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SYSTEM
INFORMATION

ABOUT
SIMEARTH ON
THE MAGINTOSH

HARDWARE REQUIRED

Macintosh Portable, Classic, Plus, SE, SE/30, LC, II, IIx, lcx, Ilsi, lici, lifx

1 Mb RAM required for the black and white version

2 Mb RAM recommended for the color version

(If you are running the color version of SimEarth with only one Mb RAM, some
sounds will be disabled. Under System 7, you will need 2Mb for black and white
and 2.5 Mb for color.)

800K Floppy disk drive required

Hard disk recommended

SOFTWARE REQUIRED
Apple System 6.0.2 or higher. System 7 compatible.

GENERAL INFORMATION

TWO VERSIONS—There are two versions of SimEarth included in this package,
one for Macs with black and white screens, and one for Macs with color screens.
The planets made with one version will load into the other.

PRINTING—Only the black and white version has a printing function, so don't
lose it even if you have a color computer. The print function does not work under
MultiFinder with all printers. If you have printing problems, turn MultiFinder off.
Todothis, quit SimEarth, select Set Startup... in the Special menu, click on Finder,
click OK, select Restart in the Special menu, then start SimEarth again.

To print, select the PRINT option in the FILE MENU. You will get a 2-page report
on your planet, containing:

The whole planet in Compressed View. (Whatever data layers or

climate layers you have on at the time will be printed.)

The REPORT WINDOW

The BIOME RATIO GRAPH

The ATMOSPHERIC COMPOSITION GRAPH

The LIFE CLASS RATIO GRAPH

The planet or scenario name and level of play

LARGE MONITORS—If you have a monitor with a screen larger than 13", and are
running the color version of SimEarth in MultiFinder, you may have to set your
partition higher than the default setting of 850K. To do this, click once on the
SimEarth icon, then choose GET INFO from the FINDER FILE MENU. Change the
number in the Application Memory Size box, then close the INFO WINDOW. For
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a full-page monitor a setting of 1000 should be enough; for a 2-page monitor you
will have to set it higher.

HARD DISK INSTALLATION—To install SimEarth on your hard disk, make a
new folder called SIMEARTH and drag the contents of the floppy disk(s) into this
folder. If you have a black and white screen, you will only need the black and
white version. If you have a color screen and wish to print, you will need both
versions.

RUNNING SIMEARTH FROM A FLOPPY DRIVE—You can run SimEarth from a
floppy drive, but it will load and run faster from a hard disk. If you run SimEarth
from a floppy disk, you will need to make and use a “play disk.” There will not be
much free space on the SimEarth play disk, so you will need other disks for
saving your planets.

To make a “play disk,” you will need a blank initialized disk and either the
SimEarth color or black and white program disk (depending on your screen).
Copy all the files from the SimEarth disk to the blank initialized disk. Play
SimEarth from the new disk, and store the original SimEarth disks in a safe place.

STARTING THE PROGRAM

See the System Information section of this document for installation instruc-
tions, then double<click on the SimEarth icon for the version you want to use.

Once the program has loaded, you will see a TITLE SCREEN, a HELP WINDOW,
and the MAP WINDOW. Click the mouse to make the TITLE SCREEN go away.

GETTING HELP

On-line help is available anywhere at any time for everything in SimEarth. To get
help information, hold down the SHIFT KEY and click on anything on the screen.
A window will appear with information about the spot where you clicked.

QUICK LOOK

Before actually starting the simulation, we'll take a look around.

The MAP WINDOW gives you a view of your entire planet. At the bottom of the
MAP WINDOW is the MAP WINDOW CONTROL PANEL. This control panel has
(among other things) 12 icons that give you different map views of the planet. Go
ahead and click on them if you want, but since there is no active planet yet, many
of them won’t do much.

QUICK-START GUIDE

QUICK-START
GUIDE

3

SimEarth B&'W

3

SimEarth Color
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MENU.

maintaining planets.

Planet Name  Date

|
1

Clicking on the little buttons that say
GEOSPHERE, ATMOSPHERE, BIO, and CIV, as
well as double-clicking on some of the icons
will bring up other windows. For now, if
something pops up unexpectedly, just close it
by clicking in its Close Box.

In the upper-left corner of the MAP WINDOW
is a rectangle. This rectangle marks the area
displayed in the EDIT WINDOW.

You can change the map from a flat projection
to a globe by clicking in the GLOBE button on
the right side of the control panel. Click it
again to return to a flat map.

Along with the MAP WINDOW, the EDIT WINDOW is where you will be spending
most of your time in SimEarth. Open it by selecting EDIT from the WINDOWS

Along the left side of the EDIT WINDOW is the EDIT WINDOW CONTROL PANEL.
At the top of this panel are six icons that activate various tools for building and

Message Bar

arth: 991.3

Edit Window |
Control Panel

Scroll Bar

""" —— Scroll Bar

Size Box
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QUICK-START GUIDE

Below the icons is the Current Tool Display that shows which tool is

presently active. Below the Current Tool Display are buttons for ~Place Life Set Altitude

turning on and off the display of various layers of data in the window. Trigger Events Move

Arrange the MAP WINDOW, HELP WINDOW, and EDIT WINDOW on ™ Biomes Examine

the screen so at least part of each one is showing at all times. This will

let you easily switch between windows by clicking on the one you g:or:em

want to move to the front. Display

Tz‘ike aminute and look at all the menus-then it's time to start playing Data Layer |

with a planet. Buttons

THE QUESTION

Select NEW PLANET from the FILE MENU. You will be asked a question a

about one of the planets in our solar system. You will find the answer Rainfall

in the back of the SimEarth User Manual in the Planet Specification Climate |

Sheets. Look up the answer, answer the question, and hit the RETURN g:";‘::ys

KEY. Be sure to include decimal points or minus signs in your answer

if they are on the Spec Sheet. Available
Energy

THE AQUARIUM SCENARIO Display

Once the question has been answered, you will see the NEW PLANET WINDOW.

At the top of the window are game level choices. For

now, use Experimental Mode, which gives you

unlimited energy to work with and makes learning - X —

SlmEarth casler. Famdom F: :!r »:__. V\jl'rffﬁlr} oy @ EARTH
oy [Worlid

At the bottom of the window are seven scenarios and y

a Random Planet option. Click on AQUARIUM.

A Staq Mation CHelp Cive
Aquarium is an ocean planet with life, but no land. The @ putof the Stone &
HELP WINDOW now tells you about the Aquarium % EARTH * The Cambrian Er7 Dsisions © Ex
Scenario. Go ahead and read it. T 550 Million Years Ao the GAIf Hupo

Now go to the EDIT WINDOW. Click on the EXAMINE icon. Now click and hold
somewhere on the ocean. You will see a little Information Window that tells
about the spot where you clicked. While still holding down the mouse button, E‘H

slide the pointer around, examining various places on the planet.
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CREATING CONTINENTS
Click and hold on the TRIGGER EVENTS icon.

Slide the mouse over and down until VOLCANO is highlighted, and release the
mouse button. Now move the pointer to the ocean, and click. You just triggered
a volcano and created an island.

You can scroll to different places on the planet by using the arrow keys on your
keyboard or by using the Scroll Bars. Trigger lots of volcanos and create a
continent near the planet’s equator.

Another way to make continents is with the SET ALTITUDE tool. Click on the SET
ALTITUDE icon. Look at the Current Tool Display. The display shows that the
SET ALTITUDE tool is active in “raise” mode (the arrow points up). Click on the
icon again. Now it is active in “lower” mode. Click again to return to raise mode.
Now click and hold on the ocean. While holding the mouse button down, slide
the pointer around. You are raising the land.

The lighter the shade of the land, the higher the altitude. Life doesn’t do too well
at very high altitudes, so change the SET ALTITUDE tool to lower mode and
lower some of the mountain tops to near sea level.

SPREADING PLANTS AND ANIMALS

Now that we have some continents, let’s fill ‘em up with plants and animals.
Plants first.

SimEarth doesn't deal with individual plants, but with biomes, ecological systems
such as forests or swamps.

Scroll the EDIT WINDOW so land is visible—preferably land in warm climates,
away from the Arctic or Antarctic. Click and hold on the PLANT BIOME icon, and
a submenu will appear.

While holding the mouse button down, slide the pointer and highlight one of the
biomes, Boreal forest for example, and release the mouse button. Move the
pointer to land and click, hold, and move the mouse to “paint” plant life on your
continent. The various biomes can only survive in certain temperatures and
altitudes. If you plant a Swamp in the Arctic Circle it won't last very long, and
an Arctic biome won't last long at the equator.

A chart of the conditions under which the various biomes survive is in the User
Manual on page 66.
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QUICK-START GUIDE

Now click and hold on the PLACE LIFE icon to reveal a submenu. On the left side
of the submenu are life-forms—seven aquatic life-forms at the top and seven
land life-forms below. On the right side of the submenu are cities (at various

levels of civilization), and terraforming tools (for changing Mars and Venus into »
habitable planets). ﬂ

While holding the mouse down, slide the pointer to highlight
Dinosaurs, and release the mouse button. Move the pointer to the
forest you just planted and click to place a few dinosaurs. If you [
watch a while, the dinosaurs will either begin to spread or die out. e
If they survive, they may evolve into avians (birds), or possibly
develop intelligence.

A Stone Age
k-l Bronze Age

£ Iron Age
] Industrial Age

Prokaryote
[~ Eukaryote

Various life-forms can only survive in certain biomes. Fish can't live
on the land, and Amphibians can't live in a desert.

A chart of what biomes each life-form prefers is in the User Manual
on page 141.

MODEL CONTROL PANELS

The most powerful tools for planetary manipulation are the MODEL
CONTROL PANELS. There are four of them, and they are opened
through the MODELS MENU.

lce Meteor

For a quick example, select ATMOSPHERE from the MODELS
MENU. This opens the ATMOSPHERE MODEL CONTROL PANEL. ‘

Click on the words SOLAR INPUT. This regulates the Atmosphere Model
amount of heat the planet receives from the Sun. Now |8 : Greenhouse
click on and drag the slider bar on the right side of the [l Cloud Effect

control panel all the way down. This effectively turns Albedo
off the Sun. Wait and watch for a while and the whole
planet will freeze.

el Air-s
Now click and drag the slider all the way up. The planet : I Tlll:-rme:l
will thaw, then eventually the oceans will boil away. Transfer

This example was a bit drastic, but showed how the
MODEL CONTROL PANELS are used.
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Gaia Window

Yawn! Tutorials are boring.

KEYBOARD
CHART

CONCLUSION

There are many more windows, graphs and control panels in SimEarth, but you
have seen the main ones, and have an understanding of how they work.

For further information, there is a tutorial in the User Manual, and an on-line text
TUTORIAL WINDOW. There is also a complete Reference section in the User
Manual that explains everything in SimEarth in detail.

We hope you find SimEarth a simulating experience.
If you have any problems getting SimEarth to run on your computer, call or write:

Maxis, Two Theatre Square, Suite #230, Orinda, CA 94563-3041
Attn: Technical Support (510) 254-9700 FAX (510) 253-3736

PROGRAM FUNCTIONS
8 N New Planet 8 L Load Planet
#8 S Save Planet 8 U Update Background (toggle)

8 C Compress Edit Screen (toggle) % X Play Data Song (toggle)
# Q Quit SimEarth

OPENING WINDOWS

® E Edit Window #® M Map Window

# G Gaia Window #® H History Window
#8 R Report Window #8 T Tutorial Window
OPENING MODEL CONTROL PANELS

8 A Atmosphere % B Biosphere

#8 V  Civilization

SETTING SIMULATION SPEED

#®1 Fast # 2 Moderate

®3 Slow 8P Pause

SHIFT KEYS Activate Help Mode
CURSOR KEYS  When Edit Window is in the front:
scrolls the terrain under the window.
When Map Window is in front:
moves the Edit Rectangle.
UP/DOWN
CURSOR KEYS  When a graph is in the front:
Up and Down Arrows cycle through the graphs.

© 1990, 1991 MAXIS All rights reserved worldwide. 010-10-104-A



ginflt

THE LIVING PLANET

MANUAL

g SimEarth User Manual by

MICHAEL BREMER




SimEarth Credits

Goncept and Design: Will Wright and Fred Haslam

Design Assistance: James Lovelock

Macintosh Programming: Fred Haslam, Will Wright

IBM Programming: Daniel Goldman, Paul Schmidt

Windows Programming: Rodney T. Lai, Paul Schmidt

Computer Graphics: Peter & Caitlin Mitchell-Dayton,
Jenny Martin, Suzie Greene

Macintosh Sound and Music: Steve Hales

IBM Sound and Music: Heath Paterson

Package Design: Richard Bagel, Kurt West

Package Illustration: Kurt West

Documentation Design: Richard Bagel, Kurt West,
Chris Yoro, Mark Holmes, Michael Bremer

Documentation: Michael Bremer

Introduction to Earth Science: Carolina Lithgow,
Tom Bentley

Contributions to Documentation: James Lovelock,
Will Wright, Fred Haslam, Tom Bentley,
Robin Samelson, Michael Patterson, Bill Cook,
Joe Scirica

Product Managers: Steve Beckert, BM & Mac
Mitzi S. McGilvray, Windows

King of Manufacturing: Dave Helfenstein

Q/A & Tech Support: Bill Cook, Steve Smythe, Alan Barton,
Manny J. Granillo, Jake Hoelter, Kevin O'Hare,
Michael Patterson, Carter Lipscomb

Special Thanks to: Jeff Braun, Stewart Brand, Eric Albers,
David Anderson, Brian Rosborough, Kimberly Schmidt,
Janice Linden-Reed, Morris Meislik, Michael Clapp,
Chris Crawford, James Kalin, and Brgderbund Software.

Testers: Kara Alber, Eric Albers, Chris Allen, Harvey Lee,
Steve Beckert, Jeff Braun, Michael Bremer, Bill Cook,
Daniel Goldman, Ann & Don Goldman, Jake Hoelter,
James Kalin, Scott Kim, Janice Linden-Reed,
James Lovelock, Bob Mandel, Michael Patterson, Robin
Samelson, Paul Schmidt, Chris Weiss, and Corey Nelson
and the team at Testing 1,2,3...

Dedicated to Gaia, without whom this game would not
be possible.

MAXIS Two Theatre Square, Suite 230
Orinda, CA 94563-3041
510 2549700 FAX: 510 253-3736

Software ©1990, 1991, 1993 Maxis and Will Wright.

All rights reserved worldwide.

Manual ©1990, 1991, 1993 Maxis and Michael Bremer.

All rights reserved worldwide. No portion of this manual
may be copied, reproduced, translated or reduced to
any electronic medium or machine-readable form
without the prior written consent of Maxis.

Package Art ©1990, 1991 Maxis, Richard Bagel, and

Kurt West. All rights reserved worldwide.

IBM Version ISBN # 0-929750-32-2
Macintosh Version ISBN # (-929750-33-0
Windows Version ISBN # 0-929750-46-2

Limited Warranty

The SimEarth program and documentation are provided “as
is” without warranty of any kind. Maxis warrants to the
original purchaser of SimEarth that the diskette will be free
from defects in materials and workmanship for ninety days
from the date of purchase. Maxis reserves the right to make
improvements in the product described in this manual at any
time and without notice.

Replacement of Media

SimEarth has no disk-based copy protection. You are free to
make backup copies for personal use. Defective media
returned within ninety days from date of purchase willbe
replaced without charge. Returning the registration card will
extend the warranty.

License

As the original purchaser, you have the right to use SimEarth
only on a single computer. You may physically transfer the
program from one computer to another provided the
program is used only on one computer at any time. You may
not distribute copies of SimEarth or accompanying
documentation to others.

IBM is a registered trademark of International Business Machines, Inc.
Macintosh is a registered trademark of Apple Computer, Inc.
Windows and Microsoft are trademarks of Microsoft, Inc.



SIMEARTH CONTENTS
INTRODUCTION .....cccoeeirnmeriesssnnresssnneesssansaeccnes 1
GETTING STARTED.......uuuuiiieivrnneiecnsnnecccsnnnene 11
TUTORIAL .......ccccivvunreeccisssnnneccssnnnecsssnenecssnsaees 15

INTRODUCTION ......ccovviiiiiiiiiiiicnicnene 16
FIRST LOOK .....cocevviiiiiiiiiiiiicicicicrcnicninn, 20
CREATING AND MODIFYING PLANETS ........ 26
MODIFYING THE SIMULATION............cccoeu.e.. 37
REFERENCE ......cuuuueiiiiiinnneiiniinnecccnnnceccsnnneene 45
CONTROLLING THE SIMULATION ................ 46
MICE AND KEYBOARDS...........ccccceviiiiiinnnnn. 46
INPUT AND OUTPUT ......cccocovvviinininninrnns 46
MENUS ...ttt 48
WINDOWS .....ooiiiiiiniiiiicnicieeicie e 53
HELP WINDOW ........ccoevvimininininiinicnicnncnens 53
NEW PLANET WINDOW .......ccccocvvninennnnnne 54
EDIT WINDOW ......cccovininiiiniiiniiiinicicnnens 57
MAP WINDOW .....ccccoovvvinininiiiniiiiiiicnnens 71
GAIA WINDOW .....cccovviiiiiiiiiiiiiicicicicnns 80
HISTORY WINDOW ........ccoeviiiiiiiiiiiiiinnns 81
REPORT WINDOW .......ccccovnininininiiniininnn 83
TUTORIAL WINDOW .........ccccovnmiiiiiiiininnns 90
GLOSSARY WINDOW .......cccoevviviiiiiniinninnens 90
GRAPHS ..o 91
MODEL CONTROL PANELS............cccocoevvunncnn 94
TIME SCALES .......cccooviiiiiiiiienne, 100
SCENARIOS .......ccoviiiiiiiiiiiiiiicicicienne, 109

DAISYWORLD ........ccoevvviniiiiiiiiiniciinnne, 118

USER MANUAL




INSIDE THE SIMULATION..........ccccoevuerrenrenne. 122
EVENTS ..o 122
GEOSPHERE ..........ccceovviriineeererrene 127
ATMOSPHERE ..........ccccoevivmiiiiniinenieennens 129
CLIMATE.......oiviiiiiiiiiieecnreeeete e 131
LIFE AND EVOLUTION ........cccccvirevvnuenenne. 133
CIVILIZATION. ..ottt 142
ENERGY ....coooiviiiiiiineteeneteeseecenne 145
SIMULATION FLOW CHART ...................... 148

AN INTRODUCTION TO EARTH SCIENCE .... 149

INTRODUCTION ......cooevimriiiineireneeneneenenns 151

GEOLOGY .....cooviiiiiiinrieenecrtneenesiesesaeenas 153

CLIMATE .....ooiiiiiiiiieieecenete et 167

LIFE oot 178

HUMAN CIVILIZATIONS AND
TECHNOLOGY .....cooevtrinreirirenirenrenieenes 190

THEORIES OF THE EARTH:

THE GAIA HYPOTHESIS ...........cccccvveunenee. 196
APPENDICES .....cccceeiiueecsneessnnecsnsessnsssssnnsssanes 201

PROBLEMS AND SOLUTIONS ...................... 202

GLOSSARY ..ottt 204

INDEX ...ttt 208

PLANET SPECIFICATION SHEETS ............... 212

vi




INTRODUGTION

“Is this a random world or did you
planet?”

The most pondered question by SimEarthling
philosophers.




Ginfm
WHAT IS
SIMEARTH?

SimEarth is a planet simulator—a model of a planet. It is a game, an educational
toy, and an enjoyable tool. With SimEarth you can take over many included
planets, or design and create your own.

SimEarth is based on the Gaia theory by James Lovelock, which suggests that we
look at our planet and the life on it as a whole, and not as separate areas of study.

SimEarth treats the planet as a whole: life, climate, the atmosphere, and the
planet itself—from dirt and rock to the molten core—all affect each other.

You will see your planet as a whole—from a satellite’s point of view, at two levels
of magnification.

SimEarth can be played in two modes: game and experimental. In game mode,
you will try to develop, manage, and preserve your planet within allotted energy
budgets.

In experimental mode, you are given unlimited energy to mold your planet. This
allows you to set up any type of planet in any stage of development, and then
introduce any new factors you want and see what happens. In this mode
SimEarth is a “planetary spreadsheet.”

Your SimEarth planets will be populated by electronic lifeforms called
SimEarthlings—cousins of the Sims who populate SimCity™ (another fine
product from Maxis). SimEarthlings range from singlecelled plants and animals
to intelligent species.

Intelligent SimEarthlings are not limited to Humans—or even Mammals. There
can be intelligent Dinosaur SimEarthlings, intelligent Mollusk SimEarthlings,
even intelligent Insect SimEarthlings—but only one intelligent life-form at a time.

A single planet can be populated by billions and billions of SimEarthlings. Their
welfare is in your hands.
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Gaia is a theory about the evolution of the Earth. A theory that sees the evolution
of the species of organisms by natural selection and the evolution of the rocks,
air and oceans as a single tightly coupled process. In Gaia the organisms and
their material environment together constitute a system which is able to self-
regulate climate and atmospheric composition.

Thefact that the Earth’s mean temperature has remained constant and favourable
for life for 3.6 billion years in spite of a rise in output of heat from the Sun of 25%,
and the fact that oxygen has remained close to 21% of our atmosphere for 200
million years, can be explained by Gaia theory but not by conventional science.
Although it is a scientific theory, the name Gaia was proposed by the novelist
William Golding.

Gaia became visible through the new knowledge about the Earth gained from
space and from the extensive investigations of the Earth’s surface, oceans and
atmosphere during the past few decades. This view has in it something of the
poetic metaphor of a ship held by the sailors, but it is also a hard science theory
of our planet that came from a top-down view from space. This theory is now up
for trial, and the evidence gathered from the Earth itself will decide on whether
or not it should be taken as scientific fact. Don’t be misled by those who argue
that Gaia is untestable or teleological and therefore in error; their criticism is
mere opinion based on prejudice, not evidence. Even if in the end Gaia should
turn out to be no more than a poetic metaphor, it would still have been worth
thinking of the Earth as a living system. Such thoughts have already led to
discoveries about the Earth that could not have come from conventional
wisdom.

Gaia is a top-down view of the Earth as a single system, and is essentially
physiological. It is about the working of the whole system, not with the separated
parts of a planet divided arbitrarily into the biosphere, the atmosphere, the
lithosphere and the hydrosphere. These are not real divisions of the Earth; they
are spheres of influence inhabited by academic scientists.

All 1 ask is that you concede that there might be something in the Gaia theory,
which sees the Earth as a living system, to acknowledge Gaia at least for the
purpose of argument. I do not expect you to become converts to a new Earth
religion. I do not ask you to suspend your common sense. All that I do ask is that
you consider Gaia theory as an alternative to the conventional wisdom of a dead
planet made of inanimate rocks, ocean and atmosphere merely inhabited by life.
Consider it as a real system, comprising all of life and all of its environment tightly
coupled so as to form a self-regulating entity. Maybe you already have it in mind

USER MANUAL

WHAT I3
GAIA?

by JAMES LOVELOCK,
the originator of the Gaia theory

What is Gaia?
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SOFTWARE
TOYS AND
SYSTEM
SIMULATIONS

when you use that vague, ill-defined word “Biosphere” that seems to have a
different meaning for each occasion of its use.

[ recognise that to view the Earth as if it were alive is just a convenient, but
different, way of organising the facts of the Earth. I am of course prejudiced in
favor of Gaia and have filled my life for the past 25 years with the thought that
Earth may be alive: not as the ancients saw her—a sentient Goddess with a
purpose and foresight—but alive like a tree. A tree that quietly exists, never
moving except to sway in the wind, yet endlessly conversing with the sunlight
and the soil. Using sunlight and water and nutrient minerals to grow and change.
But all done so imperceptibly, that to me the old oak tree on the green is the same
as it was when I was a child.

SOFTWARE TOYS

SimEarth isn't exactly a game...it's what we call a “Software Toy.” Toys, by
definition, are more flexible and open-ended than games.

As an example, compare a game, tennis, with a toy, a ball. In every tennis game,
there is one way to begin, one goal to pursue, and one way to end. There are
infinite variations in the middle, but they all start the same way, chase the same
goal, and end the same way.

A ball is more flexible—there are more things you can do with it. With the ball,
you can play tennis. You can play catch. You can throw it at someone. You can
bounce it. You can make up a hundred different games using the ball.

Our Software Toys are programmable. Using the comparison with a ball, this
means that you can change the tennis ball into a football, baseball, soccer ball,
Ping Pong ball, etc., and play any and all the games you play with those balls.

Besides games, there are other things you can do with a ball. You can paint it,
use it to plug a leaky roof, or just contemplate its roundness.

In SimEarth, the “toy” is a planet—a programmable planet that can become an
infinite number of planets.

So when you play with SimEarth, or any of our Software Toys, don’t limit yourself
to trying to “win.” Play with it. Experiment. Try new things. Just have fun.
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SYSTEM SIMULATIONS

There are many types of toys. SimEarth, like SimCity before it, is a SYSTEM
SIMULATION toy. In a system simulation, we provide you with a set of RULES and
TOOLS that describe, create and control a system. In the case of SimEarth, the
system is a planet.

Part of the challenge of playing with a SYSTEM SIMULATION toy is to figure out
how the system works and take control of it. As master of the system you are free
to use the TOOLS to create and control an unlimited number of systems (in this
case, planets) within the framework provided by the RULES.

In SimEarth, the RULES to learn are based on global systems and management,
including:
Chemical Factors:  atmospheric composition,energy management
Geological Factors: ~ climate, extraterrestrial collisions, continental
drift, earthquakes
Biological Factors:  formation of life, evolution, food supply, biome
types and distribution
Human Factors: wars, civilization, technology, waste control,
pollution, food supply, energy supply

The TOOLS provide you with the ability to create, modify and manage a planet:
Create a planet in any of four Time Scales.
Physically modify the landscape of the planet.
Set the altitude of any spot on the planet.
Trigger events on the planet from hurricanes to volcanos to meteor
strikes.
Plant various biomes and life-forms anywhere on the planet.
Nurture a species to help it evolve intelligence.
Manage your planet by making use of the available maps and graphs.

But the most important TOOL of all is the simulator itself. Test your plans,
theories and ideas as you watch your planet develop or decline. Customize the
simulation by changing the rules that control the geosphere, the atmosphere,
the biosphere, and civilization, to suit yourself or test life’s adaptability to
various conditions.

USER MANUAL

Software Toys and System Simulations
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SIMULATION

LIMITATIONS
AND BIASES

SIMULATION LIMITATIONS

Anything as complicated as the Earth or an animal or even a city cannot be
completely defined by formulas and equations. Any model of something this
complicated cannot be completely accurate—but if you are aware of the
inaccuracies, the model can still be useful.

A sstreet map is amodel of a city. It isn't a completely accurate representation of
every detail of a city, but, within its limitations, it's very useful. Most of us would
be lost without one.

As a simulation of a real planetary system, SimEarth is a rough caricature—an
extreme simplification. We simulate many different aspects of a planet, including
climate, evolution, atmospheric composition, and civilization, all on a personal
computer.

Atruly accurate simulation for a climate model alone has not yet been realized
even on today's most powerful super-computers. We designed this simulation
as accurately as we could while maintaining compatibility with personal
computers and including a gaming aspect.

A major limitation to this program is how evolution is treated. It closely follows
Earth’s evolution. With very few exceptions, all the life-forms represented here
actually exist or existed on Earth. While allowing many differences in which
species succeed or fail—and eventually gain sentience—the path from single-
celled life to complex life is roughly the same as on Earth.

Also, whatever species becomes intelligent—Mammal, Dinosaur, Fish, etc.—
will develop civilizations, cities and technologies that greatly resemble Human
civilizations, cities and technologies.

BIASES

SimEarth is based on the Gaia theory, as proposed by James Lovelock. Gaia
theory is controversial, and not an accepted truth in all scientific circles.

For this game, we are also making a few assumptions that are not necessarily
true. One of these assumptions is that intelligence is an evolutionary advantage—
we might just be flattering ourselves.

Page 6

Introduction



The simulator in SimEarth is a very complex piece of modeling software. It is
constantly performing many checks, calculations and updates, as well as
keeping watch on the mouse and keyboard to respond to your demands.

When you load in a planet, give the simulator a minute or two to compile and
update maps and graphs.

When you make adjustments to the MODEL CONTROL PANELS, allow some time
for the changes to take effect.

Simulator reaction time is also greatly affected by your computer’s clock speed
and type of microprocessor.

SCENARIOS

Each of the seven included scenario planets is actually a game in itself that can
be played at three levels of difficulty or in experimental mode. Each scenario will
present you with different challenges in planet management.

TESTING THE GAIA HYPOTHESIS—
DAISYWORLD

One of the main tenets of the Gaia hypothesis is that life itself regulates the
conditions on Earth that support life, including temperature and atmospheric
content.

One of the scenarios, Daisyworld, is a simplified simulation with only eight life-
forms: differently shaded daisies. This scenario is based on the original Daisy-
world computer model James Lovelock designed to explain the Gaia hypothesis.

Experimenting with the Daisyworld Scenario will give you a visual demonstration
of the concept of Gaia and of life on Earth as a self-regulating whole.

A complete description of how and why the Daisyworld model works is found
later in this manual, in the “Scenarios” chapter.

TAKING ON THE ROLE OF GAIA

If you play any of the scenarios or random planets at the most difficult level, all
Gaian self-regulation will be disabled. You will have to constantly monitor and
adjust everything on the planet to keep life in existence.

USER MANUAL
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YOUR OWN PLANETS

Besides the scenarios, you can create an unlimited number of different planets,
at various levels of difficulty.

FUN AND CHALLENGE

Running a planet is a real challenge for even an experienced gamer.

OTHER GOALS

Design, modify, manage, and nurture a planet from creation through formation
of the oceans, to the appearance of life, through the evolution of life, through the
development of intelligence and technology, to the point where your
SimEarthlings can reach for the stars.

Set up a planetary situation and just watch what happens.
Choose and help a particular species gain mastery of the planet.
Influence the life to keep it from destroying itself and the planet.

Perhaps the ultimate goal of SimEarth is for you to design, manage and maintain
the planet of your dreams. Your ideal planet may be a high-tech society of
intelligent humans (or intelligent dinosaurs) or a limited-technology planet
where the biosphere is never endangered.

YOUR OWN GOALS

It's your toy—you make the rules. You don't need a goal if you don’t want one.
Just play.

This manual has two functions: to teach you how to use SimEarth and to
introduce you to the basics of Earth Science.

The majority of this manual describes the program SimEarth: how it works, how
to use it, how it deals with life, climate, geology, atmospheric composition,
civilization, etc.

The Introduction to Earth Science section of this manual deals with many of the
same things as they are in the real world, out of the context of SimEarth.

This manual covers the SimEarth program for all computers. Any machine-
specific information for installing, starting, or using SimEarth will be found on
the included system card/addendum.
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The graphics used in this manual are taken from the Macintosh monochrome
and IBM Hercules and MCGA monochrome versions of SimEarth. Depending on
your computer and monitor type, the graphics you see on your screen may vary
slightly.

In SimEarth there are two uses of energy. You, the player, use it to make, mold,
modify and manipulate the planet, and civilized SimEarthlings make and use it
to carry on their daily lives. A complete explanation of energy and its uses in
SimEarth is found in the “Energy” chapter of this manual.

SIMEARTHLING USE OF ENERGY

Intelligent SimEarthlings will produce and use energy. You can control their
choice of energy sources and their use of the energy they produce, but you don’t
have direct access to their energy for your purposes.

YOUR USE OF ENERGY

Depending on the difficulty level of the game, you will have different amounts of
energy to affect the planet and the simulation. These amounts are both your
starting supply and the maximum you can accumulate at any one time.

If you are in experimental mode, you will have an unlimited supply of energy.

Energy for a game comes from the stores of the planet itself in the form of
geothermal, wind, and solar energy, as well as fossil fuels. As you deplete your
energy supplies during a game, they will slowly build back up over time as the
planet increases its energy from the above sources. This continual tapping of the
planet’s energies happens automatically.

Once life on your planet becomes intelligent, you will automatically tap some of
their energy. You can't just take the energy: a certain amount will be added to
your supply along with the energy tapped from the planet itself.

The higher the level of technology on your planet, the more energy you will
receive.
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“All the world’s a simulation
And all the Sims and SimEarthlings merely players...”

William Simspeare




g
INSTALLING
SIMEARTH

GETTING HELP

e
HELP

Please refer to the enclosed system card and machine-specific addendum for
installation instructions.

SimEarth is a fairly complex program, with lots of windows, icons, buttons,
options, and control panels. To make your simulating experience easier, there
is a lot of help information included in the program.

THE HELP FUNCTION

Any time you want or need help, or aren’t sure what something in the program
does, ask for help. Whenever you hold down the SHIFT KEY, you are in help

mode, and the cursor changes to iiete. Then click on anything anywhere in
SimEarth, and you will get a help message.

THE GLOSSARY

There is an onine glossary that defines many of the words in the SimEarth
program.

To access the glossary, open the WINDOWS MENU, and select GLOSSARY.

There is also a Glossary in the Appendix section of this manual.

THE TUTORIALS

There is a tutorial section in this manual. There is also an on-line abbreviated
version of the tutorial.

The on-line text-based tutorial is accessed by selecting TUTORIAL from the
WINDOWS MENU. You can even keep the TUTORIAL WINDOW open on the
screen while playing the game, and refer to it whenever you need.

Depending on your computer, you may or may not be able to have the on-ine
tutorial open at the same time as other HELP WINDOWS,
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Please refer to the system card or machine-specific addendum for instructions
in starting SimEarth.

The first time you start the program, you will see three windows: the TITLE
WINDOW, which goes away as soon as you click the mouse, the EDIT WINDOW,
which is your main planetary work space, and a HELP WINDOW, which will tell
you how to get started and how to get more help.

Whenever you start SimEarth, there will be no active planet. You will have to
select either NEW PLANET or LOAD PLANET from the FILE MENU before the
simulation will really start. This is to give you a chance to look around, play with
the various windows and controls, and prepare yourself before things start to
happen.

The following Tutorial section will guide you through the basics of planet
creation and manipulation.
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TUTORIAL

“Fools make a mock at Sim.”

SimProverbs xiv. 9.




Gt
INTRODUCTION

BASIC CONGEPTS

The purpose of this tutorial is to give you a quick tour of SimEarth’s menus,
windows, and planet manipulation tools. It won't give every detail of every item
in the program. For in-depth explanations of everything in the program see the
Reference section of this manual.

Before beginning the tutorial, here are a few basic concepts and terms to get you
started.

GAIA THEORY

SimEarth is based on the Gaia theory. Everything in the program is interrelated:
climate, animals, plants, and the planet itself all affect each other.

A brief explanation of the Gaia theory is given in the Introduction in the chapter
“What is Gaia?” A demonstration of how Gaia works is found in the Daisyworld
section of the “Scenarios” chapter.

PLANET

The term “planet” refers to the present planet, world, or scenario that is loaded
into memory and is being simulated.

You will view your planet from a satellite’s point of view at two different
maghnifications, and as either a flat robinson projection or a globe.

SIMULATION/SIMULATOR

In SimEarth and this manual, we use the terms “simulation” and “simulator” to
represent the part of the program that is modelling the planet. When you change
or modify the simulation, you are changing variables and parameters in the
model, which in turn change the planet.

The ability to modify the simulation is a powerful tool both for the gaming aspect
and the experimental “planetary spreadsheet” aspect of SimEarth.
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INPUT AND OUTPUT

SimEarth is a very complicated program. An important part of understanding it
is knowing where you can INPUT (change the planet or simulation), and where
you find OUTPUT (results of your INPUT).

There are three places for INPUT:

The FILE MENU for creating or loading planets;

The EDIT WINDOW for making local changes to spots on the planet; and

The MODEL CONTROL PANELS for modifying the simulation and changing the
planet globally.

The MODEL CONTROL PANELS are the only places in SimEarth that are INPUT
only.

Everything else—all the maps and graphs, even the EDIT WINDOW—supplies
OUTPUT.

TIME LIMIT

In SimEarth, as on the real Earth, the level of solar radiation is continually
increasing. You only have 10 billion years before the planet ge<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>