out of a plant or animal species.
 
Geology: the study of the physical nature and history of the Earth.
 
Homo sapiens: modern humans.
 
Ice Ages: the period of Earth history from 10,000 to 1.8 million years
ago; also known as the Pleistocene; characterized by the expansion
and contraction of continental ice sheets.
 
In situ: in the original position or place.
 
Interglacial: a period of warmer temperatures occurring between
glacial advances.
 
Late Pleistocene: the period of Earth history since about 30,000 years
ago.
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Mammals: warm-blooded vertebrates (animals with a backbone or
spine) whose offspring are fed milk secreted by the female mammary
glands.
 
Mammoth: an extinct elephant-like proboscidean having flat, plated
teeth.
 
Megafauna: animals greater than 100 pounds live weight.
 
Microfauna: animals less than 100 pounds live weight.
 
Omnivorous: eating both animal and plant foods.
 
Paleontological: related to the study of pre-existing life represented by
fossil animals and plants not associated with human habitation.
Pleistocene: the period of Earth history from 10,000 to 1.8 million
years ago; also known as the ice ages.
 
Sinkhole: a surface depression created by an underground collapse.

Glossary 
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Make Your Own Mammoth



The Mammoth Site of Hot Springs South Dakota takes visitors back
over 140,000 years into the Ice Age. Named the 'Best Museum in

South Dakota' by USA Today, The Mammoth Site offers a 30-minute
guided tour. Walk by the edges of a sinkhole where Columbian and

woolly mammoths, camels, wolves and giant short-faced bears
became trapped, leaving an ancient treasure trove of fossil remains.

This active working excavation site features the fossils of over 60
mammoths and more! Apart from active excavation and research,

the Mammoth Site offers a wide variety of 
educational programming to all ages.

The Mammoth Site of Hot Springs,South Dakota, Inc.
N o n p r o f i t  5 0 1 ( c ) ( 3 )
P . O .  B o x  6 9 2
1 8 0 0  H i g h w a y  1 8  B y p a s s
H o t  S p r i n g s ,  S D  5 7 7 4 7
P h o n e :  6 0 5 - 7 4 5 - 6 0 1 7
w w w . m a m m o t h s i t e . o r g

“This institution is an equal opportunity provider”


