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Learning Outcomes
In this section, you will

• Consider a hypothesis about 
how life may have originated 
on Earth.

• Examine models of the 
development of compounds 
necessary for life on Earth.

• Examine evidence of the oldest 
forms of life on Earth.

• Infer how ancient organisms 
lived by comparing them to 
modern ones.

Think About It
In the last section, you learned that evidence for life on Earth 
dates back 3.5 billion years. Early life forms were cyanobacteria. 
These are simple, single-celled organisms. Now you will examine 
scientists’ ideas and theories about how these formed. 

• How do you think life began on Earth?

• Where did life form?

• How did early life affect Earth’s other spheres?

Record your ideas about these questions in your Geo log. Be 
prepared to discuss your responses with your small group 
and the class.

Investigate
In this Investigate, you will look at some of the thinking that has 
led to current scientifi c hypotheses for the origin of the biosphere.

Part A: The Formation of Life’s Chemical Building Blocks 

 1. Read the following passage about a famous scientific 
investigation into the origin of life.

Section 3  The Origin of Life on Earth

Section 3 The Origin of Life on Earth
What Do You See?
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The Inhospitable Young Earth

When Earth formed about 4.6 billion years 
ago, there was no life on it. The young 
Earth’s atmosphere was toxic. There were 
constant and violent volcanic eruptions. 
Earth in the early Hadean was much hotter 
than today. Air temperatures were, on 
average, as high as 300°C. That is three 
times the boiling point of water! The 
atmosphere was formed by gases emitted 
from volcanoes. They consisted mainly of 
hydrogen, methane, ammonia, and water 
vapor. Clouds shrouded Earth’s surface. It 
would have been quite dark. There was 
little oxygen. There was no ozone layer to 
protect Earth from ultraviolet radiation. As 
a result, the Sun’s energy baked the surface 
of Earth.

Over hundreds of millions of years, 
Earth’s surface began to cool. Water 
vapor in the atmosphere began to 
condense. Storm clouds developed. 
Lightning strikes were frequent. Water 
fell as rain onto a cooler surface and 
collected in low-lying areas. Bodies of 
water were formed. By about 4 billion 
years ago, the global ocean had formed. 

One hypothesis about how life began 
on Earth is called the chemosynthesis 
hypothesis. It suggests that life began 
from simple molecules. These assembled 
into what eventually became living 
organisms. The conditions on Earth 
allowed this to happen. In 1953, scientists 
Stanley Miller and Harold Urey tested this 
hypothesis. They created a model of the 
Earth system early in its history. 

Miller and Urey’s model contained a 
number of different parts to explore 
organic chemical processes. The bottom 
part of the apparatus contained a round 
fl ask. It was fi lled with water. The water 
was heated to force water vapor to 
circulate through the apparatus. The top 

part contained another round fl ask. It 
had a mixture of gases: hydrogen (H2), 
ammonia (NH3), methane (CH4), and 
the circulating water vapor. An electrical 
discharge (spark) was added to the mix 
of gases. This took place for a number of 
days. The energy from the discharge caused 
the gases to interact. The products of those 
reactions passed through a condenser. 
This caused the water vapor to transform 
back to a liquid. The resulting compounds 
dissolved in the liquid water. They collected 
in a fl ask at the bottom. When the water in 
the bottom fl ask was analyzed, it was rich 
in amino acids. These are small organic 
molecules. Amino acids are needed to make 
protein, which is one of the groups of 
compounds that make up living things. 

 2. Miller and Urey showed that certain 
molecules that make up living things 
could form spontaneously when the 
conditions of Earth’s early atmosphere 
were recreated in the laboratory. 
Identify the parts and processes of the 
Earth system that are in the model.

A drawing of Miller and Urey’s model.
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a) What does the flask with heated 
water represent? 

b) What does the flask with the mixture 
of gases represent? 

c) What do the electrodes and their 
electrical discharges represent? 

d) What does the condenser represent?

e) What does the cooled water 
containing organic compounds 
represent?

Part B: The Role of Coacervates 
in Understanding How Life May 
Have Formed

In this part of the Investigate, you will 
make and observe coacervates. They 
are bead-like forms surrounded with 
membrane-like structures. At one time, 
many scientists thought that coacervates 
were the precursors to living things. This 
is generally not accepted now. However, 
this part of the Investigate will help you 
to understand how structures are able to 
self-assemble in a primordial “soup” of 
various chemical compounds. 

 Coacervates

 1. You will need to use a table to record 
your data and observations.

a) Make a table similar to the one 
below in your Geo log.

 2. Work in groups of three or four. 
Make sure that you are wearing 
safety goggles.

 3. Pour 5 mL of 1 percent gelatin solution 
(protein source) into a test tube. 

 4. Add 5 mL of 1 percent gum-arabic 
solution (carbohydrate source).  

Section 3  The Origin of Life on Earth

Drops 
of HCl 
added

Mixture Sketch of coacervates
Formed at pH                

Seen at                 magnification 
in microscope

pH Appearance 
(clear, cloudy)

0

1

2

3

4

5

6
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 5. Seal the tube with a stopper. Gently 
mix the solutions by swirling the tube. 
Do not shake.

 6. Remove the stopper. Use a dropper to 
remove a drop of the liquid. Test its pH 
using pH paper. 

a) Record whether the liquid in the 
tube is clear or cloudy. If the mixture 
is clear, there are no coacervates, 
and you should continue to the next 
step. If the mixture is cloudy, there 
are coacervates, and you should 
continue with Step 8.

 7. Add 1 drop of dilute hydrochloric acid 
(HCl) to the test-tube mixture. Seal 
the tube. Mix the solutions gently by 
swirling. Do not shake.

 8. Remove the stopper. Use a dropper to 
remove a drop of the liquid and test
its pH.

a) Record whether the liquid in 
the tube is clear or cloudy. If the 
mixture is clear, there are still no 
coacervates and you should repeat 
Step 6. If the mixture is cloudy, 
there are coacervates and you should 
continue with Step 9.

 9. Place 1–2 drops of the mixture onto a 
microscope slide and add a coverslip. 
Place the slide under a microscope 
and look for coacervates under low 
magnification and then under high 
magnification. 

a) Sketch your observations.

10.  After sketching coacervates, add 
another drop of acid to the mix in the 
test tube. Seal the tube and mix the 
solutions gently. Do not shake. 

11.  Keep adding drops of acid until the 
cloudiness disappears and the mix 
becomes relatively clear again. When 
this happens, check the pH. 

a) Record the pH in your Geo log.

12.  Observe a sample of the liquid under 
the microscope. Wash your hands with 
soap and water when you fi nish the 
investigation.

13. Consider the following:

a) What conditions caused the 
formation of coacervates? Describe 
how they changed under different 
conditions.

b) What conditions in ancient oceans 
may have caused coacervates 
to form?

Part C: Examining Evidence of 
Early Life 

In this part of the Investigate, you will 
examine photos of stromatolites. These are 
rings that can be seen in carbonate rock. 
These rings were made by living organisms. 
They are among the oldest evidence for life 
on Earth.

 1. Go to the EarthComm Web site or use 
the photographs shown. Examine the 
images of stromatolites of various ages 
from different parts of the world.

a) What similar features do you notice 
among all the stromatolite samples?

b) How do you think these formations 
were created?

 
 This particular stromatolite is the oldest 
known evidence for life on Earth.
Warrawoona Series, North Pole, Western 
Australia; 3.5 billion years old
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 Libby Supergroup, Nash 
Fork Shear Zone, Libby 
Flats Medicine Bow Range, 
Wyoming

2.58 billion years old

 Chocolay Group, Chocolay 
Hills, Northern Michigan

2.2 to 2.4 billion years old

Cochabamba, Bolivia, 
South America

2.3 billion years old

 Irregully Formation, 
Bangemall Basin, 
near Ashburton River, 
Kooline Station, 
Western Australia

1.2 billion years old

 Gunflint Formation, 
Ontario, Canada

1.9 billion years old
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 2. Examine the following pictures of 
magnified sections from a stromatolite, 
850 million years old, located in 
central Australia. The objects in the 
pictures are the remains of microscopic 
organisms. The organic matter of the 
organisms has been changed, but their 
forms are well preserved. 

  Pictured above are two kinds of organisms from 
the Bitter Springs Formation of central Australia, 
a site that is about 850 million years old.

a) Describe as much as you can about 
the form and functions of these 
organisms. Be sure to address the 
following: 
•  whether they are one-celled or 

many-celled 
• how they got their energy 
• how they moved
• how they reproduced

b) How do you think these organisms 
were able to create stromatolites?

Part D: Comparing Ancient and 
Modern Life Forms 

When scientists observed these ancient 
organisms, they realized that they had 
striking similarities to present-day 
organisms from the kingdom Bacteria. 
They resemble organisms from the phylum 
Cyanobacteria. 

 1. Compare the first microscopic 
organism from the Bitter Springs 
Formation with magnified picture of 
the present-day cyanobacteria, known 
as “Oscillatoria” on the next page.

a) In what ways are these ancient and 
modern forms of life similar?

 2. Compare the second microscopic 
organism from the Bitter Springs 
Formation with the picture of the 
present-day cyanobacteria known as 
“Nostocales” on the next page.

a) In what ways are these ancient and 
modern forms of life similar?

 3. Look back at your original ideas about 
how stromatolites were formed and the 
organisms that formed them. 

a) If necessary, change your description 
to include any new information. 

 4. Use a microscope to look at prepared 
slides of cyanobacteria. When you 
finish your observations, again review 
your description of how stromatolites 
formed. 

a) Make any necessary changes to 
include new information. 
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Present-day Oscillatoria. Present-day Nostocales.

THE DEVELOPMENT OF SINGLE-CELLED LIFE
How did life begin on Earth? Although no one is likely to know the 
whole story, many people have attempted to answer this question at one 
time or another. A number of scientific explanations have been proposed 
about the origin of life on Earth. 

One explanation is the extraterrestrial hypothesis. This suggests that the 
building blocks of life began in another part of the universe. They arrived 
on Earth by chance. For example they may have arrived when a comet or 
a meteorite crashed into Earth.

Another explanation is the chemosynthesis hypothesis. This takes into 
account Earth’s early environment. It allowed the assembly of more and 
more complex organic molecules and structures. This continued for many 
years. Eventually, the point was reached where those molecules and 
structures were living organisms. They could reproduce. Chemotrophs 
depend upon chemical reactions with their environment for energy 
and nutrition. For example, most modern bacteria and all fungi are 
chemotrophs. (These can be compared with phototrophs. They gain 
energy from solar radiation. Plants are phototrophs.) 

In the Investigate, you examined Miller and Urey’s experiment. You 
read about how they produced amino acids. Miller and Urey’s famous 
experiment prompted scientists to try other experiments. They used 
different mixtures of simple gases that may have also been present in
the early atmosphere. They exposed the gases to various energy sources. 
These experiments have produced other small organic compounds. This 
further supports the chemosynthesis hypothesis.

Digging Deeper

Geo Words
extraterrestrial 
hypothesis: the 
scientific theory that 
the building blocks of 
life arrived on Earth 
from another part of 
the universe.

chemosynthesis 
hypothesis: the 
scientific theory that 
the building blocks of 
life began in Earth’s 
early environment 
that allowed the 
assembly of more 
and more complex 
organic molecules 
and structures.
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Coacervates
Time passed in Earth’s early history. More and more small organic 
compounds were produced. Their concentrations increased in Earth’s 
ocean. As they did, their interactions also increased. They were driven 
by energy sources such as ultraviolet light, electrical storms, and volcanic 
heat. Eventually, enough of these organic compounds came together to 
form coacervates. These are bead-like forms surrounded with membrane-
like structures. In the Investigate, you did an experiment that looked at 
the behavior of coacervates. 

One property of a living thing is its ability to control its internal 
environment. A living thing can absorb nutrients and get rid of waste. The 
membrane of a coacervate acts as a shield. It allows only certain molecules 
to pass through. It separates the inside of the cell from the environment 
outside it. The materials and chemical reactions that occur inside the cell 
are separated from what happens on the outside. This membrane causes 
coacervates to resemble beads of vinegar in oil. Materials are taken in 
by the coacervates. As they are absorbed, the coacervates grow. When 
coacervates reach sufficient size, they split. 

Figure 1 Magnified coacervates under a microscope lens (left) compared to a cheek 
cell (right).

Living things can also break down food to release energy. That is, they can 
metabolize. They can also replicate. They can make copies of themselves. 
Although coacervates split, they cannot reproduce. They are not living. 
They were once thought to be one of the early stages in the origin of 
life. This is now not a generally accepted theory of the beginning of life. 
However, the concept of coacervate formation helped scientists along the 
path to understanding how life might have formed.

Geo Words
coacervates: tiny 
spherical droplets 
(1 to 100 micrometers 
across) of assorted 
organic molecules 
held together by 
the forces from a 
surrounding liquid.
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The current hypothesis is based on another 
premise. It is based on the idea that the ability 
to replicate came before the ability to 
metabolize. Proto-cells were made up of 
ribonucleic acid (RNA). A fatty acid membrane 
surrounded the RNA. Proto-cells are now 
thought to be the earliest forms of life. They 
replicated and evolved. As they did, they led to 
a type of simple, single-celled bacteria. These 
are the smallest units of life. To get energy, 
they absorbed amino acids and other organic 
materials from their surroundings. They 
processed these materials. They turned them 
into useable energy. These early life forms also 
developed a way to pass exact information for 
development to their offspring. This occurs 
through the nucleic acids RNA and 
deoxyribonucleic acid (DNA).

DNA assists in the transfer of genetic 
information. Genes hold the information to 
build and maintain an organism’s cells. They 
can pass genetic traits to offspring. DNA 
provides instructions for making proteins. 
These are needed for the growth and structure 
of an organism. A model of the DNA helix is 
shown below. Even microscopic bacteria a few 
hundreds of microns in size require at least 
300 proteins. They need at least as many genes 
to make the protein. Cells can be thought of 
as factories containing networks of assembly 
lines. The product of one process feeds into 
another. DNA serves consistently as a genetic 
base across living things.

Section 3  The Origin of Life on Earth

Figure 2 The formation of 
cellular life from simple 
organic compounds.

Figure 3 The DNA helix 
provides information for 
the development of all 
living organisms.
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Carbon-Based Life
The chemosynthesis hypothesis suggests that all life on Earth evolved 
from a common cellular ancestor. This idea is supported by the molecular 
similarities between different life forms across the biosphere. All life is 
rich in carbon compounds that contain hydrogen. Water is crucial to life 
on Earth. Most living things on Earth contain more than 50 percent water. 
This ranges from 35 percent in insects to 95 percent in fresh leaves. If 
water were removed from a living thing, about half of the remaining mass 
of the organism would be made of carbon.

Carbon is the third most abundant element in the universe. Carbon has 
four electrons to share. It can make strong covalent bonds. Carbon atoms 
can form hexagonal rings or long spines. Proteins consist of 50 to 55 
percent carbon, 21 to 24 percent oxygen, and 6.5 to 7.5 percent hydrogen. 
They also consist of 15 to 18 percent nitrogen. About 95 percent of Earth’s 
biomass consists of these four elements. Nucleic acids cannot be formed 
without phosphates. Also, phosphorus is essential for energy transfer 
between cells. The chemical pathway that all living things use for energy 
transfer is the same. This again suggests a common origin for life on Earth.

Criticisms of Origin of Life Theories
Theories about early life are not perfect. They are difficult to prove. They 
rely on thought and argument. This is because the geologic record does 
not contain fossil evidence of Earth’s earliest soft-bodied microscopic life. 
There are criticisms of the chemosynthesis hypothesis. One is the fact 
that it relies heavily on the organization of cellular life from pre-existing 
chaotic conditions. It also relies on the existence of proteins. Proteins 
cannot form without DNA. DNA cannot be formed without proteins. This 
is like asking: Which came first, the chicken or the egg? Yet, the idea that 
microbes create energy through chemical reactions is the most widely 
accepted idea for the origin of life.

Other Theories
Many other settings for the origin of life have been proposed. For 
example, some suggest that life began deep underground. Here, it would 
have been protected from asteroid impacts and ultraviolet rays. In this 
setting, organisms would have drawn on sulfur compounds and methane 
for their metabolism. A criticism of this theory is that the temperatures 
that occur deep underground are too high (300°C at 10 km). They would 
have inhibited crucial chemical reactions for life. Another place suggested 
for the origin of life is at mid-ocean vents. This has also been criticized 
because of the high temperatures at mid-ocean vents. They would 
cause organic chemical compounds, such as nucleic acids, to decompose. 
Another place where life may have begun is in a sulfurous volcanic pool. 
These acidic lakes may have enabled the production of amino acids. 
These led to the formation of cells and materials that could pass on 
genetic information.
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The Challenge of Getting Started
There are many uncertainties surrounding the origin of living things. 
However, some things are well known. Life began on an Earth that was 
vastly different from what it is like today. Life had to cope without free 
oxygen for respiration. In the atmosphere, the ozone shield was 
incredibly thin. As a result, Earth’s surface was bathed in ultraviolet light. 
Life’s existence was under constant threat of collisions with relatively 
large bodies from space. Such impacts threatened to melt large regions 
of the surface. They also caused oceans to vaporize. However, the violent 
nature of the Hadean came to a close and Archean time approached. 
Earth’s early life developed 3.8 to 3.5 billion years ago. It left a trail of 
chemical and then fossil evidence.  

Stromatolites—Evidence for the Oldest Known Life on Earth
Along the shore of Lake Superior in Ontario, 
Canada, scientists discovered a group of 
unusual rings. They varied in color and 
size. The largest were close to a meter in 
diameter. They were clearly visible over a 
couple of hundreds of square meters of 
bedrock by the lake.

When these rocks were discovered, scientists 
were baffled by what may have caused 
the circles. The rocks were carbonates. 
Therefore, scientists knew they were formed 
in a marine environment. At first, many 
scientists thought that the rings were the 
result of mud swirling at the bottom of 
an ancient sea. It was later found that 
the circles were made by living organisms 
1.9 billion years ago. At the time, this 
was the oldest evidence for life on Earth. 
This dramatic discovery prompted other 
scientists to search throughout the world for 
more evidence of ancient life. Rocks from 
every continent were examined. Similar 
formations were found in many parts of 
the world. These formations became known 
as stromatolites (meaning layered rock). 
Stromatolites 3.5 billion years old were 
discovered in rocks in Africa and Australia. 
They are the oldest known evidence for life 
on Earth. In the Investigate, you examined 
stromatolites. You looked at the kinds of bacteria that are common
in stromatolites that formed billions of years ago. You compared 
them to those that live today.

Figure 4 Rings can be seen in the 
rocks of the Gunflint Formation 
along the shore of Lake Superior 
near Schreiber, Ontario.

Geo Words
stromatolite: a 
layered structure 
produced by the 
trapping of sediment 
by blue-green algae. 
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The remains of the organisms found in some stromatolites look like 
modern cyanobacteria. They are simple, single-celled organisms. They 
live in water. They produce their own food through photosynthesis. They 
reproduce asexually through cell division. They often grow in colonies 
large enough to see without a microscope. Scientists think that these 
ancient organisms were very much like today’s cyanobacteria. They had 
the same basic functions and behaviors. 

 Figure 5 Cyanobacteria.

Cyanobacteria today are tolerant of extreme environments. Some live in 
hot springs of near-boiling water. Others live in very salty water. They are 
also found in lakes and streams. They are commonly found in the green 
slime that forms on ponds. Where cyanobacteria are concentrated, they 
are an important source of food for snails and other organisms.

 Figure 6 A cyanobacterial waterbloom.

Geo Words
cyanobacteria: blue-
green algae that 
contain chlorophyll 
and liberate 
oxygen during 
photosynthesis.
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The stromatolites that you looked at are the oldest known evidence for 
life on Earth. These rocks were formed as layered mounds of sediment. 
They were formed by the activity of ancient cyanobacteria that lived in 
shallow, warm ocean environments. The waters were shallow enough to 
allow the cyanobacteria to receive sunlight for photosynthesis. Billions of 
cyanobacteria cells would grow together in tightly packed layers or mats. 
Each cell would secrete mucus. This contributed to a sticky film on the 
surface of the mats. This film trapped fine sediment in the surrounding 
waters. The cyanobacteria would reproduce and grow upward through 
the sediment. It would bind and cement the sediment grains together 
with calcium carbonate. They would then form a new tightly packed 
layer on top. This layer would develop another sticky surface. This 
again trapped sediment. This cycle continued. Layers of sediment kept 
increasing, as cyanobacteria would grow on previous populations. 
Over a long period of time, the layers became buried by sediment. 
They hardened to form rock. Most of the cyanobacteria decomposed. 
However, in some places their forms became preserved in the rock layers.

 Figure 7 Stromatolite formation.

The oldest known stromatolites were formed about 3.5 billion years ago. 
At that time, Earth was only about one billion years old. There were no 
predators that could feed on them. This allowed the bacteria to flourish 
in shallow waters. By about 2.5 billion years ago, they were widespread. 
They were the dominant life form on Earth. About 600 million years ago, 
they began to decline in numbers. New life forms had emerged that fed 
on the bacteria. By about 450 million years ago, stromatolite formations 
became rare.
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Stromatolites are still being formed today. They are not common. They are 
usually located in areas where the water is very salty. It is too salty for 
snails and other organisms that feed on the cyanobacteria to survive. The 
best place to see living stromatolites is in Western Australia in a place 
called Shark Bay. A sand barrier in the bay has created a very shallow pool. 

The sand has restricted the flow 
of seawater into the pool. The 
temperatures are very high in 
the region. The water in the 
pool evaporated quickly. This has 
caused the water to become too 
salty for most organisms other 
than cyanobacteria. 
Stromatolites grow here 
undisturbed. Their growth is 
extremely slow. It is less than 
1 mm per year and as little as 
0.04 mm per year. The ones 
that are up to one meter high 
are thousands of years old. 
The rounded pillars of the 
stromatolites are similar to 
ancient ones. The Shark Bay 
stromatolites may look like those 
from billions of years ago when 
stromatolites were widespread.

Figure 9 Present-day stromatolites are being formed in Shark Bay in Western Australia.

Checking Up
1. What is a 

chemotroph?

2. What is a 
coacervate?

3. When did life on 
Earth begin?

4. Where did Earth’s 
first life form? 
What is the 
evidence for that?

5. What is a 
stromatolite? In 
what environments 
can stromatolites 
survive?

Figure 8 A bed of 3.5 billion year old 
stromatolites has been discovered at 
a site in Northwest Australia.
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Think About It Again
At the beginning of this section, you were asked the following:

• How do you think life began on Earth?

• Where did life form?

• How did early life affect Earth’s other spheres?

Record your ideas about these questions now. Use your knowledge about the development 
of the young Earth to help your explanation.

Reflecting on the Section and the Challenge
In this section, you looked at an experiment that tried to reconstruct the chemical 
conditions that led to life on Earth. You also looked at coacervates. From this you learned 
about some of the important characteristics of proto-cells. Life on Earth began at a small 
scale. You examined stromatolites that contain microscopic cyanobacteria. This species of 
bacteria still exists today. Knowing about some of the theories of the early development of 
life on Earth will help you to think about the possibility of on another planet or moon in 
the solar system.

Understanding and Applying

 1. Why was it so difficult for the biosphere to develop during the Hadean Eon? 

 2. What role did the fluid spheres play in the development of early life?

 3. Why might coacervates once have been thought to be precursors to early life?

 4. Describe the various forms of energy that played a role in the development of life early 
in Earth’s history.

 5. What makes carbon a good compound for the basis of life?

 6. What roll did cyanobacteria play in the young Earth system? 

 7. If stromatolites are still forming today, what does that tell you about the Earth system?

 8. Some scientific theories are based upon more evidence than others. Apply this idea to 
theories about the origin of the life on Earth. 

 9. Preparing for the Chapter Challenge

Clarify your thinking about the development of life on Earth by creating a timeline 
that outlines Earth’s physical environment and developments in the biosphere. Also, 
determine which of Earth’s other spheres have had important interactions during the 
development of the young biosphere. Think about the kinds of environments that 
contain evidence of Earth’s first living things. Be sure to collect and design images 
you will use in your script. This timeline will help you to consider if the evolution of 
another planet or moon in the solar system has ever had conditions that were suitable 
for life.

Section 3  The Origin of Life on Earth
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Inquiring Further
 1. Life follows a different pathway?

Scientists studying bacteria in volcanic Mono Lake in California have made an 
important discovery. A very special microorganism is able to thrive and reproduce 
using different chemical reactions from those commonly used by most living things. 
According to Ed Weiler of NASA, “The definition of life has just expanded.” Find 
out more about this alternative biochemical pathway for life on Earth.

 2. Life in a supergroup

The Pilbara Supergroup of Australia and the Barberton Supergroup of South Africa 
are both greenstone belts that contain microfossils older than 3.3 billion years. Do 
they support the chemosynthesis hypothesis? What kinds of environments did the 
organisms they contain live in?

Mono Lake, California.
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