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Now 10 titles in 
our acclaimed 
Ponderables
series!
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Since 2012, the accessible and visually stunning  
Ponderables series has more than 500,000 copies in 
print and has been translated into 22 languages.   

The  ten-title series has tackled weighty subjects using  
a storytelling approach that appeals to both smart kids 
and curious adults.  Each book provides a clear overview 
that combines compelling historical images and useful 
illustrations with straightforward explanations of the 
subject’s most important milestones, core concepts, and 
what’s still unknown. 

Packaged at the back of each book is a 12-page fold-out 
timeline that puts each subject in historical context and 
shows the reader who did what when. The reverse side 
provides a relevant visual chart that can be put on a wall 
for easy and quick reference.

Author and Series Editor: Tom Jackson, an experienced 
science writer and editor, specializes in taking complex 
topics and making them accessible and lively. He 
lives in the United Kingdom. 

978-0-9853230-9-7

“Whether browsed or read 
straight through, it will be an 
enjoyable selection for
anyone interested in learning 
about scientific discoveries 
that changed the way we 
understand the world.” 
Library Journal [starred review]

A removable  
24-page timeline/

chart is neatly 
housed in the back 

of each book.
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SPECIFICATIONS FOR PONDERABLE 
SERIES 

Format: Hardcover w/ 24-page,

removable fold-out timeline/chart

Extent: 168 pp

Size: 9.25 x 11.2

Illustrations: 300+ color and b/w

Price: $24.95 US / $29.95 CAN/ £16.99 UK

“ Aimed at reaching a middle to 
high school audience and the 
interested lay person.” 
Library Journal

“. . .graphically stunning, 
browsable volume features 
gorgeous layouts and short, 
intelligent paragraphs.” 
School Library Journal

978-1-62795-094-7 978-1-62795-096-1 978-1-62795-120-3 

978-0-9853230-8-0 978-1-62795-142-5 978-1-62795-093-0

978-1-62795-095-4

978-0-9853230-7-3

978-1-62795-136-4
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Earth Sciences
An Illustrated History of Planetary Science
Tom Jackson

An all-new addition to the best-selling Ponderables series, Earth 
Sciences reveals the history and forces that created our planet 
and are still shaping it today through events such as earthquakes, 
tsunamis, and volcanic eruptions. 

Through 100 pivotal milestones, this gorgeous reference book and timeline 
shows how our planet has evolved from a disk of dust left behind by a young 
Sun. The accessible text describes the Earth’s ever-changing layers and what 
researchers have learned about the past through fossils and about the future in 
the search for habitable exoplanets. At a time when human life is impacting the 
Earth at a noticeable rate, Earth Sciences provides  a rich understanding of:

u	100 milestone facts, labeled “Ponderables,” which detail pivotal 
breakthroughs in geology, meteorology, oceanography, and astronomy 

u	Stunning imagery and illustrations to help clarify key concepts

u	An overview of core concepts in Earth Science 101: The Basics and 
biographies of key scientists

u	A section that explores imponderable topics that researchers still don’t fully 
understand

u	A removable, fold-out 12-page Timeline History of Earth Science that shows 
every eon, era, period, epoch, and age from the formation of the planet to 
the present day.

ISBN: 978-1-62795-142-5 

Format: Hardcover w/24-page removable 
foldout timeline/chart

Extent: 168 pp

Size: 9.25 x 11.2

Illustrations: 300+ color and b/w

Subject: Science/Earth Science

Retail price: $24.95 US $29.95 CAN £16.99 UK 
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The End of the World

Pliny’s Natural History

Source of Rain
The PeriPaTeTic school of arisToTle casT a long shadow 
on The earTh sciences ThaT lasTed cenTuries. However, 
ideas from its main philosophical rival, Stoicism, also had an 
impact on how future researchers interpreted evidence.

in 77 ce, Pliny The elder, a roman hisTorian, sailor, and man of 
leTTers, Published Naturalis historia, which purported to contain 
everything there was to know about earth sciences to date.

in ancienT chinese confucian Teaching, rain is a gifT from heaven, a 
Theory ThaT was inTerPreTed liTerally. That is, until Wang Chong, a Han-
Dynasty philosopher, formulated the first accurate water cycle theory.

The temple on Mount 

Emei, one of the four sacred 

Buddhist mountains of 

China, stands above 

the clouds—and above 

the rain.

In Chinese legends, a 

Dragon King ruled each of 

the Four Seas: to the north, 

Lake Baikal in Siberia; 

the Yellow Sea in the east; 

in the south, the South 

China Sea; and to the west, 

Qinghai Lake in 

central China.

The best record of the 

eruption of Vesuvius comes 

not from Pliny the Elder, 

but from his nephew, Pliny 

the Younger, who declined  

to join his uncle’s  

foolhardy mission.

Myths of great floods, which 

wipe out entire civilizations, 

were evidence of the Stoics’ 

assertion that the world 

was periodically destroyed 

and recreated.

While the Peripatetic philosophers were named for walking around, 

the Stoics got their name from talking in the shade of a stoa, or 

colonnade. Aristotle’s view was that changes in nature—be they 

weather upheavals or earthquakes and volcanoes—were part of a 

process that was leading toward a perfectly harmonious end state. 

So any catastrophic destruction would always be balanced by some 

process of rejuvenation. The Stoics disagreed. They reasoned that the 

planet would be destroyed in a catastrophe, which would remove 

evidence of the planet’s past—and then a new version would emerge.

Pliny’s immense work contained 37 sections which covered 

subjects like astronomy, mathematics, and biology—even 

sculpture and painting—as well as looking at earth science 

in the fields of geography, mineralogy, and mining. He did 

not gather all this knowledge himself, but his goal was to 

present the work of others—always credited—in one text. 

He was able to build on works, updating information about 

minerals and mining from Theophrastus’s On Stones, and the 

geography of Strabo. However, the earth science for which 

Pliny is best remembered is not included. Two years after 

publication, Pliny led a rescue mission by sea to save friends 

living close to Vesuvius, a volcano towering above the 

southwestern coast of Italy that had started erupting. But 

on the shore near the volcano, Pliny was overcome by toxic 

fumes and died.

Wang Chong’s great work was the book Lunheng (Critical Essays), produced in 80 ce, 

which contained a wide body of thought from the natural sciences to literature 

and mythology. When it comes to meteorology, Wang Chong had little time for the 

traditional thinking. Indeed, rain does come from above, he admitted, but that did not 

mean that the water came from the same location as the stars. 

Clouds of moisture
He lamented that the literal Confucian reasoning had led to most attempts at weather 

forecasting being linked to the motion of heavenly objects, such as the Moon, when 

the truth of the matter is plain to see. While ascending tall mountains to 

visit the many temples built high on the peaks, a traveler’s clothes become 

wet (as they would during a rain shower) when they pass through the 

clouds that shroud the slopes. The simple explanation is that rain and 

clouds are fundamentally the same thing, Wang Chong explained. 

Clouds are in the sky, and that is why rain always falls downward—

although not all the way from heaven. The moisture in the clouds 

comes from the forests “steaming,” by which he means liquid water 

evaporating from the surface and rising up to form clouds 

at higher levels. Wang Chong used the Chinese concept 

of qi energy as the mechanism for this process, and it 

forms a good initial description of Earth’s water cycle.

DRAGON KING

Chinese legend associates rainfall with the lóng, or flying 
dragon. In the myth of the Four Seas, the Chinese people 
are suffering a great drought, and the Dragon King who 
ruled the weather takes pity on them and sends four lóng 
to create great rainstorms. These storms created four mighty 
rivers: The Pearl, Yellow, Black and Lóng Rivers (the last one 
is better known as the Yangtze) which irrigate the farms of 
China to this day.
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Voyages to America

Liquid Rock

In 1492, Columbus saIled the oCean blue, but forget about all that 
for now. VIkIngs had been explorIng the gray waters of the north 
atlantIC five centuries before. The hardy Norsemen even set up home in 
North America for a few decades. History could have been very different.

the persIan sCholar aVICenna Is best remembered as a physICIan and 
phIlosopher. howeVer, he found room In hIs book The Book of Healing to 
discuss the earth sciences, including the source of new rock.

Leif Erikson’s Vikings 

explored to the west of 

Greenland and found the 

coast of what is  

now Canada.

Colonists from the 

Viking settlements in 

Greenland built a small 

village in what is now 

Newfoundland, but 

abandoned this new home 

within a generation.

According to Avicenna’s 

theory, lava contained a 

rock-forming liquid called 

succus lapidificatus.

that came in handy when navigating rivers and narrow inlets. Legend has it that the 

Icelandic Norse used clear crystals as the “Viking compass.” This stone, possibly a clear 

form of calcite, split the light that shone through it, and could be used to locate the Sun 

even when it was shrouded by clouds—and thus they could always orientate the ship. 

Off course
Despite the ability to make long sea voyages, the Vikings discovered North America 

by accident. Leif Erikson, a Greenlander, was blown off course on a return trip from 

Norway, and came across a land filled with wild wheat and grapes. Naming it Vinland, 

meaning “farmland,” he soon returned with a better equipped crew of Greenland 

Vikings to explore the region. They found frozen tundra (probably Baffin Island); dense 

forests (Labrador); and finally made it back to Vinland, where they established a small 

settlement. In the 1960s, archeologists found evidence of this first European foothold 

in America, at L’Anse aux Meadows on the northern tip of Newfoundland. The village, 

named Leifsbudir, did not last long. The Vikings fell out with the locals, who the Norse 

recorded as the skraeling (meaning “the people who wear animal skins”). 

It is generally agreed that the ancestors of today’s Native Americans walked there from 

Asia at least 14,000 years ago. Earth was in an ice age at that time, and the sea levels 

were much lower due to a great volume of ice covering the land. As a result, what is 

now the Bering Strait was dry land—a region called Beringia—connecting Siberia to 

Alaska. Beringia was covered by rising sea levels around 11,000 years ago, and from 

then on the Americas were only accessible by advanced seafarers.

It took another 10,000 years for such explorers to make the trip, this time arriving 

on the eastern coast of North America in the year 1002. The crew were Norse, also 

often called Vikings, who hailed originally from 

Scandinavia, but belonged to a community that 

had settled in Iceland in the 870s and more 

recently in Greenland. 

Ocean-going technology
Norse longships were tough, clinker-built vessels 

(with overlapping planks) that could withstand 

rough seas. They were powered by sail or oars and 

steered with a large paddle at the rear on the right, 

or starboard side (a term derived from “steer-

board”). A longship’s bow and stern were hard to 

distinguish because the ships were built to move 

equally easily in both directions, a design feature 

Despite being called the The Book of Healing, readers in 1027 when it was published 

would find little mention of medical procedures. Avicenna (his real name was ibn 

Sina) suggested that rocks were formed by contact with a liquid. That would explain 

how stone fossils form from dead lifeforms. In addition, Avicenna pondered whether 

mountains are the result of sudden upheavals or slow processes that require a long 

time scale. Such thoughts would have been heretical in Europe at the time. PREDICTING AMERICA

Unaware that Viking explorers 
were already there, the Persian 
geographer al-Biruni predicted 
the existence of the Americas 
in 1037. Having calculated the 
size of Earth, he found that 
the known landmasses were 
bunched up on one side of 
the globe. To balance things 
out, he said, there must be 
more land on the other side  
of the world.

ERIK THE RED

As his name 
suggests, Leif 
Erikson was the 
son of an Erik— 
the Red—himself 
a Viking explorer 
who is credited 
with being the 
first European to 
settle Greenland. 
Icelandic sagas 
record that others 
had found it before 
Erik, but he made a 
success of founding 
a settlement there 
in 985. He named 
it Greenland to 
attract colonists—
although climate 
differences did 
mean it was not 
quite as cold 
then as it is now. 
For 500 years, a 
community of 
about 2,500 Norse 
lived on the south-
western coast, but 
abandoned their 
homes when the 
climate grew colder 
in the late 1400s.
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PROMOTIONAL PLANS
u Reviews and features 

in science magazines, 
websites, and blogs

u Book reviews in print and 
online

u Features in holiday round-
up gift guides

“These are exactly the 
kind of engaging books 
I loved to have in my 
classroom...” 
Teachersforever.com
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Hurricane
What became the NatioNal Weather Service iN the UNited StateS 
WaS Set Up iN 1870, aNd thiNgS got bUSy StraightaWay. In 1873 
the service issued the first of many hurricane warnings, and it has 
been leading the research into these giant storms ever since.

Atlantic hurricanes form 

far out in the ocean from 

weather systems emerging 

from the Sahara Desert. 

As they start out as 

low-pressure “tropical 

depressions,” weather 

watchers monitor their 

westward progress. Some 

systems will develop into 

storms with winds up to 

120 km/h (74 mph). Any 

faster than that, and the 

storm becomes a hurricane. 

The strongest storms—

category 5 hurricanes—

have winds more than 

250 km/h (157 mph).

stationary 
front

cold 
front

cold 
front

warm front

warm front

days 16-17 
extratropical 

transition

days 17- 
extratropical 

cyclone

North Atlantic 
Ocean

AFRICA

EUROPE

NORTH 
AMERICA

SOUTH 
AMERICA

northeast trade winds

days 10-15 
tropical  
cyclone 

(hurricane)

days 5-6 
tropical  

deression

days 7-9 
tropical  
storm

Equator

subtropical 
high

prevailing westerlies

40° W

40° W

20° W

20° W

0°

0°

0°

40° N
40° N

20° N20° N

60° W

60° W

80° W

80° W

100° W

100° W

days 1-5 
tropical  

disturbance

The strongest winds of all 

are in the eye wall, an 

immense circular cloud that 

surrounds a clear zone, 

with light winds and  

clear skies at the heart  

of the storm.

In the 1870s, ocean-going 

vessels were ill equipped 

to withstand hurricane 

conditions.

What is a hurricane?
A better view of the huge storms slowly 

emerged. Sakuhei Fujiwhara, a Japanese 

researcher (see box, left) showed how 

hurricanes fitted into the bigger weather 

picture of the tropical Atlantic. In 1922 

Edward Bowie found that hurricanes 

generally rotate anti-cyclonically, or 

opposite to the direction of Earth’s rotation. 

In the Northern Hemisphere that would be 

counterclockwise. However, these details were 

not helping the warning centers get the message out 

early enough, and hurricanes hitting the coast would 

frequently result in hundreds of deaths.

By the late 1940s, some big pieces of the puzzle were falling 

into place, thanks mostly to pilots flying aircraft into hurricanes to plot 

wind speeds and pressure changes, and map out the mysterious eye, 

a place of calm at the very center of the storm. In 1948, the Finnish 

meteorologist Erik Palmén showed that a hurricane requires surface 

water temperatures of at least 26°C (80°F) in order to form. The water 

needs to be at least 50 m (160 ft) deep, too. The air above this warm sea 

churns with the heat. As the air rises it cools down faster than normal, 

making the water vapor condense into thick clouds. The latent heat of 

this condensation adds energy to the system, pulling more and more air 

and water up from the surface. The upward flow of the air creates the 

beginnings of a central eye, and cooler air from far above falls into it, 

reducing the air pressure at the heart of the system even further, pulling 

in more air moisture to create an expanding area. This process will 

continue until the storm hits land or moves into cooler seas.

The Weather Bureau of the United States was set up by 

President Ulysses S. Grant with a mission to “provide for taking 

meteorological observations at the military stations in the interior 

of the continent and at other points in the States and Territories …

and for giving notice on the northern Lakes and on the seacoast by 

magnetic telegraph and marine signals, of the approach and force of 

storms.” The new agency was under the auspices of the Secretary of 

War because it required military discipline to get the right results. 

(The bureau has been through many changes since then, and is 

now the National Weather Service, part of NOAA, the National 

Oceanic and Atmospheric Administration; see more, page 101.)

The chief meteorologist was Cleveland Abbe, who had 

already started weather forecasting by using weather data sent by 

Western Union and the Cincinnati Chamber of Commerce. Abbe 

had consistently lobbied his bosses to provide him with the means to 

research weather phenomena so he could figure out how to predict them. 

Storm season
In June 1873, the bureau got wind of a storm moving through the Caribbean. It was 

nothing too bad, but in August, a major hurricane moved up the East Coast, finally 

decaying off Newfoundland, and September saw two more hurricanes striking Florida. 

At the time, the world’s leading authority on hurricanes was Benito Viñes, a Cuban 

priest, who ran a meteorological observatory in Havana. In 1877 be published a method 

of using wave and cloud motions to forecast hurricanes. It did little to help:  

1893 was the deadliest in U.S. history as a series of 

major storms hit the East Coast. The U.S. 

Weather Bureau responded in 1898 

with a hurricane warning center 

at Kingston, Jamaica, soon 

relocated to Havana, which 

is more prone to hurricanes. 

Two years later a hurricane 

hit Galveston, Texas, killing at 

least 8,000 people.

FUJIWHARA 
EFFECT

Named after 
Sakuhei Fujiwhara, 
the Japanese 
meteorologist who 
described it in 
1921, the Fujiwhara 
Effect occurs when 
two storm systems 
get close enough 
that their winds 
pull them together 
so they orbit each 
other. The storms 
then change 
direction and 
eventually  merge, 
potentially into a 
much larger and 
more dangerous 
storm. The effect is 
rare and happens 
only every few 
years.

WEATHER SATELLITES

It is hard to comprehend just how large a 

hurricane is. Trying to capture a picture of 

one required the development of space 

technology. The first weather satellite, 

Vanguard 2, was launched in 1959. It used a 

primitive digital camera to take pictures of 

cloud cover. The results were fuzzy and not 

very useful. However, U.S. earth scientists 

persevered with this space system, and since 

the late 1970s, two GOES (Geostationary 

Operational Environmental Satellites) have 

offered a big picture view of the whole of 

Earth (and its hurricanes).
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Weather Forecast Exploring 
AltitudeTo many of us, being able To predicT Tomorrow’s 

weaTher helps us know whether to plan a day at the 
beach or to pack a raincoat. But, in the early days, 
weather forecasts could be a matter of life or death.

weaTher is an aTmospheric phenomenon, and so 
To undersTand iT, iT makes sense to go up and have 
a closer look at all that air. Two early aerial explorers 
who did so only just made it home alive.

A weather map for 

northern Europe from the 

1880s. The lines are isobars 

connecting places with 

equal air pressure. The 

maps show how conditions 

change from one day to the 

next and can be used to 

predict what will happen 

in future.

Coxwell and Glaisher’s 

balloon voyage to the 

“aerial ocean” came close 

to ending in disaster as they 

flew so high that the thin 

air could not support life.

The person who coined the term weather “forecast” was the 

British naval captain Robert FitzRoy. FitzRoy had been the 

protégé of Francis Beaufort, whose Wind Force Scale from 

the 1800s was a helpful system for judging conditions at sea 

in the here-and-now, but could not say what would happen 

next. In 1854, FitzRoy, having retired from command, 

set up the Meteorological Office for the British 

government. Its job was to gather standardized 

weather data from British shipping with the aim 

of including climate information on sea charts. 

Opportunity arises
Later that year, a great storm hit the Black 

Sea. Supply ships carrying winter 

provisions for the French and British 

forces fighting the Russians in the 

Crimean War were lost. The French astronomer Urbain Le Verrier 

was able to show that the storm’s eastward path across Europe 

was clear in the weather data collated after the incident. If 

this data could have been put together into a synoptic map 

within hours, instead of weeks, the Crimean fleet could 

have been saved. So the newly invented telegraph network 

was put to work to carry observation data to new weather 

observatories. FitzRoy’s “Met Office” became the world’s 

first—and longest lasting—weather forecaster. By 1861 it 

was issuing weather warnings by telegraph, and publishing 

a daily forecast in The Times of London (as it still does today).

In 1862, the British Association for 

the Advancement of Science suggested 

an expedition be made to explore the 

“aerial ocean.” Charles Coxwell, the 

country’s leading “aeronaut,” was 

appointed to fly an enormous hydrogen 

balloon (2,600 m3; 93,000 cubic feet) 

designed to go higher than anyone 

had yet flown. The other member 

of the crew was the scientist James Glaisher, who would use 

a barometer to calculate altitude as indicated by the drop in 

pressure, and also plot the corresponding fall in temperature. 

The crew also carried six homing pigeons, and planned to 

release them one by one as they ascended. The vast balloon rose 

quickly and the team was above the clouds in just 12 minutes. 

All was well as they admired the incredible view of the cloud 

cover below—something familiar to people today who fly by air, 

but back then something few had seen. At 4.83 km (3 miles or 

15,840 feet) up, Glaisher began to release his pigeons. At 6.44 

km or 4 miles, the pigeon struggled to fly, and at 8 km (5 miles), 

the birds simply fell from the balloon. At this point, Glaisher 

reported feeling “balloon sick” and was about to warn Coxwell 

when he became unconscious. Coxwell, a younger man, was 

less affected but had lost all feeling in his hands. He managed to 

open safety valves with his teeth to release hydrogen, and within 

about 20 minutes, the aircraft was back on the ground, with 

both the crew revived. Later analysis suggested that the pair had 

reached an altitude of 11.3 km (37,000 feet), which is near the 

cruising height of a jet airliner today, and far higher than Mount 

Everest. The air pressure up there is a fifth of the pressure at sea 

level, with too little oxygen to sustain the body, and the thin air 

holds little heat so the temperature is at most –40°C (-40°F).

FIRST FLIGHT

The first balloons capable of carrying passengers 
were built by the French Montgolfier brothers. 
The first aeronauts flew in 1783 aboard their 
paper and silk craft, but they were not human. 
Instead the balloon crew was a sheep, a duck, 
and a rooster, and each was selected for 
their physical attributes. The duck would be 
unaffected by altitude, while the rooster was a 
bird but one that could not fly high. The sheep 
was the stand-in for a human. All three were 
unaffected by the eight-minute flight.

VOYAGE OF THE BEAGLE

Before becoming the pioneer of weather forecasting, Robert FitzRoy had the command of HMS 
Beagle, a small sloop that was used as a naval survey ship. Its second voyage, from 1831 to 1836, 
saw FitzRoy circumnavigate the world via Cape Horn, New Zealand, and Australia. He took with 
him a civilian companion, called Charles Darwin, who used the voyage to compare and contrast 
animals from across the globe, a pursuit that inspired his famous theory of evolution.

14

15

24 * 100 PONDERABLES PREHISTORY TO 1500s * 25

Voyages to America

Liquid Rock

In 1492, Columbus saIled the oCean blue, but forget about all that 
for now. VIkIngs had been explorIng the gray waters of the north 
atlantIC five centuries before. The hardy Norsemen even set up home in 
North America for a few decades. History could have been very different.

the persIan sCholar aVICenna Is best remembered as a physICIan and 
phIlosopher. howeVer, he found room In hIs book The Book of Healing to 
discuss the earth sciences, including the source of new rock.

Leif Erikson’s Vikings 

explored to the west of 

Greenland and found the 

coast of what is  

now Canada.

Colonists from the 

Viking settlements in 

Greenland built a small 

village in what is now 

Newfoundland, but 

abandoned this new home 

within a generation.

According to Avicenna’s 

theory, lava contained a 

rock-forming liquid called 

succus lapidificatus.

that came in handy when navigating rivers and narrow inlets. Legend has it that the 

Icelandic Norse used clear crystals as the “Viking compass.” This stone, possibly a clear 

form of calcite, split the light that shone through it, and could be used to locate the Sun 

even when it was shrouded by clouds—and thus they could always orientate the ship. 

Off course
Despite the ability to make long sea voyages, the Vikings discovered North America 

by accident. Leif Erikson, a Greenlander, was blown off course on a return trip from 

Norway, and came across a land filled with wild wheat and grapes. Naming it Vinland, 

meaning “farmland,” he soon returned with a better equipped crew of Greenland 

Vikings to explore the region. They found frozen tundra (probably Baffin Island); dense 

forests (Labrador); and finally made it back to Vinland, where they established a small 

settlement. In the 1960s, archeologists found evidence of this first European foothold 

in America, at L’Anse aux Meadows on the northern tip of Newfoundland. The village, 

named Leifsbudir, did not last long. The Vikings fell out with the locals, who the Norse 

recorded as the skraeling (meaning “the people who wear animal skins”). 

It is generally agreed that the ancestors of today’s Native Americans walked there from 

Asia at least 14,000 years ago. Earth was in an ice age at that time, and the sea levels 

were much lower due to a great volume of ice covering the land. As a result, what is 

now the Bering Strait was dry land—a region called Beringia—connecting Siberia to 

Alaska. Beringia was covered by rising sea levels around 11,000 years ago, and from 

then on the Americas were only accessible by advanced seafarers.

It took another 10,000 years for such explorers to make the trip, this time arriving 

on the eastern coast of North America in the year 1002. The crew were Norse, also 

often called Vikings, who hailed originally from 

Scandinavia, but belonged to a community that 

had settled in Iceland in the 870s and more 

recently in Greenland. 

Ocean-going technology
Norse longships were tough, clinker-built vessels 

(with overlapping planks) that could withstand 

rough seas. They were powered by sail or oars and 

steered with a large paddle at the rear on the right, 

or starboard side (a term derived from “steer-

board”). A longship’s bow and stern were hard to 

distinguish because the ships were built to move 

equally easily in both directions, a design feature 

Despite being called the The Book of Healing, readers in 1027 when it was published 

would find little mention of medical procedures. Avicenna (his real name was ibn 

Sina) suggested that rocks were formed by contact with a liquid. That would explain 

how stone fossils form from dead lifeforms. In addition, Avicenna pondered whether 

mountains are the result of sudden upheavals or slow processes that require a long 

time scale. Such thoughts would have been heretical in Europe at the time. PREDICTING AMERICA

Unaware that Viking explorers 
were already there, the Persian 
geographer al-Biruni predicted 
the existence of the Americas 
in 1037. Having calculated the 
size of Earth, he found that 
the known landmasses were 
bunched up on one side of 
the globe. To balance things 
out, he said, there must be 
more land on the other side  
of the world.

ERIK THE RED

As his name 
suggests, Leif 
Erikson was the 
son of an Erik— 
the Red—himself 
a Viking explorer 
who is credited 
with being the 
first European to 
settle Greenland. 
Icelandic sagas 
record that others 
had found it before 
Erik, but he made a 
success of founding 
a settlement there 
in 985. He named 
it Greenland to 
attract colonists—
although climate 
differences did 
mean it was not 
quite as cold 
then as it is now. 
For 500 years, a 
community of 
about 2,500 Norse 
lived on the south-
western coast, but 
abandoned their 
homes when the 
climate grew colder 
in the late 1400s.

Slipcased Edition NOW 
IN STOCK



SHELTER HARBOR PRESS
603 W 115 Street • Suite 163 • New York, NY 10025   T: 212 864 0427 • F: 212 864 0416  info@shelterharborpress.com

6

NEW EDITION  OCTOBER 2019

Astronomy
An Illustrated History of the Universe
Tom Jackson

Astronomy is a fact-filled, picture-rich, accessible guide to the 
science’s essential and exciting milestones, including new 
breakthroughs such as the New Horizons spacecraft’s 2015 
encounter with Pluto and 2019 rendezvous with a Kuiper belt object.

Originally published as The Universe, this revised, updated,  and renamed  
reference book and timeline traces how, over many centuries, great minds 
have determined our planet’s place in the great expanse of the Universe. From 
megalithic cultures of Stonehenge and Carnac to today’s search for alien planets 
and dark matter, Astronomy includes:

u	100 milestone facts, labeled “Ponderables,” which detail pivotal 
breakthroughs by scientists, ancient and modern, in understanding the 
Universe, stars, and planets. 

u	Stunning astronomical imagery and illustrations to help clarify key concepts

u	An overview of core concepts in Astronomy 101: The Basics and biographies 
of key scientists

u	A section on imponderable concepts that researchers are still don’t fully 
understand.

u	A removable fold-out 12-page Timeline History of Astronomy and a 12-
page Guide to the Night’s Sky which shows the constellations visible in the 
Northern and Southern Hemispheres month by month. 

ISBN: 978-1-62795-136-4

Format: Hardcover w/removable foldout 
timeline

Extent: 168 pp

Size: 9.25 x 11.2

Illustrations: 300+ color and b/w

Subject: Science/Astronomy

Retail price: $24.95 US $29.95 CAN £16.99 UK

Astronomy’s editor, Tom Jackson, is a 
science writer based in the United Kingdom. 
He specializes in recasting science and 
technology into lively historical narratives.
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It must be remembered that untIl the 1600s every star ever 
cataloged was observed wIth the naked eye (there are an 
estimated 2,000 stars visible in this way). Tycho Brahe was the last 
great astronomer of the pretelescope era, working in the world’s first 
specially built observatories.

Copernicus Changes 
the World

Tycho Brahe’s 
Observatory

This painting by Dutch 

cartographer Johan Blaeu, 

of Tycho Brahe’s Uraniborg 

observatory on the island 

of Hven (now Ven), shows 

the great man and his 

lesser assistants within 

the main observatory. 

The basement laboratory, 

middle reception area, and 

upper observation floor are 

also clearly set out.

Tycho Brahe was the Bond villain of astronomers. Not only was he reportedly an 

unpleasant person, incredibly wealthy, and known only by his first name, he also 

built elaborate lairs of astronomy on an island between Denmark and Sweden. The 

first was Uraniborg (Castle of the Heavens), which had tall towers for his equipment, 

a huge basement for conducting his other 

experiments, and a large garden. However, 

the cruel Baltic winds made the towers 

shake, upsetting delicate observations, and 

Tycho’s ambitious apparatus soon outgrew 

the cramped building. So Tycho built himself 

Stjerneborg, the Castle of Stars. This was 

underground with just the instruments above 

the surface, protected by windbreaks.

Celestial changes
Tycho rejected the Copernican model because 

he could not detect any parallax, or apparent 

shifts in the stars that you would expect to see 

if Earth was moving. (They are too far away.) 

Instead, Tycho suggested the Sun orbited Earth 

but the other planets orbited the Sun. Despite 

these inaccuracies, Tycho’s star map was 

second to none. One of his earliest recordings 

was his greatest. In 1572, he saw a nova so 

bright it rivaled Venus. He found no evidence 

that this new star (SN 1572) was closer than 

any other, which meant that the celestial 

sphere was not perfect and perpetual after all, 

but open to change like everything else.

Imagine going to sleep thinking that the Sun and 

everything else in the Universe was revolving around 

you on Earth, only to wake up to be told that our planet 

was just one of several that moved around the Sun.

Although he was not the first to think it, Copernicus was 

the first to openly propose such a heliocentric theory, and to 

back it up with astronomical calculations. He had become interested 

in astronomy while training to be a doctor—it was believed that health was 

influenced by the stars back then. He went on to teach astronomy in Rome 

for three years, presenting the complexities of epicycles and eccentrics 

that described the motion of the bodies around Earth. It is unclear 

when he began to consider the far simpler heliocentric alternative, 

but once he returned to Poland, working as a clergyman no less, 

he began to circulate his somewhat heretical theory. However, 

Copernicus did not risk trouble 

with the boss. He entrusted a 

manuscript to a loyal student 

who published it when 

his master was on his 

deathbed. The book was 

immediately banned by 

the Pope, and stayed 

banned for 300 years. 

the phrase “paradIgm shIft” Is frequently used, 
perhaps a lIttle too frequently nowadays. Strictly 

speaking it means a change in a set of scientific 
assumptions, and the person who made the 

biggest paradigm shift in history was  
Nicolaus Copernicus.

Nicolaus Copernicus is a 

national hero in Poland. 

This statue of him holding 

a model of the Solar System 

with the Sun at the center 

stands outside the Polish 

Academy of Sciences  

in Warsaw.

This simple illustration 

from Nicolaus Copernicus’s 

book De Revolutionibus 

Orbium Coelestium (On 

the Revolutions  

of the Heavenly 

Spheres) showed the six 

planets (including Earth) 

in circular orbit around 

the Sun.
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Solar Power

It had long been known that sunlight appears to be white because it contains a full 

rainbow of colors—the spectrum, as Newton named it in the 1670s. In 1800, William 

Herschel repeated Newton’s optical experiments, splitting sunlight into its constituent 

colors. He held a mercury thermometer—unavailable in the days of Newton—into the 

different colors to see how each contributed heat, and found that the thermometer 

The Sun haS been The conSTanT preSence ThroughouT The hiSTory of 
EarTh, providing The heaT and lighT ThaT made life poSSible. Perhaps 
surprisingly for such a dominant feature, the workings of the Sun were 
something of a mystery until the development of quantum physics in the 
1920s. Now we believe it to be a rather ordinary star.

increased in temperature fastest when held just 

next to the red—but not in it. The conclusion 

was that the heat of the Sun (and anything else) 

shines out as invisible infrared (meaning “below 

red”) radiation.

From hot to cold
The laws of thermodynamics, which govern 

the ways energy behaves, say that heat energy 

always moves from hot places to cold ones, and 

so obviously the Sun is very hot. In the 1850s, 

it was thought that the Sun was made from 

hot liquids. Lord Kelvin—a leading figure in 

thermodynamics—suggested that the source  

of the Sun’s light was the effect of the fluids’ 

huge gravitational energy being converted  

into radiation.

At the turn of the century, Ernest Rutherford, 

the godfather of nuclear physics, suggested 

that the heat was coming from radioactivity 

deep within the Sun. However, in the 1920s, 

Arthur Eddington, a towering figure in British 

astronomy, who had recently been lauded for 

helping Einstein prove the theory of relativity 

(his results were a bit off but history has forgiven 

him), entered the debate. He proposed that the 

atoms in the Sun would be under such force 

that the outer electrons would be ripped away, 

leaving a seething ball of plasma. 

Squeezed middle
Helium had been found on the surface of the Sun, and was later shown to be a super-

lightweight gas, heavier only than hydrogen. Eddington suggested that the helium was 

produced by hydrogen atoms fusing together, and this “nuclear fusion” was the source 

of the Sun’s heat and light. At the time it was thought that metallic elements were the 

main constituents of stars, since they are what showed up clearly in spectrographs. In 

1925, Cecilia Payne showed that hydrogen and then helium were present in far greater 

amounts in stars than on Earth. Finally in 1939, Hans Bethe, a German physicist, 

figured out the atomic steps by which fusion took place. 

The great pressures required for fusion were only found in the Sun’s core, from 

where energy radiates out, scattering around in all directions as it bounces off all the 

dense plasma. After thousands of years it reaches the outer, convective zone where it 

travels to the surface in vast upcurrents of hot plasma. Only then is the energy released 

as heat and light shining into space—arriving at Earth eight minutes later.

NUCLEAR FUSION

Hydrogen atoms have a simple structure—a negatively charged 
electron moving around a positively charged single proton. In the 
plasma of a star, the atoms are smashing into each other, so the 
protons and electrons separate. In normal conditions the protons’ 
positive charges would make the particles repel each other, but 
in a star’s core they collide with such force that they sometimes 
fuse. It is not as simple as two protons joining together to form the 
nucleus of a helium atom. Instead, nuclear fusion goes through 
a number of steps, where a proton clubs together with neutrons 
(particles similar in size but without a charge) to form heavier forms 
of hydrogen. Two of these heavy forms, or isotopes, fuse into one 
helium nucleus (containing two protons and two neutrons). Where 
did the neutrons come from? When two hydrogen nuclei (each 
a single proton) fuse, one loses a tiny bit of mass and becomes a 
neutron. The lost mass is released as radiation and also as strange 
particles called neutrinos, which are very common but almost 
impossible to detect. 

The Sun is an immense 

ball of plasma, mainly 

made of hydrogen atoms. 

Our star is 1.4 million km 

(0.9 million miles) wide 

but that is very average. 

The Sun’s mass is slowly 

being converted into energy. 

Every second it gets four 

million tons lighter.

Core

Radiative layer

Convective layer

Chromosphere

Photosphere

Corona

Solar wind
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Comet Encounter
The year 1986 saw The firsT visiT of halley’s comeT since The sTarT of The 
space age—and a fleet of probes took a close-up look at our familiar visitor. In 
2014, the Rosetta probe advanced comet science to the next level by going 
into orbit around a large comet and even dropping a lander onto its surface.

In 2004, Rosetta was launched for a long cruise to its rendezvous 

with history ten years later. The target was Comet 67P/

Churyumov–Gerasimenko, but better known as just 67P. This 

comet had been chosen because Jupiter had only recently 

pulled it into an orbit that took it much nearer to the Sun 

than before. When far from the Sun, comets are dark bodies. 

The word comet is Greek for “hairy star,” and they only spring 

into life and produce the distinctive glowing “coma” and 

long tail once they encounter the solar wind. This stream of 

electrified gases blasting from the Sun heats the dirty ice of a 

comet’s body (or nucleus), causing it to develop eruptions of 

glowing gas and dust. With every 

pass of the Sun, the comet loses 

something of itself. However, 67P 

was relatively fresh, its surface 

largely untouched since  

its primordial formation.

Deep-space meet-up 
Rosetta arrived at 67P while the comet was still far beyond 

the orbit of Mars. The orbiter was packed with spectroscopes 

and radars for studying the surface features of the comet and 

any dust or gas it would emit once things heated up for 67P. 

Also aboard was Comet Nucleus Sounding Experiment by 

Radiowave Transmission, or CONSERT, a radar-like system 

that scanned the insides of the comet. CONSERT was built 

to work with a lander, called Philae, to be stationed on the 

far side of 67P to pick up CONSERT’s powerful radio beam. 

However, landing Philae was harder than expected. 67P 

was not an orb, but was shaped like an immense rubber 

duck. The lander just made it down, but came to a halt in a 

shadowy spot where sunlight was not enough to power all of 

its experiments—although CONSERT was a success. Rosetta 

stayed in orbit around 67P for just over two years. Then its 

final act was to crash into the comet, broadcasting to the last.

when The new horizons spacecrafT launched from florida in early 
2006, iTs mission was To “visiT The planeT pluTo.” A few months later, 
the world’s astronomers agreed that Pluto was not actually a planet after 
all. Despite this demotion, Pluto enthralled the world when New Horizons 
made the most distant flyby in history.

Pluto Flyby

New Horizons was meant to complete the 

set. Space probes had visited all eight of the 

other planets save the furthest and smallest, 

tiny Pluto, which is so small that even when 

viewed through the Hubble Space Telescope it 

only appears as a blurred ball of pixels. It was 

certainly going to be a voyage of discovery—

even the size of Pluto was a mystery—with 

a great many challenges to overcome. Never 

before had a probe traveled so far to meet an 

object so small. Even a tiny error could result in 

the probe missing the target by thousands, even 

millions of kilometers. Once at Pluto, it would 

take nine hours to receive radio signals from the 

probe and then return them. The close approach 

phase of the flyby was just 12 hours long, so 

if something was wrong it would be far too 

late to do anything about it. In addition, when 

more than halfway there the dwarf planet was 

found to have two more moons than previously 

thought. Mercifully, they were not going to 

interfere with New Horizons’ trajectory. 

Heart to heart
On July 14, 2015, New Horizons passed 12,472 km (7,750 miles) above Pluto. Close 

up, Pluto appeared as a world made mostly of frozen nitrogen. This ice was purest in 

lowland areas where it formed bright white ice sheets. The most obvious lowland ice 

flat was a heart-shaped region that filled the center of New Horizons’ map of Pluto. 

This was given the unofficial name of Tombaugh Regio for Clyde Tombaugh, who 

discovered Pluto in 1930. Highland regions of Pluto were darker because the ice there 

mixed with tar-like hydrocarbons. Some peaks were 3 km (9,800 ft) above the plains, 

and how big landscapes could form on a tiny, cold body is one of the mysteries thrown 

up by New Horizons. Now the nuclear-powered probe has passed Pluto; in early 2019 

it visited Ultima Thule, a KBO located 1.6 billion km (1 billion miles) beyond Pluto.

Rosetta watched 67P as it 

evolved into a full-blown 

comet. One of the primary 

questions Rosetta hoped 

to answer was whether 

the comet’s water had the 

same origin as Earth’s. 

If it did, perhaps Earth’s 

oceans were filled, at least 

in part, by water brought 

from space by comets. 

However, evidence from 

67P suggested the opposite: 

Earth’s water is terrestrial 

in origin.

It took New Horizons nine 

years to travel 30 AU or 

4.4 billion km (2.75 billion 

miles) to Pluto. To get there 

on time, it left Earth with 

the fastest escape velocity  

in history—58,536 km/h 

(36,373 mph) and got a 

further 20 percent speed 

boost from a slingshot 

around Jupiter.

HALLEY RETURNS

Famously, the orbital period of Halley’s Comet had 
been calculated by Edmond Halley in 1705, so it 
was no surprise that the comet was coming. The 
world’s space agencies were ready to get a closer 
view than ever before. A fleet of five probes was 
launched to meet up with the comet, two from 
Japan and two Soviet Vega probes fresh from 
dropping off landers at Venus. The best view was 
from the fifth probe, Europe’s Giotto, which passed 
within 596 km (370.3 miles) of the nucleus, sending 
back pictures of the dirty snowball blasting out 
glowing gas and dust.
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“. . .guaranteed to pique 
the interest of the most 
reluctant science student.” 
Library Journal
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The Hubble Space 
Telescope

The images produced by 

the Hubble Space Telescope, 

such as this one of the 

Sombrero Galaxy, have 

revolutionized the way we 

picture the Universe in the 

21st century.
The history of telescope astronomy has been one of building bigger and better. Lenses 

became smoother and clearer before giving way to mirrors, which grew larger and 

larger to capture more starlight. But size was not everything; even the largest telescope 

needs a clear view, and the world’s leading observatories began to cluster on dry 

mountaintops where the air was still and rarely cloudy. But light behaves differently in 

air than it does in the vacuum of space—causing twinkling, for example—and beams of 

Snatching triumph from the jawS of diSgrace, the Hubble Space 
Telescope could have been the most expensive mistake in history, but has 
become our all-seeing eye (almost) in space.

other radiation, X rays and UV, for example, barely reach the surface of Earth. In 1923, 

Hermann Oberth, the German rocket pioneer, suggested that putting a telescope in 

orbit beyond the atmosphere would afford the clearest view of all.

Mirror, mirror
Space-based telescopes had been tried before—the Skylab had one—and it had been a 

goal of the NASA space program to launch one since the 1960s. However, budget cuts 

and accidents meant that the Hubble Space Telescope, a 11-tonne (12-ton) metal tube, 

did not get into space until 1990, heaved up 559 km (347 miles) by the space shuttle 

Discovery. At first all seemed fine: the 2.4-meter mirror (still dwarfed by Earth-based 

telescopes) was producing images clearer than had ever been seen before. However, 

they were not as clear as they should have been. It turned out that the mirror was the 

wrong shape—albeit by a few nanometers (billionths of a meter) but that was enough 

to make the HST images ten times fuzzier than the mission specs demanded.

The error was studied very precisely and in 1993, shuttle astronauts were sent to fit 

“spectacles”—new components that would correct the error and let HST see as intended. 

The repair mission, a lasting testament to the brilliance of the space shuttle concept, 

took 10 days of precise EVA work, with the space telescope held over the cargo bay.

Seeing far, seeing early
The HST is something of a time machine. It can see farther into the Universe than any 

other telescope, capturing objects billions of light-years away. That means their light 

has traveled for billions of years before entering the HST. The image they form shows 

what the sky looked like all those years ago, so HST can see the Universe when it was 

young. So far the HST has seen back 13 billion years, to perhaps just 500 million years 

(no one is quite sure) after the Big Bang itself.

The HST is a Cassegrain 

reflecting telescope, named 

for its French designer 

whose work in 1672 was 

overshadowed by the 

Newtonian version. In 

a Cassegrain device the 

light collected by the main 

mirror is focused on a 

secondary, which reflects 

it straight back through 

a hole in the center of the 

primary mirror. Where the 

human astronomer would 

be, HST has electronic 

optics, similar to those in 

an everyday digital camera.

54Star Types

The comparative sizes of 

stars are somewhat mind-

blowing. Our Sun is the 

orange orb. Behind it is 

Sirius A, a blue-white 

star roughly 1.7 times the 

size of the Sun. The red 

star is Proxima Centauri, 

our closest star after the 

Sun and about the size of 

Jupiter. The small dot is 

Sirius B, a white dwarf, 

smaller even than the 

planet Earth. However, 

if  the Sun was seen at 

the size of Sirius B, a 

supergiant would easily 

appear as large as Sirius A 

in this picture. The largest 

star ever found, VY Canis 

Majoris, is 2,000 times the 

width of the Sun!

The brightness of a star is termed its magnitude. Hipparchus started the system by 

assigning each heavenly object to one of six magnitudes. The magnitude scale we 

use today was set up by Norman Pogson in 1856. He gave bright stars (but not the 

brightest) like Altair, a magnitude of 1. William Herschel had noticed that stars of the 

sixth magnitude (in the ancient Hellenic system) were 100 times brighter than those in 

the first. Pogson made magnitude 6 stars 100 times less bright than magnitude 1, with 

2 to 5 equally spaced in between. Magnitude 7 stars are too faint for the naked eye, 

while the brightest objects of all have negative magnitudes: Venus is –4, a full Moon is 

–12.6, and the Sun is –26.7! 

Every star has an apparent magnitude—how bright it appears in the sky—and an 

absolute magnitude, a measure of how bright it is compared to other objects.  

By the start of the 20th century astronomers had a numBer of ways 
of comparing stars other than their location and a comparison of 
their Brightness. All these measurements created a mind-boggling 
cacophony of data until two astronomers helped to make sense of it all 
with a simple graphical representation. Within the diagram was also the 
first chapter of the life story of stars.

REACHING FOR THE STARS * 65

The Hertzsprung–Russell, or 

H-R diagram, was first put 

together by the Dane Ejnar 

Hertzprung who plotted 

stars’ brightness against their 

colors in 1911. Two years 

later the American Henry 

Russell plotted brightness 

against surface temperature 

(indicated by color) to produce 

the version we use today. 

The latter can be calculated from the former once the distance is known. In addition, 

by studying the way binary stars orbited each other—watching how their light changed 

as one moved in front of the other—astronomers could calculate the mass of stars 

using Newtonian laws of gravity. It was found that stars came in all sizes, some being 

thousands of times the size of our Sun.

Hertzsprung and Russell
Spectrographic surveys of the stars revealed that they were not all made of the same 

elements. Astronomers began to classify stars according to the substances they found in 

their atmospheres. Blue stars were also hotter than red ones, and color became equated 

with surface temperature. By 1913, two astronomers—Ejnar Hertzsprung and Henry 

Russell—had independently plotted the magnitudes and temperatures on graphs. They 

found that the stars are not splattered at random, but most, including the Sun, formed 

a main sequence running from hot (blue) and bright to cool (red) and dim. The stars 

in this central belt were termed dwarfs—the Sun is a yellow dwarf—to differentiate 

them from those outliers that were clustered above the main sequence. These were the 

giants—bright but also generally cool. Below the main sequence were dim but hot stars 

called white dwarfs—not quite hot enough to be blue. Future investigations into how 

these different stars formed would lead to the very creation story of the Universe.

Supergiant stars form from main 

sequence stars that are several 

times larger than the Sun. They 

burn quickly and die young.

Giant stars are most often red. 

They form when smaller main 

sequence stars begin to run out 

of fuel.

Main sequence stars are young  

or middle-aged with billions of 

years to burn.

Our Sun is a decidedly average 

yellow dwarf star.

White dwarfs are the Earth-sized 

hot cores of long-dead red giants.

The tail end of the main sequence 

is composed of brown dwarfs, 

balls of gas that are not quite 

massive enough to give out  

much light.
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Martian Rovers

The first mobile, robotic probe to roll across the surface of another 

heavenly body was Lunokhod 1, an eight-wheeled rover that was the 

main Soviet contribution to lunar exploration. The 230-cm (90.5-in) 

machine, which had a rather make-do-and-mend appearance and 

resembled a bathtub on wheels, arrived at the Sea of Rains in 1970. It 

spent the next 10 months rolling several thousand meters across the 

lunar surface, analyzing soil samples, and sending back pictures.

Taking a sojourn
NASA recognized that a rover was the best way to investigate Mars, but 

it would be another 27 years before one made it down in one piece. 

In 1997, the Mars Pathfinder mission delivered a small rover, called 

Sojourner, to the red planet. A kind of solar-powered skateboard, this 

six-wheeled little vehicle arrived inside a bundle of air bags to break its 

fall. Driving Sojourner from Mission 

Control was a slow and deliberate 

job—it took ten minutes for every 

command to reach the rover. In 83 

days, Sojourner traveled about  

100 m (109 yards), sending back 

the best pictures yet of Mars and 

analyzing its soil for telltale signs 

of biogenic materials—anything that might have 

been made by alien life, extant or extinct. Soon 

more probes were on their way—but getting to 

Mars is not easy.

Spirit and Opportunity
The next three Martian missions failed, so 

tensions were high in early 2004, when a much 

larger rover called Spirit landed on Mars. A few 

weeks later an identical rover called Opportunity 

arrived. Both were targeted at flat regions, ideal 

for bouncing down in air bags and with few 

The scenes of asTronauTs driving around The moon in The lunar rover, 
The ulTimaTe dune buggy, are some of The mosT enduring images of 
The Apollo program. The idea of sending robotic rovers to explore other 
worlds was put into action in those early years but no one knew just how 
tough it was going to be.

obstacles for the landers to bump into. 

Each rover was cocooned in a protective 

pyramid, which folded open—rather 

ceremoniously—forming ramps down to the rust-colored regolith.

Both Spirit and Opportunity were unprecedented successes. Designed to 

work for just 90 days, they explored for many years. Their stereo cameras 

scanned the landscape like a pair of eyes to measure distances and produce 

the incredible panoramas of the Martian desert.

Spirit rolled into deep sand in 2009 and was unable to power itself free 

so the rover became a static research station. However, it did not survive the 

2010 Martian winter. During the cold season 

the rovers parked on sunlit hills and went to 

sleep until summer. Spirit was unable to do 

this and lost all power in 2011. Opportunity 

kept on going but in 2018 entered hibernation 

during a planet-wide dust storm. After several 

attempts to restart the rover, NASA declared 

Opportunity lost in early 2019.

A big addition of Curiosity
In 2012 NASA’s Mars Science Laboratory 

mission delivered the Curiosity rover. The 

car-sized robot was lowered to the surface 

from a hovering rocket crane. Unlike 

its forebears, this craft is powered using 

radioactivity so works in all conditions, 

day or night, and has an onboard lab for 

analyzing rocks for chemicals that indicate 

life. However, its drill is only 6 cm (2.3 in) 

long. In 2020, ExoMars, a European rover, 

will bring a 2-m (78-in) drill to dig deeper 

into Mars than ever before.

The Mars Exploration  

Rovers—Spirit and  

Opportunity—arrived by 

parachute, and retrorockets 

slowed the descent before the 

air bags were dropped the 

final 10 m (11 yards).  

The impact speeds were  

100 kph (62 mph), making 

the lander bounce a dozen 

times and roll 900 m 

(nearly 1,000 yards).

Opportunity is one of the 

MERs, Mars Exploration 

Rovers, along with Spirit. 

It is about the size of a golf 

buggy, but even slower. 

It relies entirely on solar 

power and could potentially 

work indefinitely, but 

eventually the cruel winters 

on Mars will wear it down. 

In 2014, it took the record 

from Lunokhod 2 for the 

distance traveled on an 

alien world. By January 

2018 the rover had covered 

45 km (28 miles).

THE SEARCH FOR WATER

In 2004, NASA began planning to send astronauts back to 
the Moon, and the same spacecraft were to be used to fly 
to Mars by 2050. Project Constellation is no more, but while 
it lasted, a Mars probe found a crucial piece in the flight 
plan to the planet: water. Astronauts would have to spend 
several months on the surface of Mars, and a supply of water 
in the planet’s rocks would be very useful. In 2008, Phoenix 
landed at Mars’s north pole, where it dug a hole in the frozen 
ground. Phoenix found what looked like lumps of water ice 
(bottom left, in shadow) in the dusty soil. It was confirmed 
as such when, four days later, the ice had melted away.
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Comet Encounter
The year 1986 saw The firsT visiT of halley’s comeT since The sTarT of The 
space age—and a fleet of probes took a close-up look at our familiar visitor. In 
2014, the Rosetta probe advanced comet science to the next level by going 
into orbit around a large comet and even dropping a lander onto its surface.

In 2004, Rosetta was launched for a long cruise to its rendezvous 

with history ten years later. The target was Comet 67P/

Churyumov–Gerasimenko, but better known as just 67P. This 

comet had been chosen because Jupiter had only recently 

pulled it into an orbit that took it much nearer to the Sun 

than before. When far from the Sun, comets are dark bodies. 

The word comet is Greek for “hairy star,” and they only spring 

into life and produce the distinctive glowing “coma” and 

long tail once they encounter the solar wind. This stream of 

electrified gases blasting from the Sun heats the dirty ice of a 

comet’s body (or nucleus), causing it to develop eruptions of 

glowing gas and dust. With every 

pass of the Sun, the comet loses 

something of itself. However, 67P 

was relatively fresh, its surface 

largely untouched since  

its primordial formation.

Deep-space meet-up 
Rosetta arrived at 67P while the comet was still far beyond 

the orbit of Mars. The orbiter was packed with spectroscopes 

and radars for studying the surface features of the comet and 

any dust or gas it would emit once things heated up for 67P. 

Also aboard was Comet Nucleus Sounding Experiment by 

Radiowave Transmission, or CONSERT, a radar-like system 

that scanned the insides of the comet. CONSERT was built 

to work with a lander, called Philae, to be stationed on the 

far side of 67P to pick up CONSERT’s powerful radio beam. 

However, landing Philae was harder than expected. 67P 

was not an orb, but was shaped like an immense rubber 

duck. The lander just made it down, but came to a halt in a 

shadowy spot where sunlight was not enough to power all of 

its experiments—although CONSERT was a success. Rosetta 

stayed in orbit around 67P for just over two years. Then its 

final act was to crash into the comet, broadcasting to the last.

when The new horizons spacecrafT launched from florida in early 
2006, iTs mission was To “visiT The planeT pluTo.” A few months later, 
the world’s astronomers agreed that Pluto was not actually a planet after 
all. Despite this demotion, Pluto enthralled the world when New Horizons 
made the most distant flyby in history.

Pluto Flyby

New Horizons was meant to complete the 

set. Space probes had visited all eight of the 

other planets save the furthest and smallest, 

tiny Pluto, which is so small that even when 

viewed through the Hubble Space Telescope it 

only appears as a blurred ball of pixels. It was 

certainly going to be a voyage of discovery—

even the size of Pluto was a mystery—with 

a great many challenges to overcome. Never 

before had a probe traveled so far to meet an 

object so small. Even a tiny error could result in 

the probe missing the target by thousands, even 

millions of kilometers. Once at Pluto, it would 

take nine hours to receive radio signals from the 

probe and then return them. The close approach 

phase of the flyby was just 12 hours long, so 

if something was wrong it would be far too 

late to do anything about it. In addition, when 

more than halfway there the dwarf planet was 

found to have two more moons than previously 

thought. Mercifully, they were not going to 

interfere with New Horizons’ trajectory. 

Heart to heart
On July 14, 2015, New Horizons passed 12,472 km (7,750 miles) above Pluto. Close 

up, Pluto appeared as a world made mostly of frozen nitrogen. This ice was purest in 

lowland areas where it formed bright white ice sheets. The most obvious lowland ice 

flat was a heart-shaped region that filled the center of New Horizons’ map of Pluto. 

This was given the unofficial name of Tombaugh Regio for Clyde Tombaugh, who 

discovered Pluto in 1930. Highland regions of Pluto were darker because the ice there 

mixed with tar-like hydrocarbons. Some peaks were 3 km (9,800 ft) above the plains, 

and how big landscapes could form on a tiny, cold body is one of the mysteries thrown 

up by New Horizons. Now the nuclear-powered probe has passed Pluto; in early 2019 

it visited Ultima Thule, a KBO located 1.6 billion km (1 billion miles) beyond Pluto.

Rosetta watched 67P as it 

evolved into a full-blown 

comet. One of the primary 

questions Rosetta hoped 

to answer was whether 

the comet’s water had the 

same origin as Earth’s. 

If it did, perhaps Earth’s 

oceans were filled, at least 

in part, by water brought 

from space by comets. 

However, evidence from 

67P suggested the opposite: 

Earth’s water is terrestrial 

in origin.

It took New Horizons nine 

years to travel 30 AU or 

4.4 billion km (2.75 billion 

miles) to Pluto. To get there 

on time, it left Earth with 

the fastest escape velocity  

in history—58,536 km/h 

(36,373 mph) and got a 

further 20 percent speed 

boost from a slingshot 

around Jupiter.

HALLEY RETURNS

Famously, the orbital period of Halley’s Comet had 
been calculated by Edmond Halley in 1705, so it 
was no surprise that the comet was coming. The 
world’s space agencies were ready to get a closer 
view than ever before. A fleet of five probes was 
launched to meet up with the comet, two from 
Japan and two Soviet Vega probes fresh from 
dropping off landers at Venus. The best view was 
from the fifth probe, Europe’s Giotto, which passed 
within 596 km (370.3 miles) of the nucleus, sending 
back pictures of the dirty snowball blasting out 
glowing gas and dust.



SHELTER HARBOR PRESS
603 W 115 Street • Suite 163 • New York, NY 10025   T: 212 864 0427 • F: 212 864 0416  info@shelterharborpress.com

8

NEW OCTOBER 2019

T H E  L O N D O N  S T E R E O S C O P I C  C O M P A N Y

Diableries: The Complete Edition
Stereoscopic Adventures in Hell
Brian May, Denis Pellerin, and Paula Fleming

Finally back in print and revised to include every card in the series, 
this cult classic provides a rare and satirical look at an 1860s’ view of 
Hell—the French state under the tyrannical rule of Napoleon III. 

Thanks to Dr Brian May’s imagination and his determination to share the wonders 
of these strange cards, thousands of readers have escaped the boundary of Earthly 
tedium! Diableries transports them to a nightmarish netherworld inhabited by 
devils and skeletons—in the nicest possible way, of course! The amazing 3-D cards 
show scenes of torture, fire, and every variety of licentious behavior, with scantily 
clad ladies of the demi monde and the devil himself encouraging the participants 
worst intentions. After five years of searching, Dr. Brian May and his coauthors, 
were able to find the one card, entitled La Cuve or The Barrel, missing from the 
initial publication of  the book.  This complete edition is truly a collector’s item! ISBN: 978-1-9996674-3-6

Format: Hardcover, 280 pages, 500 
photographs, slipcased with 3-D viewer

Size: 9.25 x 12.80 x 1.5

Price: $75.00

Subject: Art & Photography

“The images 
were created by 
photographing 
hand-sculpted 
scenes. They look 
sepia-toned in 
daylight and fill 
with color when 
backlighted, which 
is particularly 
frightening when 
the eyes of the 
damned glow red 
as the green devil 
parades by.” 
Los Angeles Times

PROMOTIONAL PLANS
u Radio promotion leading 

up to Halloween

u Featured in holiday 
round-up gift guides
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These remarkable scenes were initially 
sculpted in clay, mostly by two leading 
French sculptors, Pierre Hennetier and Louis 
Habert, who daringly satirized Napoleon 
and his cohorts at great personal risk. These 
extremely detailed scenes, that allegorically 
critiqued daily events in a France where 
news was censored, were created and then 
photographed with a stereo camera to be 
viewed with a stereoscope.
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231We Will Rock You

The Freddie statue over the entrance of The Dominion Theatre, which became a London landmark for over a decade.

For one night only the entire cast of WWRY appeared at the Queen’s Golden Jubilee concert,  
and I had a life-changing moment on the roof of Buckingham Palace.

Kerry Ellis brilliantly created the role of ‘Meat’, in the original London production of WWRY.  
Working on this show led Kerry and myself into a long-term recording and touring collaboration.  
This stereo was taken at the Andrew Whitton photo session for our new Golden Days album cover.

Queen in 3-D        
Brian May

Now in stock and updated with 17 stereo images from Bohemian 
Rhapsody, either edition is a must-have for any Queen fan!

In Brian May’s own words and more than 300 previously unseen 3-D photographs, 
Queen in 3-D  is an insider’s look at life with the rock band Queen, told for the first 
time. The pictures and self-penned text tell the story of Brian’s discovery of the 
world of stereoscopy as a boy, and chronicles Queen from the early 1970s to the 
present day.  

The images, from Brian’s personal archives, were taken using the various stereo 
cameras which Brian carried throughout his life.  Viewed in May’s patent OWL 
viewer (included), they leap into stunning three-dimensional realism, giving  
uniquely vivid impression of life with Freddie Mercury, Roger Taylor, John Deacon 
and Brian himself, alongside the people who helped to shape Queen’s amazing 
global adventure.

u	3-D photos and text exclusively by Brian May

u	Featuring Queen on and off stage from the 1970s to the present day

u	More than 300 previously unseen stereo images

u	Brian May’s glimpses of life in the studio and on the road

u	Bonus sections including 21st century-Queen + Adam Lambert

u	Both editions include 3-D viewers designed by Dr May

u	Each volume now has more than 17 stereo images from the movie

ISBN: 978-1-9996674-2-9

Format: Hardcover with 3-D viewer 
embedded in the cover

Extent: 256 pp

Size: 9.4 x 12.7

Illustrations: over 300 images 4-color and 
b/w

Subject: Music / Genres & Styles / Rock

Price: $45.00 US

Imprint: London Stereoscopic Company

ISBN: 978-1-9996674-8-1

Format: Boxed set including hardcover book 
and  the iOWL 3-D viewer invented by Brian 
May

Extent: 256 pp

Size: 9.4 x 12.7

Illustrations: over 300 images 4-color and b/w

Price:  $75.00 US

T H E  L O N D O N  S T E R E O S C O P I C  C O M P A N Y

Queen in 3-D 
Slipcased Edition
Brian May

The new updated slipcased edition 
includes a 256-page book and the full size 
OWL 3-D viewer invented by Brian May.

New Updated Slipcased Edition

Updated Edition NOW IN STOCK
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231We Will Rock You

The Freddie statue over the entrance of The Dominion Theatre, which became a London landmark for over a decade.

For one night only the entire cast of WWRY appeared at the Queen’s Golden Jubilee concert,  
and I had a life-changing moment on the roof of Buckingham Palace.

Kerry Ellis brilliantly created the role of ‘Meat’, in the original London production of WWRY.  
Working on this show led Kerry and myself into a long-term recording and touring collaboration.  
This stereo was taken at the Andrew Whitton photo session for our new Golden Days album cover.

194 1982

The cover of the Hot Space album is fittingly sparse, with abstracted versions of 
our heads in four coloured squares. The drawings of our heads were based on this 
photo session, set up specifically for the purpose.

I rather like these images, all lit from the side, like half moons really. I did get into 
the habit, with all our photographers, of asking them to set me up with a sequential 
stereo pair that I could work on later. In this case I don’t think I was very clear, so 
it was actually quite hard to find pairs of images that worked as stereos after the 
event. Nevertheless I managed to come up with four pairs that worked reasonably 
well. I did a little bit of work on the shadows because, and this may be getting a bit 

60 1975

So here we were at Ridge Farm Studio (Surrey), making the album that was going to 
change everything. We were deeply in debt, and if that album had not done well we 
probably would have had to give up and “get a proper job”, as my Dad used to say.

R i d g e  F a r m  –  M a k i n g 

A  N i g h t  A t  T h e  O p e r a 

Freddie taking tea on the terrace at Ridge Farm.

1975

61Ridge Farm – Making A Night At The Opera

This is recreation time. We were visited by a couple of journalists and photographers 
from Music Life magazine. Our Japanese friends wanted to document the making 
of the album. So we took some time off to play with them. And here we are playing 
tennis. Me in my bell bottoms – not the most practical attire for this sport. None 
of us was really any great shakes at tennis, to be honest. We did it for the cameras. 
Freddie could smash anybody to bits on a table-tennis table. But the outdoor 
version ? Not interested really. Not ’til much later anyway.

Next (overleaf ) we see John relaxing on the grass. Those boots, the platform boots, 
were still a part of us all in those days. Freddie actually was an assistant in a boot 
stall in Kensington Market before Freddie and Roger had their own stall there. He 
worked for Alan Mair, selling boots. And these were exactly the kind of boots he 
sold, with huge heels, and platforms on the front. They were very popular in the 
day. I recently went to a show called Kinky Boots and it brought it all back. I had 
forgotten how horribly difficult it is to wear high heels. It really hurts your feet. So 
that’s John, in his bell bottoms and probably Alan Mair boots for all I know. 

Anyone for tennis?

Love – 15 ?

“The closest thing to an autobiography May has written.”
             The Bookseller

Brian May, founding member, 
songwriter, and guitarist with the rock 
band Queen, and co-creator of the 
internationally successful rock theatrical, 
We Will Rock You, is also a Doctor of 
Astrophysics, a leading campaigner 
for animal rights, and a lifelong 3-D 
photography enthusiast. 

There’s a continuing discussion we have in putting together the next Queen show, 
and now the next Queen + Adam Lambert show, and in performing it every night. 
We’re continually asking ourselves the questions – “Why are we here ?”, “What 
are we doing ?”, “What’s important for us ?”, “What’s important for our audience ?” 
Physically it takes a lot out of us because we are not young any more. I can still 
run around and climb up steps and throw myself around the stage but it takes a 
lot more out of me in energy terms, and these days I don’t get up in the morning 
and tour the city we’re in, unless it’s a complete day off. I need to rest and to eat 

This book will be 
promoted on radio 

stations and in key cities 
during Queen’s 2019  

US Rhapsody Tour.

The winner is ...
Bohemian Rhapsody 
ACADEMY AWARDS: BEST ACTOR; BEST 

SOUND MIXING; BEST FILM EDITING; BEST 
SOUND EDITING

GOLDEN GLOBE AWARDS:  BEST FILM;  BEST 
ACTOR; BEST ACTOR IN A LEADING ROLE; 

BEST SOUND

SCREEN ACTORS GUILD AWARD 
OUTSTANDING ROLE BY A MALE ACTOR IN A 

LEADING ROLE

JAPAN ACADEMY PRIZE OUTSTANDING 
FOREIGN LANGUAGE FILM

AACTA INTERNATIONAL AWARD 
 BEST ACTOR

SATELLITE AWARD BEST ACTOR
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ISBN: 978-1-62795-138-8

Format: Paperback with flaps

Extent: 184 pp

Size: 7.5 x 8.8

Illustrations: 200 color and b/w

Subject: Mathematics/ Geometry

Retail price: $19.95 US / $24.95 CAN / £ 12.99

Geometry
understanding shapes and sizes
Mike Goldsmith
Series Editor: Tom Jackson

Written to engage and enthuse young minds, the third volume in 
our series, Inside Mathematics: Geometry, introduces readers to the 
amazing people who figured out how shapes work and how they 
can be used to build spaces and study places we cannot go, like the 
beginning of the Universe.

In a classroom, geometry can often bewilder students because its unlike any math 
they have done before. But Inside Mathematics: Geometry helps make sense of all of 
those lines and angles by showing its fascinating origins and how that knowledge 
is applied in everyday life. Filled with enlightening illustrations and images, this 
accessible overview is arranged chronologically, from Euclid’s revolution to the 
Poincaré conjecture, to show how ideas in mathematics evolved.

The word “geometry” means  “land measurement.” Ancient Egyptians in 3000 
BC created the basis of geometry to model the natural world. What began 
as scratched circles and squares in the dirt has evolved into a branch of 
mathematics used to create realistic landscapes in video games, build mile-high 
skyscrapers, and manufacture robots so tiny they can swim in your bloodstream.
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Can a straight line curve?

Why can’t you  
square a circle?

Mike Goldsmith
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UNDERSTANDING SHAPES AND SIZES

(x,y)

INSIDE THE WONDERFUL WORLD OF MATHEMATICS
The Inside Mathematics series takes you beyond the schoolroom sums and dusty old textbooks  
to meet the greatest minds that figured it all out. Their stories show us what inspired and drove  
them to make their incredible discoveries. Along the way, you’ll encounter amazing, mind-blowing, 
and sometimes downright weird stories that bring mathematics to life in ways you never imagined.

Geometry: Understanding Shapes and Sizes starts with the simple task of dividing up ground for 
making fields and a building—the word geometry means “Earth measurement.” It ends by  
navigating us through entirely new universes constructed entirely from mathematics, strange worlds 
were curved lines are straight and a doughnut and coffee cup are exactly the same shape. Along  
the way, we’ll see how just how lines, surfaces, and spaces can add up to reveal other ways of  
seeing the world. 

DR. MIKE GOLDSMITH is a science writer 
and former head of the U.K.’s National 
Physical Laboratory, where he specialized 
in astronomy and the science of sound. 
In his many nonfiction books for children, 
Mike engages with a wide range of topics, 
including mathematics, space exploration, 
time travel and the history of science. 
Mike received a PhD in astrophysics from 
Keele University in the U.K. He lives in 
Twickenham, near London. 

TOM JACKSON, series editor, is a science 
and technology writer based in the United 
Kingdom. Tom specializes in recasting these 
subjects into lively historical narratives by 
uncovering lively stories that help to create 
new ways to enjoy the sciences. He studied 
at the University of Bristol and still lives in 
that city with his wife and three children.

Think math is boring? 
Think again! Geometry: Understanding Shapes 
and Sizes sets out the history of how lines, 
surfaces, and shapes have been used to explore 
mathematics. The results, from ancient times to 
the modern day, are surprising, fascinating and 
sometimes mind-boggling.

The word geometry is made up from the Greek 
words for the “Earth” and “measuring,” and 
around 2,200 years ago a Greek mathematician 
used geometry to do just that—measure how 
big our planet is. And he did it by measuring 
a shadow and figuring out how fast camels 
could walk! Find out how that all works inside. 
As well as explaining nature, geometry was 
also an essential tool for architects, artists, and 
engineers, whose creations grew ever more 
elaborate with the passing centuries thanks to 
the mathematics of space. However, no human 
creation is as elaborate as the shapes created 
using advanced geometry itself. They include the 
tesseract, a cube that fills four dimensions, and 
the Möbius strip which is a three-dimensional 
shape with only one side. The most weird and 
wonderful shapes are the fractals, which always 
looks the same wherever you look.  
Geometry: Understanding Shapes and Sizes 
shows that there is a lot more to geometry  
than lines and angles.
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Geometry
UNDERSTANDING SHAPES AND SIZES

Jacket design by WildPixel Ltd.
Printed in China

Mike Goldsmith has a PhD in astrophysics 
from Keele University, awarded for his 
research into variable supergiant stars and 
cosmic dust formation. His previous books 
for kids include How to Be a Math Genius 
and Science Ideas in 30 Seconds. He lives in 
London.

7776 Perspective >

Perspective
GEOMETRY OFTEN INVOLVES PARALLEL LINES, BUT 
THEY HAVE CAUSED PROBLEMS EVER SINCE EUCLID 
TRIED—AND FAILED—TO PROVE THEY EXIST. But 
they must do. Think about it, railroads would not 
work if their tracks were not parallel.

The problem is that railroad lines usually don’t 
look parallel, unless you are hovering over them 
(or you are very tall indeed). And, since we live 
in a world of pictures, this raises a question: how 
is it best to draw these lines? What rules do we 
apply to make an accurate drawing? And how 
would we check its accuracy? 

A better view
Questions like this were of particular interest to 
artists, especially those working in Italy in the 
15th century. During this Renaissance period, 
(referring to the “rebirth” of knowledge in 
Europe), there was new interest in learning and 
in the arts, and painters tried hard to produce 
convincing pictures based closely on the way 
things looked. For instance, they painted closer 

things larger than distant objects. Though this 
seems an obvious idea, many previous artists 
had worked to different rules, in which the most 
important things or people were drawn larger. 

Vanishing points
Many artists experimented with ways to draw “in 
perspective,” but the man who really changed 
the art world was the Italian Brunelleschi. He 
used a point in the middle of the image called the 
vanishing point. It’s easy to see how this works 
with the railroad lines on the far left. Gradually, 
other artists began to use this new approach.

The Italian artist Masaccio’s Holy 
Trinity painting from 1427 used a 
vanishing point to give the scene 
a true-to-life perspective.

The parallel rails appear to 
intersect in the distance and 
vanish. But no matter how we  
try we’ll never get to that 
“vanishing point.” 

Architectural Caprice with Figures, a painting by Dutchman Hans 
Vredeman de Vries from 1568, has  many different structures 
aligned to a single vanishing point.

4544 Euclid’s Revolution >

Euclid’s  
Revolution

NO ONE IS MORE IMPORTANT TO THE HISTORY OF GEOMETRY 
THAN EUCLID. The subject as we understand it today might 
not even exist without him. As with so many ancient Greeks, 
we know hardly a thing about him, but copies of Elements, 
his greatest work, have survived. Elements is one of the 
most important books ever written. For nearly 2,000 years, 
schoolchildren and scholars alike were taught mathematics 
using Euclid’s Elements.

Elements is important for two reasons. Firstly it 
collected almost all of the geometrical knowledge 
available in Euclid’s time, including 465 theorems 
and constructions, and it also helped define the 
way mathematics should be done. Rather than 
simply stating theorems, Euclid proved them—
all of them. By a proof, Euclid meant something 
that is quite certain. For him, it was not enough 
simply to measure the angles inside a selection 
of triangles and conclude that, since they always 
added up to two right angles, the same must be 
true of every possible triangle. For one thing, 
how could anyone know that tomorrow a 
cunning mathematician would not find a triangle 
whose angles added up to three right angles? 

Something like this actually happened in the 
18th century (see more on page 130)!

Mathematical foundations
Secondly, even with modern instruments, no 
one can draw a perfect triangle. In Euclid’s time 
people usually drew their diagrams on sand, 
so most triangles were very far from perfect, 
and angles could not be measured with great 
accuracy, either. Key to Euclid’s genius is the 
idea of an axiom (which he called a postulate), a 
fundamental statement on which many theorems 
depend. Euclid only needed five axioms, and 
four seem so obvious that they may seem hardly 
worth stating. They say: 1) Given any two points, 
you can draw a straight line between them.  

THEOREMS

A theorem is a statement that 
can be proved. Before the Greeks, 
no one seems to have even 
thought of proving mathematical 
statements, and, before Euclid, not 
all Greeks thought that mattered, 
either. Euclid’s determination to 
prove every theorem was new, but 
it is fundamental to all areas of 
mathematics and science today.

In 1847, a version of Elements using colored 
shapes was published. This page illustrates one 
of Euclid’s simpler proofs.

Euclid of Alexandria is 
thought to have lived in  
the 4th and 3rd centuries bce.

PROMOTIONAL PLANS
u Reviews and features 

in science magazines, 
websites, and blogs

u Book reviews in print and 
online

u Features in holiday round-
up gift guides
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ISBN: 978-1-62795-074-9

Format: Paperback with flaps

Extent: 184 pp

Size: 7.5 x 8.8

Illustrations: 200 color and b/w

Subject: Mathematics

Price: $19.95 US / $24.95 CAN

ISBN: 978-1-62795-117-3

Format: Paperback with flaps

Extent: 184 pp

Size: 7.5 x 8.8

Illustrations: 200 color and b/w

Subject: Mathematics

Price: $19.95 US / $24.95 CAN

Numbers
how counting changed the 
world
Tom Jackson

Algebra to Calculus
unlocking math’s amazing 
power
Mike Goldsmith

INSIDE THE WONDERFUL WORLD OF MATHEMATICS
The Inside Mathematics series takes you beyond schoolroom sums and dusty old textbooks to meet 
the greatest minds that figured it all out. Their stories show us what inspired and drove them to make 
their incredible discoveries. Along the way, you’ll encounter amazing, mind-blowing, and sometimes 
downright weird stories that bring mathematics to life in ways you never imagined.

Algebra to Calculus: Unlocking Math’s Amazing Power dives straight into the most divisive field of 
mathematics. The words algebra and calculus fill some with dread—what are all those symbols doing? 
Others marvel at the problem-solving power of these age-old techniques, which allowed Babylonians 
to build mighty ziggurats above the desert and astronomers to find the first asteroids. This book 
demystifies algebra by showing how its story played out over the centuries, and by illustrating how 
calculus made it possible for math to explain the most complex processes we can imagine,  
from a breaking ocean wave to the speed and course of a rocket.

DR. MIKE GOLDSMITH is a science 
writer and former head of the UK’s National 
Physical Laboratory, where he specialized 
in astronomy and the science of sound. 
In his many nonfiction books for children, 
Mike engages with a wide range of topics, 
including mathematics, space exploration, 
time travel, and the history of science.  
Mike received a PhD in astrophysics from 
Keele University in the UK. He lives in 
Twickenham, near southwest London. 

TOM JACKSON, series editor, is a science 
and technology writer based in the UK. Tom 
specializes in recasting these subjects into 
lively historical narratives by uncovering vivid 
stories that help to create new ways to enjoy 
the sciences. He studied at the University of 
Bristol and still lives in that city with his wife 
and three children.
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x Think math is boring? 
Think again! Algebra to Calculus: Unlocking 
Math’s Amazing Power cracks open the history 
of numbers to explore the surprising, fascinating, 
and sometimes mind-boggling evolution of 
mathematics through the ages.

How do you make a decision with numbers? 
You have to use a kind of math called Boolean 
algebra—it’s a little strange because it only ever 
uses the two numbers 1 or 0, and 1+1 always 
equals 1. Despite this weirdness, this algebra 
is used to create the nanoscale circuits in every 
microchip. Do you want to know more? Written 
to engage, entertain, and enthuse readers young 
and old, Algebra to Calculus: Unlocking Math’s 
Amazing Power takes an entirely new approach 
to the wonderful world of mathematics. Along 
the way, readers will meet with geniuses, such 
as Diophantus and Isaac Newton, who figured 
out how to turn math problems into general 
techniques that work whatever the situation. 
Readers will not only learn how computer 
chips process their programs, but also how a 
smartphone knows where it is, what the link is 
between snowflakes, cannonballs, and wine 
barrels, and how Carl Gauss figured out how 
to add up all the numbers between 1 and 100 
in less than a minute—when he was just 10 
years old! Algebra to Calculus: Unlocking Math’s 
Amazing Power shows there is a lot more going 
on than just x + y = z.

i

Algebra
Calculus

UNLOCKING MATH’S AMAZING POWER

to

0.3

Jacket design by WildPixel Ltd.
Printed in China $19.95 US / $24.95 CAN

163162 The Geometry of Space and Time >

spacecraft had its own beacon, people on Earth 
would also see it flashing slower but you would 
not notice any change.

Geometry of spacetime
Three years later Hermann Minkowski, a German 
mathematician, found a new way to look at 
these changes, saying that, thanks to Einstein: 
“Henceforth space by itself, and time by itself, 
are doomed to fade away into mere shadows, 
and only a kind of union of the two will preserve 
an independent reality.” In Minkowski’s new 
geometry of space and time, the space-distances 
and times we measure really are shadow-like 
projections of a kind of union of space and 
time called spacetime. This does make sense of 
the way we actually experience objects. A soap 

bubble is a good illustration. Just as we can say 
that it is an inch (or a centimeter) long, we can 
say that its existence is 10 seconds long as well. 
A person might occupy 3 cubic feet in space, 
and 90 years in time. On the other hand, it’s not 
really possible to have an object that does not last 
for any time. So, the length of time for which an 
object lasts is as much a part of it as its length, 
width, or height.

Lengths and angles
If you look at a yard-long ruler, you rarely see it 
as one yard long; the length depends on the angle 
you view it at. The rules of projective geometry 
(see more, page 76) explain how these changes 
work. Could it be, Minkowski wondered, that 
there is an explanation here for why objects 
shrink according to the speed of the observer? 

Could that be explained by a new kind of 
geometry, too? His theory was that every object 
has a true “extension” or “interval” in spacetime, 
which we perceive partly as the time it lasts for, 
and partly as its shape in space. If the object 
moves rapidly past us (or we move past it), we 

A rod at an angle appears to 
differ in length depending on 
the positions of the people 
who look at it. If the rod rotates 
through a small angle, it will 
appear to lengthen according 
to some people (like A), and 
shorten according to others 
(like B).

Minkowski’s geometry is based on the Pythagoras 
theorem, seen here in two and three dimensions.

Length as seen by B 

Length as  
seen by B 

Length as seen by A 
Length as seen by A 

A

d

c

b

√(b 2 + c 2 + d 2)

√(b2 + c2)

A

B B

Herman Minkowski 
devised the 
geometry of  
space  and time.

The speed of light is 670,616,629 miles 
per hour (299,792,458 meters per second), 
and it is this high speed, together with 
the squared terms in the formulas, that 
explain why we don’t usually notice the 
effects of relativity. The fastest human 
beings were the crew of the Apollo 10 
spacecraft, who traveled at 24,791 miles 
per hour (11,083 meters per second) in 
1969. This is less than 0.004 percent of 
the speed of light, which means that they 
and their capsule shortened by about 
0.00000007 percent, and their watches 
and hearts and thoughts slowed down by 
about this same tiny amount.

LOW SPEED RELATIVITY

The world’s fastest men, Eugene Cernan, John Young, and Thomas Stafford. 
Behind them is the Saturn V rocket carrying the Apollo 10 capsule.

149148 Knots >

were all the knots with up to 10 crossings. 
There were 166 of them. Nearly a century 
later, in 1974, Kenneth Perko, an amateur 
mathematician who spent most of his time being 
a New York lawyer, realized that two of Little’s 

knots were actually the same. Even though they 
were right next to each other in Little’s table, 
no one had spotted this before. Actually, Perko 
didn’t spot them either: eyes are of little use in 
analyzing knots, and one of the most brilliant 

knot mathematicians, Louis Antoine, was blind. 
Antoine developed a kind of infinite knot now 
called Antoine’s necklace (see below and the 
box on page 150). Perko only came across the 
double-counted knot when he was checking 
whether Little’s method of knot analysis worked. 
The fact that the method classified the same knot 
as two different ones showed that it didn’t! 

The search for invariants
What Charles Little had tried and failed to do 
was to find an invariant. A knot invariant is a 

number, equation, or measurement which can 
be applied to any image of any knot. No matter 
how twisted a knot is, its invariant must remain 

An unknot can be twisted into a 
tangle, but it is still an unknot.

Kenneth Perko showed that 
these two knots were actually 
just one. They are now called 
the Perko pair.

An early stage in the construction of 
Antoine’s necklace, which is based 
on wild knotting. At each stage, new 
loops are drawn around each existing 
loop, and the process goes on forever.

109108 The Geometry of Architecture >

that there is a strong crushing force on its top, 
and a strong tensional (pulling) force along its 
base. Stone is very weak under tension (see 
table, above), and, while wood is much 
tougher, it is hard to find tree trunks 
that are long, strong, and straight 
enough to satisfy architects with 
grand designs in mind.

Stronger system
The arch overcomes these 
problems. The shape of the arch 
deflects the force of the masonry 
above it sideways, so there is no 
tensional force at at all, which 

means that stone can be used. But what is the 
ideal shape for an arch, from an engineering 
point of view? No one seems to have bothered to 
answer this question for several centuries, during 
which time many different versions were tried, 
selected mainly because they looked nice. 

Architects become mathematical
While such factors as strength, wind protection, 
and fitting in the biggest possible windows have 
always been important to architects and builders, 
it was not until the late 17th century that anyone 
began to look at these issues mathematically. 
Before then, people just used trial and error for 
innovative buildings, and sometimes structures 
collapsed soon after being built.

Building by the (mathematics) book
Some of the first serious efforts to base 
architecture on scientific and mathematical 
studies were made in response to the Great 
Fire of London, which destroyed much of 
the city in 1666. The buildings and streets 
of the old London had evolved slowly over 
centuries, and the result was a very disorganized 
city, containing many badly built and poorly 
maintained buildings, all huddled close together 
along narrow streets. In these conditions, 
fire spread quickly. The new city would have 
to be very different, carefully planned, and 
with well-constructed buildings. Luckily, the 
17th century was a time of great interest in 

An arch redirects the 
downward force of the 
masonry so that the stones 
of the arch only experience a 
compressional (crushing) force. 
However, at the base of the 
arch there is an outward force 
as well as a downward one, 
so material must usually be 
added at either side of the arch 
to resist this sideways force.

A dome, such as the Pantheon in 
Rome, is like a ring of arches, which 
is why domes push outward, too.

A wide selection of arches have been described, 
and are defined by their shape, not strength.

Fonthill Abbey, an immense house in southern 
England, was an enormous construction project. It 
took 17 years to build and then fell down 11 years 
later in 1825 because its tower was too tall.

Limestone
Granite
Concrete
Pine
Oak

megapascals

60
130

40
50
45

pounds per 
square inch

8,700
18,850

5,800
7,250
6,525

megapascals

2
5
2

90
100

pounds per 
square inch

290
725
290

13,050
14,500

Force needed to crush Force needed to pull apart

Flat Round Segmental Horseshoe Pointed 
horseshoe

Three-
centered

Pseudo three-
centered

Pseudo four-
centered

Triangular Rounded 
horseshoe

Three-pointed Pointed
segmental

Parabolic Inflexed Round 
rampant

Rampant Four-centered Keyhole Reverse  
ogee

Ogee three-
centered

Ogee four-
centered

Oriental Round 
trefoil

Shouldered Pointed 
trefoil

Draped Draped Cinquefoil Pointed 
cinquefoil

Multifoil

Compression

Downward force

Extension
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Chakra Crystals
Heal Your Soul – Transform Your Life
Dr. Kate Tomas

Discover the ancient knowledge of chakra healing and restore balance to your 
mind, body, and spirit with this unique book and crystal set. Dr. Kate Tomas, 
a trained psychic and master magickal energy strategist, shows you how to 
have a more fulfilling life through the power of meditation-based crystal 
healing.

Within all living beings are powerful energy centers called chakras, which hold 
the potential for immense restoration. The book is a practical guide to working 
with the vibration of crystals, the most ancient tools of personal and spiritual 
development, and the body’s chakras for self-healing and empowerment.

Packaged with this 160-page book is  a pouch with the seven polished crystals, so 
you can experience firsthand their phenomenal energy:

Dr Kate Tomas is a high-profile crystal 
therapist and professional intuitive who 
works with corporate and private clients 
both in the UK and the US. Kate holds an 
MA in Cosmology and Divination, and her 
work has been featured in a number of UK 
publications including Vogue, The Daily 
Mail and Prediction magazine. Visit her 
website at: katetomas.com 

ISBN: 978-1-62795-139-5 

Format: Box with book, 7 polished crystals & 
pouch

Extent: 160 pp

Size: Box w/ drawer 5.25 x 7.75 Book: 5 x 7.25

Illustrations: 40 b/w

Subject: Mind, Body, & Spirit/Crystals

Retail price: $24.95 US

H a r n e s s  t h e 
t r a n s f o r m i n g 

p o w e r  o f 
c r y s t a l s

27

• CHAKRA ENERGY •

sixteenth centuries, although the seven chakras we will be working with 
in this book were first described nearly 2,600 years ago in the ancient 
sacred texts of the Yoga Upanishads.

For our work with crystals, we need only a good, basic understanding 
of the chakras; where each one is located and how they affect our 
energy. The original Sanskrit word, çakra, with the “ç” pronounced as 
“ch,” means “wheel.” If you could see energy, you would be able to per-
ceive that the energy emanating from the chakras spins like a wheel. 
There are considered to be seven major chakras, sometimes referred to 
as energy centers. In English, they are named after their location on the 
human body: the base (at the base of the spine), the sacral (just below 
the navel), the solar plexus, the heart, the throat, the brow, and the 
crown (at the top of the head).

The location of the first five chakras has a corresponding main nerve 
ganglion on the spinal column, and the top two (the brow and crown 
chakras) correspond with the two main parts of the brain (upper and 
lower). In medical terms, a ganglion is a group of nerve cells forming a 
nerve center, specifically one located outside the brain or spinal cord. It 
is a center of power, activity, or energy. We can see, therefore, that the 
seven main chakras are locations not only of spiritual, emotional, and 
mental energy and power, but also of physical energy.

The chakras are incredibly important parts of our being. Our bodies 
are made up of vibrating matter, and our chakras are centers for this 
vibrating energy. If the vibration of one or more of our chakras is out of 
balance, this can, over time, lead to physical, emotional, or mental prob-
lems. The term “disease” literally means “dis-ease” or a lack of comfort 
and ease. Keeping our seven chakras clear and vibrating at their ideal 
frequency will create a strong sense of health and balance on all levels: 
emotional, spiritual, mental, and physical. Understanding the relation-
ships between our subtle bodies such as our auras and chakras can  
significantly improve our quality of life and prevent illness and disease.

the lOcatiOn OF the chakras

Crown chakra

Brow chakra

Throat chakra

Heart chakra

Solar plexus chakra

Sacral chakra

Base chakra

Clear Quartz
Crown chakra

Sodalite
Brow chakra

Blue Quartz 
Throat chakra

Green Quartz
Heart chakra

 

Yellow Jasper
Solar Plexus chakra

Carnelian
Sacral chakra

Black Obsidian
Base chakra
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• THE BASE CHAKRA •• HOW CRYSTALS WORK •

world and the earth, our energetic roots absorb energy. If our base 
chakra is not fully clear, balanced, and clean, then we will be restricted 
in how much we can develop our other chakras. For this reason, it is 
important to recognize the base chakra as the gateway to unlocking the 
energy and potential of all the other chakras. Each chakra is associated 
with different parts of the physical body, and the base chakra is con-
nected with the parts that support ourselves—our legs, bones, and feet.

It is important to understand a little about each of the seven major 
chakras. In the text that follows you will find details of each chakra, the 
energy they govern, and their corresponding physical influences.

The base  chakra

earth • Physical identity • survival • basic instincts

Located at the base of the spine, this chakra is our energetic foundation. 
It is here that we can connect to the earth and feel grounded and safe. 
Through working with the base chakra, we can stabilize our energy and 
enjoy a good healthy relationship with our physical body.

The base chakra is associated with all things physical and practical. 
This energy center needs to be working well and in balance for us to 
have great physical health, financial prosperity, and security. People 
who are considered to be down-to-earth have strong, balanced base 
chakras. The color associated with the base chakra is red, a vibrant, 
strong color. Red has the longest wavelength and the slowest vibration 
of all colors in the visible spectrum.

It is very important to have a balanced and open base chakra, espe-
cially when working with the energy of crystals and meditating, because 
our link to the earth through this chakra provides a strong foundation 
for our spiritual growth. It may be useful to imagine human energy as 
the branches and roots of a tree. A tree can grow only as tall as its roots 
can grow down. A tree’s roots usually extend as far underground as the 
branches spread in the crown. If we were able to see a full-grown tree 
with its roots exposed, we would perceive that what we see above 
ground is reflected almost exactly below.

Like the roots of a tree, the base chakra anchors us in the physical 
world, making us feel grounded. By being fully connected to the real 

Set aside a particular time to practice this meditation 
when you know you will not be disturbed. Get 

comfortable and make sure that the room in which you 
are going to be meditating is warm enough. Prop 

yourself up on cushions, if necessary, or sit in a chair 
that supports your body. Select the crystal you are going 
to be meditating with, in this case black obsidian, and 

hold it gently in whichever hand feels most comfortable. 
You are now ready to begin.

The Base Chakra

66

° Crystal °
BLACK OBSIDIAN

74

Set aside a particular time to practice this meditation 
when you know you will not be disturbed. Get 

comfortable and make sure that the room in which you 
are going to be meditating is warm enough. Prop 

yourself up on cushions, if necessary, or sit in a chair 
that supports your body. Select the crystal you are going 
to be meditating with, in this case carnelian, and hold  

it gently in whichever hand feels most comfortable. 
You are now ready to begin.

The Sacral Chakra

° Crystal °
CARNELIAN

Set aside a particular time to practice this meditation 
when you know you will not be disturbed. Get 

comfortable and make sure that the room in which 
you are going to be meditating is warm enough. 

Prop yourself up on cushions, if necessary, or sit in  
a chair that supports your body. Select the crystal you 

are going to be meditating with, in this case clear 
quartz, and hold it gently in whichever hand feels 
most comfortable. You are now ready to begin.

The Crown Chakra

° Crystal °
CLEAR QUARTZ

114

136

You can identify which crystal is the best one to place in each area 
from what we have learned about their healing properties. For example, 
rose quartz is a good crystal to place in your relationships corner, because 
it is the crystal of love. Likewise, clear quartz is an amplifier of energy as 
well as a crystal that encourages and supports spiritual growth, so it 
could be placed as an amplifying grid in the wealth area, or as a single 
crystal in the spiritual growth area.
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• GOING FARTHER •

A great introduction to 
the seven chakra crystals.

Easy to understand  
and follow!
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The Cup of Destiny
A traditional fortune-teller’s cup and saucer plus illustrated book of interpretations
Jane Lyle

With this bestselling 
kit, which has more 
than 200,000 copies 
in print, learn to read 
the future using an 
Edwardian-style cup 
and saucer.

ISBN: 978-1-62795-001-5

Format: Paperback + facsimile Edwardian 
cup and saucer + positioning cloth with 
handy tip sheet of the most important 
symbols and meanings

Extent: 96 pp

Size: 6.7 x 6.5 x 3.6

Subject: New Age

Price: $24.95 US / $29.95 CAN / £20 UK

Jane Lyle learned the traditional art of 
reading tea leaves from her grandmother.
She lives in London.

The ancient art of reading 
tea leaves or coffee 
grounds is made easy with 
this book and beautifully 
designed cup and saucer, 
based on an original 
Edwardian design. The Cup of Destiny reveals 
the secrets of this time-trusted method, 
allowing you to make predictions for yourself 
and your friends.

For example, tea leaves found in the section with the ivy means you need 
endurance and faith now, but you will win the support of your friends. And 
leaves  found in the heart near the rim of the cup means that love is not far 
away. 

Why not turn the kettle on now and start your first reading? 
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The Art of the 
Samurai
Yamamoto Tsunetomo’s 
Hagakure
Translated by Barry D. Steben

Offering a fascinating glimpse 
into the secretive inner world of 
the samurai, Hagakure, Yamamoto 
Tsunetomo’s insider’s look into the 
Japanese warrior code remained closely 
guarded for more than a century. 
Yamamoto’s profound  insights reflect 
moral principles that still apply to us 
today.  In this lovely illustrated gift 
edition, readers learn how to foster 
courage, serve selflessly, become skilled 
masters of their own destiny, and infuse 
life with beauty while acknowledging its 
transience. 

ISBN: 978-1-62795-128-9

Format: Silk-bound hardcover with a 
perforated insight card bound into the back

Extent: 272 pp

Size: 6 x 9.2

Illustrations: 4-color illustrations throughout

Subject: History / Asia / Japan

Price: $24.95 US / $29.95 CAN

Yamamoto Tsunetomo (June 11, 
1659 – November 30, 1719), spent 30 
years as a samurai serving the lord 
Nabeshima Mitsushige in the Saga 
Domain, Hizen Province, Japan.

Tao Te Ching on the 
Art of Harmony
The New Illustrated Edition 
of the Chinese Philosophical 
Masterpiece
Laozi / Translated by Chad Hansen

In 81 verses written in 6th century 
BC,  the Chinese sage Laozi teaches 
readers how to live a life with 
integrity and balance. A contemporary 
of Confucius and the founder of 
Taoism, Laozi’s writings are strikingly 
relevant today. Among his lessons in 
self-awareness are that flexibility and 
suppleness are superior to rigidity 
and strength; and that self-absorption 
and self-importance are vain and self-
destructive. This beautiful edition of one 
of the world’s greatest works is an ideal 
guide to a more mindful life. 

ISBN: 978-1-62795-098-5

Format: Silk-bound hardcover with a 
perforated insight card bound into the back

Extent: 272 pp

Size: 6 x 9.21

Illustrations: 4-color illustrations throughout

Subject: Religion / Taoism

Price: $24.95 US / $29.95 CAN

Chad Hansen, a specialist in ancient 
Chinese thought, is Professor in Chinese 
Philosophy at the Centre of Asian 
Studies at the University of Hong Kong.

100% SILK-
BOUND 

HARDCOVER

Ancient wisdom 
for modern 

times, bound in 
luxurious silk

100% SILK-
BOUND 

HARDCOVER
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What Makes You Happy?
Marie-Agnès Gaudrat and Carme Solé Vendrell

   

A bestseller at a new low price, What Makes You Happy? is both a 
joyous and significant invitation for adults and children to explore 
together what is truly important in life. 

Thirteen brilliantly painted scenarios and clever gatefolds enable a parent or 
adult to enter into a conversation with a child about what is important in a 
little one’s life.  Each scene provides plenty of conversational opportunities to 
discuss how empathy, truthfulness, honesty and community can contribute to 
personal happiness. What Makes You Happy? works both on a one-to-one and 
in a classroom setting.

ISBN: 978-1-62795-121-0

Format: Hardcover w/ 13 gatefolded stories 
to share, ponder, and discuss

Extent: 60 pp

Size: 10 x 11

Illustrations: color throughout

Subject: Juvenile Fiction / Philosophy

Price: $16.95 US New lower price!

” A magical book . . . [that] 
introduces mindfulness into the 
lives of young readers.”
—impulse Gamer

” The book incorporates the 
tenets of many faiths, but avoids 
religion and encourages kids to 
find their own spirituality.”
—Publisher’s Weeky

“What Makes You Happy? is one of my favorite 
books of 2018. Thank you for publishing it.” 
—Colleen Kammer, Bookseller, Book Beat Oak Park, Michigan
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King Solomon made himself a chariot of the wood of Lebanon …King Solomon made himself a chariot of the wood of Lebanon …
The Bible, Song of Solomon 3:9The Bible, Song of Solomon 3:9

I tried to discover, in the rumour of forests and waves, words that I tried to discover, in the rumour of forests and waves, words that 
other men could not hear, and I pricked up my ears to listen to the other men could not hear, and I pricked up my ears to listen to the 

revelation of their harmony.revelation of their harmony.
Gustave Flaubert (1821–80), FranceGustave Flaubert (1821–80), France
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HIS MAJESTICHIS MAJESTIC, evergreen conifer can stretch skyward to 40 , evergreen conifer can stretch skyward to 40 
metres (130 feet). It has blackish-brown, cracked bark with neat ridges metres (130 feet). It has blackish-brown, cracked bark with neat ridges 

and slightly hairy twigs. The young crown is conical, becoming broader as and slightly hairy twigs. The young crown is conical, becoming broader as 
the years pass by. Needle-like leaves spiral around side shoots in rosettes and the years pass by. Needle-like leaves spiral around side shoots in rosettes and 
clusters. The tree produces cones after some forty years but growth becomes clusters. The tree produces cones after some forty years but growth becomes 
extremely slow after seventy. It flowers in autumn; male cones appear in early extremely slow after seventy. It flowers in autumn; male cones appear in early 
September and their female counterparts by the end of that month. Cedar September and their female counterparts by the end of that month. Cedar 
was used for the ships and temples of the ancient Egyptians while its resin was used for the ships and temples of the ancient Egyptians while its resin 
served in mummification. There are several other cedars includingserved in mummification. There are several other cedars including C. deodara C. deodaraserved in mummification. There are several other cedars includingserved in mummification. There are several other cedars including C. deodaraserved in mummification. There are several other cedars includingserved in mummification. There are several other cedars including
which is sacred to Hindus.which is sacred to Hindus.

LATIN NAME LATIN NAME Cedrus libaniCedrus libani

HABITATHABITAT
Native to eastern Mediterranean (Lebanon, Native to eastern Mediterranean (Lebanon, 

Syria and Turkey) and Asia Minor. Syria and Turkey) and Asia Minor. 
Relishes sunny, well-drained, rocky slopes, at Relishes sunny, well-drained, rocky slopes, at 

altitudes of 1,300 to 3,000 metres (4,300 to altitudes of 1,300 to 3,000 metres (4,300 to 
9,800 feet).9,800 feet).

It forms forests, and may be blanketed by heavy It forms forests, and may be blanketed by heavy 
snow cover at higher altitudes. snow cover at higher altitudes. 

HISTORY HISTORY 
The Bible tells how Moses ordered Hebrew The Bible tells how Moses ordered Hebrew 

priests to use bark of the cedar of Lebanon as priests to use bark of the cedar of Lebanon as 
a leprosy treatment.a leprosy treatment.

Solomon ordered the timber for the Temple in Solomon ordered the timber for the Temple in 
Jerusalem.Jerusalem.

MEANINGS MEANINGS 
Incorruptible.Incorruptible.

Leaf: symbolizes immortality, tolerance, Leaf: symbolizes immortality, tolerance, 
purification, protection and eternal life.purification, protection and eternal life.

The prophet Isaiah thought the Lebanon cedar The prophet Isaiah thought the Lebanon cedar 
represented pride.represented pride.

SECRETS AND SPECIAL ASSOCIATIONSSECRETS AND SPECIAL ASSOCIATIONS
A national emblem of Lebanon, it features on A national emblem of Lebanon, it features on 

its coat of arms and flag. its coat of arms and flag. 
Lebanon is sometimes called the Land of the Lebanon is sometimes called the Land of the 

Cedars. Cedars. 
The Epic of GilgameshThe Epic of Gilgamesh (an ancient  (an ancient The Epic of GilgameshThe Epic of Gilgamesh (an ancient The Epic of GilgameshThe Epic of Gilgamesh

Mesopotamian poem) described a sacred Mesopotamian poem) described a sacred 
cedar forest as the realm of gods; Gilgamesh cedar forest as the realm of gods; Gilgamesh 
invaded this, seeking immortality.invaded this, seeking immortality.

INTRIGUING INFORMATION INTRIGUING INFORMATION 
The hard, durable wood retains a sweet The hard, durable wood retains a sweet 

fragrance. fragrance. 
Cedar of Lebanon resin (cedria) and its essential Cedar of Lebanon resin (cedria) and its essential 

oil (cedrum) are much prized extracts.oil (cedrum) are much prized extracts.
It is used as an insect repellent in Lebanon.It is used as an insect repellent in Lebanon.
An oil (not unlike turpentine) can be obtained.An oil (not unlike turpentine) can be obtained.
The fine-grained wood is amazingly durable The fine-grained wood is amazingly durable 

and immune to insect ravages.and immune to insect ravages.
Lebanon cedars are a popular feature in parks Lebanon cedars are a popular feature in parks 

surrounding stately homes and mansions.surrounding stately homes and mansions.

Cedar of LebanonCedar of Lebanon

TT metres (130 feet). It has blackish-brown, cracked bark with neat ridges metres (130 feet). It has blackish-brown, cracked bark with neat ridges T metres (130 feet). It has blackish-brown, cracked bark with neat ridges metres (130 feet). It has blackish-brown, cracked bark with neat ridges 
and slightly hairy twigs. The young crown is conical, becoming broader as and slightly hairy twigs. The young crown is conical, becoming broader as Tand slightly hairy twigs. The young crown is conical, becoming broader as and slightly hairy twigs. The young crown is conical, becoming broader as 
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The Secret Language of Trees
Fifty of the Most Important Tree Species Revealed
Gill Davies

While trees are all around us, they affect human lives in surprising ways.

Trees are essential to human life in more ways than commonly assumed. 
Beyond providing wood and charcoal for homes, latex and dyes for our 
clothes, fruits and nuts for our food, or simply providing a shady place to 
rest, trees also provide the world our most essential vital resource: oxygen. 
In this revealing book, you’ll learn how  trees provide refuge for many animal 
species; and their bark, roots, leaves, flowers, fruits or seeds offer many 
remedies to human ailments. 

This guide to  fifty of the most important tree species details their history 
and their practical and medicinal uses, was well as their symbols and the 
legends associated with them. 
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Autumn is a second spring when every leaf is a flower.Autumn is a second spring when every leaf is a flower.
Albert Camus (1913–60), France/AlgeriaAlbert Camus (1913–60), France/Algeria

… colored and glowing like oak and maple in autumn, … colored and glowing like oak and maple in autumn, 
when the sun gold is richest.when the sun gold is richest.

John Muir (1838–1914) Scotland/USAJohn Muir (1838–1914) Scotland/USA
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OST MAPLES OST MAPLES trees grow to about 10–45 metres (33–148 feet). trees grow to about 10–45 metres (33–148 feet). 
Mainly deciduous trees, they blossom with green, yellow, orange Mainly deciduous trees, they blossom with green, yellow, orange 

or red flowers in late winter or early spring – around the time the or red flowers in late winter or early spring – around the time the 
leaves reappear – and several species make a joyous flourish with nectar and leaves reappear – and several species make a joyous flourish with nectar and 
pollen much appreciated by bees. With a range of colourful leaves, in general pollen much appreciated by bees. With a range of colourful leaves, in general 
all maples are renowned for their glorious autumn show. Norway maple, silver all maples are renowned for their glorious autumn show. Norway maple, silver 
maple, Japanese maple and red maple are especially popular.maple, Japanese maple and red maple are especially popular.

LATIN NAME LATIN NAME AcerAcer

HABITATHABITAT
Most of the 128 species are native to Asia, with Most of the 128 species are native to Asia, with 

a few in Europe, northern Africa, and North a few in Europe, northern Africa, and North 
America. Only America. Only Acer laurinumAcer laurinum reaches the  reaches the 
Southern Hemisphere.Southern Hemisphere.

HISTORY HISTORY 
Maple syrup was first collected and used by Maple syrup was first collected and used by 

indigenous North Americans, and then indigenous North Americans, and then 
adopted by European settlers, who gradually adopted by European settlers, who gradually 
refined production methods. refined production methods. 

MEANINGS MEANINGS 
In the language of flowers maple means In the language of flowers maple means 

‘reserve’.‘reserve’.
The maple symbolizes strength and endurance.The maple symbolizes strength and endurance.

SECRETS AND SPECIAL ASSOCIATIONSSECRETS AND SPECIAL ASSOCIATIONS
It is the national tree of Canada; a maple It is the national tree of Canada; a maple 

leaf is on the Canadian leaf is on the Canadian 
flag and coat of arms.flag and coat of arms.

Hidden within the Hidden within the 
timber, visible timber, visible 

when sawn, when sawn, 
are highly are highly 

decorative grain decorative grain 

patterns, called flame, burl, quilt and patterns, called flame, burl, quilt and 
birdseye.  birdseye.  

The wood is an excellent carrier of sound The wood is an excellent carrier of sound 
waves and serves in musical instruments as waves and serves in musical instruments as 
varied as cellos, guitars, bassoons, drums and varied as cellos, guitars, bassoons, drums and 
drumsticks.drumsticks.

When under attack, maple trees possibly When under attack, maple trees possibly 
send airborne signals to warn other trees of send airborne signals to warn other trees of 
impending danger so that they can increase impending danger so that they can increase 
their chemical weapon production or activate their chemical weapon production or activate 
other defence mechanisms.other defence mechanisms.

INTRIGUING INFORMATION INTRIGUING INFORMATION 
The winged fruits (called keys, helicopters, The winged fruits (called keys, helicopters, 

whirlybirds or polynoses) are shaped to spin whirlybirds or polynoses) are shaped to spin 
as they fall and carry the seeds a considerable as they fall and carry the seeds a considerable 
distance on the wind. distance on the wind. 

During World War II the US Army developed During World War II the US Army developed 
an airdrop carrier based on the maple seed.an airdrop carrier based on the maple seed.

Maples make excellent bonsai subjects.Maples make excellent bonsai subjects.
Viewing the brilliant colours of maples in the Viewing the brilliant colours of maples in the 

autumn is a much-appreciated custom in autumn is a much-appreciated custom in 
Japan, Korea and Canada. Japan, Korea and Canada. 

Maple is an important source of syrup, wood, Maple is an important source of syrup, wood, 
paper and charcoal.paper and charcoal.

Hard maple makes bowling pins, bowling alley Hard maple makes bowling pins, bowling alley 
lanes, pool cues and baseball bats.lanes, pool cues and baseball bats.

MapleMaple

MM Mainly deciduous trees, they blossom with green, yellow, orange Mainly deciduous trees, they blossom with green, yellow, orange M Mainly deciduous trees, they blossom with green, yellow, orange Mainly deciduous trees, they blossom with green, yellow, orange 
or red flowers in late winter or early spring – around the time the or red flowers in late winter or early spring – around the time the M or red flowers in late winter or early spring – around the time the or red flowers in late winter or early spring – around the time the 
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regions. The spring overture of this beautiful, graceful tree is a prolific display regions. The spring overture of this beautiful, graceful tree is a prolific display 
of deep pink flowers that precede the heart-shaped leaves and glow on the of deep pink flowers that precede the heart-shaped leaves and glow on the 
trunk while their nectar summons bees from all around. The tree is perhaps trunk while their nectar summons bees from all around. The tree is perhaps 
named after the myth that Judas Iscariot hanged himself from it, so that its named after the myth that Judas Iscariot hanged himself from it, so that its 
once pure white blossoms blushed red with shame while the wood turned once pure white blossoms blushed red with shame while the wood turned 
brittle. Moreover, both the flowers and clusters of red-purple seedpods dangle brittle. Moreover, both the flowers and clusters of red-purple seedpods dangle 
like corpses. However, it is more likely that the name derives from the French like corpses. However, it is more likely that the name derives from the French 
common name Judea’s tree (arbre de Judée). It is also known as the love tree common name Judea’s tree (arbre de Judée). It is also known as the love tree 
or Eastern redbud.or Eastern redbud.

Cornus Cornus DogwoodDogwood
Dogwood enjoys cooler areas of Europe, Western Asia and North America, Dogwood enjoys cooler areas of Europe, Western Asia and North America, 
especially forest edges, riversides and mountains. Creamy flower clusters especially forest edges, riversides and mountains. Creamy flower clusters 
are followed by black dogberries but the shrub is renowned for its purple, are followed by black dogberries but the shrub is renowned for its purple, 
almost chocolate-coloured, autumn leaves and glorious winter stems – often almost chocolate-coloured, autumn leaves and glorious winter stems – often 
fiery orange and red. Case-bearer moths nibble the leaves while both birds fiery orange and red. Case-bearer moths nibble the leaves while both birds 
and mammals munch the berries. Native Americans used its root to attract and mammals munch the berries. Native Americans used its root to attract 
muskrats into traps. Its straight stems have served as prods, butchers’ skewers muskrats into traps. Its straight stems have served as prods, butchers’ skewers 

Judas Tree Judas Tree 
Meanings: Betrayal, disbelief.Meanings: Betrayal, disbelief.
In Israel the tree is protected.In Israel the tree is protected.
The name Cercis comes from The name Cercis comes from 

kerkiskerkis (Greek for a weaver’s  (Greek for a weaver’s kerkiskerkis (Greek for a weaver’s kerkiskerkis
shuttle), to which the ancient shuttle), to which the ancient 
botanist Theophrastus likened botanist Theophrastus likened 
its woody fruits.its woody fruits.

Flowers and young pods are Flowers and young pods are 
edible and can be added to edible and can be added to 
salads.salads.

Leafcutter bees, caterpillars and Leafcutter bees, caterpillars and 
beetles nibble the leaves.beetles nibble the leaves.

Native Americans made a red Native Americans made a red 
dye from the roots.dye from the roots.
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BambusoideaeBambusoideae Bamboos  Bamboos BambusoideaeBambusoideae Bamboos BambusoideaeBambusoideae
Giant bamboos are the largest members of the grass family. All relish Giant bamboos are the largest members of the grass family. All relish 
warm, moist, tropical and temperate climates, especially in the Asia-Pacific warm, moist, tropical and temperate climates, especially in the Asia-Pacific 
region. They include the world’s fastest-growing plants that can stretch up region. They include the world’s fastest-growing plants that can stretch up 
90 centimetres (36 inches) within a day. Its compressive and tensile strengths 90 centimetres (36 inches) within a day. Its compressive and tensile strengths 
are greater than concrete and rival steel. Bamboo shoots are enjoyed in Asian are greater than concrete and rival steel. Bamboo shoots are enjoyed in Asian 
dishes. Other creatures that eat bamboo include rats, chimpanzees, elephants, dishes. Other creatures that eat bamboo include rats, chimpanzees, elephants, 
gorillas, golden bamboo lemurs and giant pandas.gorillas, golden bamboo lemurs and giant pandas.

Small Trees and ShrubsSmall Trees and Shrubs

BambooBamboo
Meanings: Chinese symbol of Meanings: Chinese symbol of 

uprightness; Indian symbol of uprightness; Indian symbol of 
friendship. Linked to integrity, friendship. Linked to integrity, 
elegance and gentlemanly elegance and gentlemanly 
behaviour.behaviour.

Bamboo is the national plant Bamboo is the national plant 
of St. Lucia.of St. Lucia.

Bamboo has served for houses, Bamboo has served for houses, 
furniture, textiles, paper, furniture, textiles, paper, 
weapons (bows, lances weapons (bows, lances 
and martial-arts swords), and martial-arts swords), 
bicycles, boats and rafts, bicycles, boats and rafts, 
skateboards, suspension skateboards, suspension 
bridges, fishing rods, bridges, fishing rods, 
flagpoles, flutes, drums and flagpoles, flutes, drums and 
guitars.guitars.

Cercis siliquastrum Cercis siliquastrum Judas tree Judas tree 
From southern Europe and Western Asia, today it also flourishes in Malta, From southern Europe and Western Asia, today it also flourishes in Malta, 
Pakistan and the USA – above the maquis scrub in more mountainous Pakistan and the USA – above the maquis scrub in more mountainous 
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HIS FAST-GROWINGHIS FAST-GROWING, elegant tree has soft, green foliage , elegant tree has soft, green foliage 
and large panicles of lavender, funnel- or bell-shaped blooms that and large panicles of lavender, funnel- or bell-shaped blooms that 

completely and gloriously cover its canopy in a show that may last for completely and gloriously cover its canopy in a show that may last for 
some two months. This explosion of colour is followed by the ground turning some two months. This explosion of colour is followed by the ground turning 
blue as the flowers drift down. Soon fleshy, curved seed pods develop that blue as the flowers drift down. Soon fleshy, curved seed pods develop that 
contain flat, winged seeds – all these glories followed by golden leaves in contain flat, winged seeds – all these glories followed by golden leaves in 
winter. It enjoys grasslands, wooded ravines and riverbanks but, if introduced winter. It enjoys grasslands, wooded ravines and riverbanks but, if introduced 
to an area, its dense, overhanging crown may screen out other, native plants. to an area, its dense, overhanging crown may screen out other, native plants. 
It is also known as green ebony tree, black poui, Brazilian rosewood, blue It is also known as green ebony tree, black poui, Brazilian rosewood, blue 
trumpet tree or fern tree.trumpet tree or fern tree.

LATIN NAME LATIN NAME Jacaranda mimosifolia Jacaranda mimosifolia 

HABITATHABITAT
South-central South America, Mexico and South-central South America, Mexico and 

Central America. Central America. 
It can tolerate only very brief frosts and thrives It can tolerate only very brief frosts and thrives 

best in tropical climates.best in tropical climates.
It has been introduced to Australia, New It has been introduced to Australia, New 

Zealand, Africa, USA, Spain, Portugal, Italy, Zealand, Africa, USA, Spain, Portugal, Italy, 
Greece, China, Israel, Malta and Cyprus. Greece, China, Israel, Malta and Cyprus. 

HISTORY HISTORY 
In South America’s Mayan culture, the In South America’s Mayan culture, the 

jacaranda was a teaching tree that helped jacaranda was a teaching tree that helped 
enlightenment.enlightenment.

MEANINGS MEANINGS 
In the Guarani language of South America In the Guarani language of South America 

jacaranda means ‘fragrant’.jacaranda means ‘fragrant’.
Its blossoms represent rebirth and the wonder Its blossoms represent rebirth and the wonder 

of spring.of spring.

SECRETS AND SPECIAL ASSOCIATIONSSECRETS AND SPECIAL ASSOCIATIONS
This tree is associated with an Amazonian This tree is associated with an Amazonian 

moonmoon goddessgoddess known for her wise known for her wise 
understanding.understanding.

INTRIGUING INFORMATION INTRIGUING INFORMATION 
Jacaranda is a popular choice for lining avenues, Jacaranda is a popular choice for lining avenues, 

squares and parks.squares and parks.
It is often planted on university campuses It is often planted on university campuses 

because of its links with knowledge and because of its links with knowledge and 
wisdom.wisdom.

‘Purple panic’ is an Australian term for student ‘Purple panic’ is an Australian term for student 
stress during examinations, which take stress during examinations, which take 
place just when the jacaranda blooms; it is place just when the jacaranda blooms; it is 
sometimes called the ‘exam tree’.sometimes called the ‘exam tree’.

The pods are used to decorate Christmas trees The pods are used to decorate Christmas trees 
and dried arrangements.and dried arrangements.

In China the leaves are used to make a purple In China the leaves are used to make a purple 
dye.dye.

Its pale grey, cream or pinkish wood is straight-Its pale grey, cream or pinkish wood is straight-
grained, knot-free and sweetly scented. It is grained, knot-free and sweetly scented. It is 
used in cabinet making, carpentry, luxury used in cabinet making, carpentry, luxury 
car finishing and – in its green state – for car finishing and – in its green state – for 
bowl carving and bowl carving and 
turning.turning.

Pretoria in South Pretoria in South 
Africa, often Africa, often 
cloaked in a purple cloaked in a purple 
haze of blossom, haze of blossom, 
is called ‘the is called ‘the 
Jacaranda City’. Jacaranda City’. 

JacarandaJacaranda

TT and large panicles of lavender, funnel- or bell-shaped blooms that and large panicles of lavender, funnel- or bell-shaped blooms that T and large panicles of lavender, funnel- or bell-shaped blooms that and large panicles of lavender, funnel- or bell-shaped blooms that 
completely and gloriously cover its canopy in a show that may last for completely and gloriously cover its canopy in a show that may last for Tcompletely and gloriously cover its canopy in a show that may last for completely and gloriously cover its canopy in a show that may last for 
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These moments under the shade of the jacaranda trees on These moments under the shade of the jacaranda trees on 
the vicarage lawn were the most pleasant of the trial.the vicarage lawn were the most pleasant of the trial.

Nelson Mandela (1918–2013), South Africa Nelson Mandela (1918–2013), South Africa 

The jacaranda flames on the air like a ghost,The jacaranda flames on the air like a ghost,
Like a purer sky some door in the sky has revealed.Like a purer sky some door in the sky has revealed.

Douglas Stewart (1913–85), New ZealandDouglas Stewart (1913–85), New Zealand
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flit over forest plants such as red campion, orchids flit over forest plants such as red campion, orchids 
and honeysuckle. No longer raising young, birds and honeysuckle. No longer raising young, birds 
sing less and less. In areas of drought, fire may be a sing less and less. In areas of drought, fire may be a 
threat but is sometimes part of the ecological pattern, threat but is sometimes part of the ecological pattern, 
triggering a rush of new growth and germination. triggering a rush of new growth and germination. 

Autumn (Fall)Autumn (Fall)
As children collect the last of the blackberries, hazelnuts and As children collect the last of the blackberries, hazelnuts and 
chestnuts, creatures such as squirrels, wood mice and jays also gather chestnuts, creatures such as squirrels, wood mice and jays also gather 
their winter stores and wild boar snuffle out acorns. The days grow colder their winter stores and wild boar snuffle out acorns. The days grow colder 
and shorter, while leaves create less chlorophyll and so take on their glorious and shorter, while leaves create less chlorophyll and so take on their glorious 
autumn golds and russet reds before tumbling from the trees. Suddenly there is autumn golds and russet reds before tumbling from the trees. Suddenly there is 
scant cover for animals to hide from predators. Autumn crocus, cyclamen and scant cover for animals to hide from predators. Autumn crocus, cyclamen and 
honeysuckle continue to bloom in the forest while ivy, which flowers late in the honeysuckle continue to bloom in the forest while ivy, which flowers late in the 
year, provides a valuable source of nectar for some insects before they hibernate. year, provides a valuable source of nectar for some insects before they hibernate. 
Birds collect in flocks, many set to migrate. Deer stags and bucks develop antlers Birds collect in flocks, many set to migrate. Deer stags and bucks develop antlers 
and fight rival males. Meanwhile, although fungi grow all year round, generally and fight rival males. Meanwhile, although fungi grow all year round, generally 
autumn is the best time to discover an impressive array of mushrooms and autumn is the best time to discover an impressive array of mushrooms and 
toadstools in the forest. Cobwebs glint with raindrops or dew as mist swirls toadstools in the forest. Cobwebs glint with raindrops or dew as mist swirls 
over the woodlands, the low angle of the sun slanting through in shafts over the woodlands, the low angle of the sun slanting through in shafts over the woodlands, the low angle of the sun slanting through in shafts over the woodlands, the low angle of the sun slanting through in shafts 
– followed by spectacular sunsets, large moons and night stars – followed by spectacular sunsets, large moons and night stars – followed by spectacular sunsets, large moons and night stars – followed by spectacular sunsets, large moons and night stars 
that seem extra bright above the tree tops.that seem extra bright above the tree tops.

WinterWinter
Hormones flood through the tree cells to prevent Hormones flood through the tree cells to prevent 
winter dehydration as they are also infused with winter dehydration as they are also infused with 
compounds that help prevent their freezing. Frost compounds that help prevent their freezing. Frost 
highlights the intricate pattern of bare branches highlights the intricate pattern of bare branches 
or swathes of evergreen needles. Night owls or swathes of evergreen needles. Night owls 
continue to swoop on unwary prey but now continue to swoop on unwary prey but now 
many creatures – hedgehogs, dormice, bears and many creatures – hedgehogs, dormice, bears and 
bats – are hibernating. Foraging voles, shrews, bats – are hibernating. Foraging voles, shrews, 
mice, hares, foxes, badgers and deer, however, still mice, hares, foxes, badgers and deer, however, still 
leave their tracks on fresh snow. This is the perfect leave their tracks on fresh snow. This is the perfect 

A Christmas tree is a common symbol of midwinter in the Northern Hemisphere.A Christmas tree is a common symbol of midwinter in the Northern Hemisphere.
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of of sakurasakura (cherry) trees in Kyoto’s imperial court. Poems honoured the delicate  (cherry) trees in Kyoto’s imperial court. Poems honoured the delicate sakurasakura (cherry) trees in Kyoto’s imperial court. Poems honoured the delicate sakurasakura
flowers, which were seen as a metaphor for ephemeral life, luminous and flowers, which were seen as a metaphor for ephemeral life, luminous and 
inspiring yet over all too quickly. Today in Japan there are still picnics and inspiring yet over all too quickly. Today in Japan there are still picnics and 
feasts, sake drinking and night festivities lit by colourful paper lanterns to feasts, sake drinking and night festivities lit by colourful paper lanterns to 
celebrate the celebrate the sakurasakura season. season.sakurasakura season.sakurasakura

SummerSummer
Forests cover one third of the earth’s surface in tropical, temperate and boreal Forests cover one third of the earth’s surface in tropical, temperate and boreal 
zones – experiencing dry, wet, humid, freezing cold and fiercely hot climates. zones – experiencing dry, wet, humid, freezing cold and fiercely hot climates. 
Seasonal changes depend on whether the trees are evergreen or deciduous, Seasonal changes depend on whether the trees are evergreen or deciduous, 
and also on geography. For example, in South Asia’s monsoon areas, summer and also on geography. For example, in South Asia’s monsoon areas, summer 
runs from the warmest days of early June and finishes in late September. runs from the warmest days of early June and finishes in late September. 
Generally, midsummer is celebrated at the summer solstice when the days Generally, midsummer is celebrated at the summer solstice when the days 
reach their longest. At this time trees are in full leaf and at the peak of their reach their longest. At this time trees are in full leaf and at the peak of their 
rich splendour. Most of the buds (containing next year’s leaves) are set by rich splendour. Most of the buds (containing next year’s leaves) are set by 
midsummer. Growth then slows and the enzymes that power photosynthesis midsummer. Growth then slows and the enzymes that power photosynthesis 
cease to function during the hottest hours. The canopy casts more shade over cease to function during the hottest hours. The canopy casts more shade over 
the woodland floor but, in sunnier glades in some countries, butterflies still the woodland floor but, in sunnier glades in some countries, butterflies still 

Sunlight shines into a forest in summer.Sunlight shines into a forest in summer.
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Philosophy
978-1-62795-046-6

Teachings of the 
Buddha 
The Wisdom of the 
Dharma, from the Pali 
Canon to the Sutras
Desmond Biddulph 
and Darcy Flynn
Hardcover
$16.95 US / $21.95 CAN
4.92 x 7.28  / 176 pp
Religion / Buddhism
978-1-62795-047-3

The Slave
Anand Dilvar
Paperback w/ jacket
$16.95 US / $22.95 CAN
5 x 7 / 128 pp
Self-help / Personal 
growth
978-1-62795-104-3

Jesus Christ
The Jesus of History, 
The Christ of Faith
J.R. Porter
Paperback w/ flaps
$19.95 US / $24.95 CAN
7 x 9.25 / 288 pp
Reference / Religion / 
Biblical Biography
978-1-62795-129-6

Speakeasy
Secret Bars Around the 
World
Maurizio Maestrelli
Hardcover
$24.95 US / $29.95 CAN
6.8 x 10 /208 pp
Travel / Food, Lodging 
& Transportation / 
General
978-1-62795-131-9

I Ching: The Chinese 
Book of Changes 
Marlies Holitzka and 
Klaus Holitzka
Paperback + 64 
oracle cards + fabric 
carrying pouch
$19.95 US / $24.95 CAN 
5.75 x 8.74 / 160 pp
New Age / Occult 
978-1-62795-033-6

Pendulum: The Magic 
Pendulum 
Susanne Peymann
Paperback + high 
quality brass pendulum 
+ fabric carrying pouch
$19.95 US / $24.95 CAN
5.75 x 8.74 / 160 pp
New Age / Occult
978-1-62795-020-6

Runes: The Alphabet 
of the Gods 
Guy Ogilvy
Paperback + 24 solid 
birchwood runes + 
fabric carrying pouch
$19.95 US / $24.95 CAN
5.75 x 8.74 / 160 pp
New Age / Occult
978-1-62795-019-0
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L O N D O N  S T E R E O S C O P I C  C O M P A N Y

The Poor Man’s Picture Gallery
Stereoscopy versus Paintings in the 
Victorian Era
Denis Pellerin and Brian May
Hardcover slipcased with 3-D viewer
$75.00 US
9.5 x 12.80 x 1.5 /  208 pp
Art & Photography
978-0-9574246-1-6

A Village Lost and Found
An annotated tour of the 1850s 
series of stereo photographs 
“Scenes in Our Village” by T. R. 
Williams
Brian May and Elena Vidal
Hardcover slipcased with 3-D 
viewer
$75.00 US
9.5 x 12.8 x 1.5 /  240 pp
Art & Photography
978-07112-3039-2

Crinoline
Fashion’s Most Magnificent 
Disaster
Denis Pellerin and Brian May
Hardcover slipcased with 3-D viewer  
$75.00 US
 9.57 x 12.75 x 1.5 /  224 pp
Fashion
978-0-95742-462-3  

George Washington Wilson
The story of Scotland’s leading 
Victorian stereo photographer
Professor Roger Taylor
Hardcover including 3-D viewer
$50.00 US
9.4 x 12.7 /  206 pp
Photography / Individual 
Photographers / Artists’ Books
978-0-9574246-9-2

21

The Knights Templar
Alan Butler
Paperback w/ flaps
$16.95 US / $18.95 CAN
7 x 9.25 / 192 pp
History 
978-1-62795-010-7 

Freemasonry
Giles Morgan
Paperback w/ flaps
$16.95 US / $18.95 CAN
7 x 9.25 / 192 pp
History
978-1-62795-038-1

The Cathars
Sean Martin
Paperback w/ flaps
$16.95 US / $18.95 CAN
7 x 9.25 / 192 pp
History 
978-1-62795-008-4

Dead Sea Scrolls
John DeSalvo
Paperback w/ flaps
$16.95 US / $18.95 CAN
7 x 9.25 / 192 pp
History 
978-1-62795-006-0

The Crusades 
Michael Paine
Paperback w/ flaps
$16.95 US / $18.95 CAN
7 x 9.25 / 192 pp
History 
978-1-62795-091-6

Mary Magdalene
Karen Ralls
Paperback w/ flaps
$16.95 US / $18.95 CAN
7 x 9.25 / 192 pp
History
978-1-62795-003-9
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C H I L D R E N ’ S  T I T L E S

Championship Yo-Yo 
Tricks
Dave Oliver
Box w/ book & yo-yo
$14.95 US 
8 x 6 x 2.5 /  64 pp
Games, Hobbies / 8+
978-1-62795-023-7

Kings & Queens
of England and 
Scotland
Pamela Egan
Paperback with pull-
out poster
$9.95 US / $12.95 CAN 
9.5 x 10.25 / 32 pp 
Nonfiction / Biography 
/ Royalty
978-1-78121-322-3

Box Stable with 3 horses 
and 3 mini books
$29.95 US 
8 x 6.5 x 5.5 / 28 pp
Pre Kindergarten
Age: 3+
978-1-62795-060-2

Kathryn Christensen

The perfect gift for any 
young horse lover!

Sunny Trails Farms

Spotlight Guides 
Specification
Paperback
$7.99 US / $9.99 CAN 
5.5 x 7.25 /  48 pp

S P O T L I G H T  G U I D E S

978-1-78121-225-7 978-1-78121-227-1 978-1-78121-228-8 

978-1-78121-261-5

978-1-78121-319-3

978-1-78121-226-4 978-1-78121-260-8

Playing the Harmonica 
Dave Oliver
Box w/ book & harmonica
$14.95 US
8 x 6 x 2.5 /  64 pp
Music Instruction
978-1-62795-024-4

Knit A Critter
Make cute and cuddly knitted 
critters! 
Box with paperback book, knitting 
needles, yarn, felt, thread, sewing 
needles, and a “Cute Critters Live 
Here!” door hanger
$14.95 US
Box: 9 x 11.5 x 1.5 
Book: 5.5 x 7.25 / 32 pp
Age: 7+
Crafts, Games 
978-1-62795-041-1

Owl Art
Have a hoot making cute owls! 
Box with paperback book, felt, 
fuzzy stick, googly eyes, paints, 
paintbrush and  “Hoot Before You 
Come In!” door hanger
$14.95 US
Box: 9 x 11.5 x 1.5 
Book: 5.5 x 7.25 / 32 pp
Age: 7+
Crafts, Games 
978-1-62795-042-8
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G I F T  I D E A S

Rod Wall
Pad bound w/ 100 

origami sheets 
$14.95 US

7.5 x 9.75 / 248 pp 
Crafts

978-1-62795-101-2

David Hoffman
Paperback with Flaps

$9.95 US / $12.95 CAN
4.5 x 6.5 / 208 pp

Trivia
978-1-62795-062-6

David Hoffman
Paperback with Flaps
$9.95 US / $12.95 CAN
4.5 x 6.5 / 208 pp
Trivia
978-1-62795-103-6

Tony Allan
Hardcover

$12.95 US / $15.95 CAN
5.5 x 70.5 / 96 pp
History / Cultural 

Reference
978-162795-034-3

Dr. Benjamin Bart
Hardcover

$9.95 US / $10.95 CAN
4.5 x 6 / 160 pp

Humor
978-1-62795-005-3

$9.95 US / $11.95 CAN
3.75 x 4.75 x 2 / 48 pp

Games kit / 8+

978-1-62795-030-5

978-1-62795-039-8

978-1-62795-132-6

978-1-62795-133-3

978-1-62795-029-9

Hack 
proof!

978-1-62795-028-2

23

Titania Hardie
Paperback w/crystal ball
$19.95 US / $24.95 CAN
5.9 x 5.9 x 3.5 / 64 pp
New Age
978-1-62795-000-8

M I N I  M A E S T R O S
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Algebra to Calculus (Inside Mathematics)
Art of the Samurai, The 
Astronomy
Balloon Animals
Biology (Ponderables)
Brain, The (Ponderables)
Cathars, The 
Chakra Crystals
Championship Yo-Yo
Classic Haiku
Crime Lab
Crinoline
Crusades, The
Cup of Destiny, The 
Dead Sea Scrolls 
Diableries
Earth Sciences
Elements, The (Ponderables)
Engineering (Ponderables)
Freemasonry
Geometry (Inside Mathematics)
Geometry & Art
George Washington Wilson 
History of Farting, The 
I Ching (Library of Oracles) 
Illustrated Guide to the Bible, The
Jesus Christ
Kings & Queens of England and Scotland 
Knights Templar, The 
Knit a Critter
Lost Bible, The
Magic Tricks

13
17

3, 6-7
23

3
3

21
14-15

22
20
23
21
21
16
21

8-9
3, 4-5

3
2

21
12-13

20
21
23
20
20
20
22
21
22
20
23

Mary Magdalene
Mathematics (Ponderables)
Micro Fliers
Numbers (Inside Mathematics)
Owl Art
Paper Fliers
Pendelum  (Library of Oracles)
Philosophy (Ponderables) 
Philosophy: Theories and Great Thinkers  
Physics (Ponderables)
Playing the Harmonica
Poor Man’s Picture Gallery, The
Practical Jokes
Psychology (Ponderables) 
Queen in 3-D Slipcased Edition 
Queen in 3-D 
Runes (Library of Oracles)
Secret Language of Trees, The
Secret Spy
Slave, The
Speakeasy
Spotlight Guides 
Sunny Trails Farms
Tao Te Ching
Tatiana’s Crystal Ball
Teaching of the Buddha 
Typewriter
Village Lost and Found, A
What Makes You Happy? 
Who Knew?
Who Knew? Disneyland 

21
3

23
13
22
23
20

3
20

3
22
21 
23

3
10

10-11
20
19
23
20
20
22
22
17
23
20
23
21
18
23
23

PageTITLE INDEX

BOOKS NOT IN CATALOG BUT IN STOCK
Pillars of Consciousness: Buddha, Zen, Tao, Tantra
 ISBN: 9781627950091 • $24.95
Tarot Kit: The Secrets of the Symbols
 ISBN: 9781627950213 • $19.95
Numerology Kit: The Secret Language of Numbers
 ISBN: 9781627950220 • $19.95
Why Everything You Know Is Wrong
 ISBN: 9781627950367 • $7.99
Paint Your Own Dinosaur
 ISBN: 9781627950404 • $14.95

1001 Dreams: An Illustrated Guide to Dreams & their   
 Meanings ISBN: 9781627950442 • $11.95
1001 Meditations: How to Discover Peace of Mind
 ISBN: 9781627950459 • $11.95
Secrets of IQ Training: 101 Ways to Sharpen Your Mind
 ISBN: 9781627950497 • $7.95
Secrets of Lateral Thinking: 101 Ideas for Thinking 
 Creatively ISBN: 9781627950503 • $7.95
William Shakespeare 1564-1616
 ISBN: 9781627950787 • $24.95
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BOOK TRAVELERS WEST (WA, OR, AK, HI, 
CA, NV, AZ, NM, CO, UT, WY, MT, ID)

Kurtis Lowe (WA, OR, ID, MT, AK)
3614A California Av SW #228
Seattle WA 98116
Tel: 206-932-7865
Fax: 800-440-0818
kurtis@booktravelerswest.com

John Majeska (Southern CA & Las Vegas NV)
PO Box 3328
110 Pine Ridge Rd
Crestline CA 92325
Tel: 310-710-1306
Fax: 800-440-0818
john@booktravelerswest.com

Phoebe Gaston (CO, WY, UT, NM, AZ, HI)
303 S Broadway Ste 200-335
Denver CO 80209
Tel: 513-886-1130
Fax: 800-440-0818
phoebe@booktravelerswest.com

Kevin Peters (Northern CA & Reno NV)
1026 Florin Rd #164
Sacramento CA 95831
Tel: 916-837-3604
Fax: 800-440-0818
kevin@booktravelerswest.com

SOUTHEASTERN BOOK TRAVELERS LLC 
(MS, AL, GA, FL, SC, NC, TN, VA, WV)

Chip Mercer (AL, MS, TN)
104 Owens Parkway, Suite J
Birmingham AL 35244
Tel: 205-682-8570
Fax: 770-804-2013
chipmercer@bellsouth.net

Stewart Koontz (NC, SC, VA, WV)
206 Bainbridge Rd
Florence AL 35634
Tel: 256-483-7969
Fax: 770-804-2013
cskoontz@southeasternbooktravelers.com

PARSON WEEMS PUBLISHERS SERVICES 
(ME, VT, NH, MA, RI, CT, NY, NJ, PA, MD, DE, 
DC, WV)

Christopher R. Kerr (New England,
Select Accounts Northern NJ)
866 Adams St. #2
Dorchester MA 02124-5206
Tel: 914-329-4961
Fax: 866-861-0337
chriskerr@parsonweems.com

Linda Cannon (Eastern PA, NJ, MD, DC,
Western NY, DE, WV)
3811 Canterbury Rd #707
Baltimore MD 21218
Tel: 724-513-9426
Fax: 866-583-2066
lindacannon@parsonweems.com

Eileen Bertelli (NY, Northern NJ)
48 Wawayanda Rd
Warwick NY 10990
Tel: 845-987-7233
Fax: 866-761-7112
eileenbertelli@parsonweems.com

Causten Stehle (Select Accounts)
310 N Front St Ste 4-10
Wilmington NC 28401
Tel: 914-948-4259
Fax: 866-861-0337
office@parsonweems.com

Jason Kincade (NY Metro, NY, PA, NJ)
19 Bushwick Av #3R
Brooklyn NY 11211
Tel: 347-244-2165
Fax: 866-861-0337
jasonkincade@parsonweems.com

Kevin Moran (Select Accounts)
Address: 2364 Cook Drive
Easton, PA 18045
Tel: 848-303-4164
kevinmoran@parsonweems.com

FUJII ASSOCIATES (OH, IN, MI, KY, IL, WI, 
MN, IA, MO, AR, LA, TX, OK, KS, NE, SD, ND)

Eric Heidemann—Head of Group (Eastern 
AR, Central & Southern IL, Chicago, Eastern 
IA, MO, Kansas City)
75 Sunny Hill Dr
Troy MO 63379
Tel: 636-528-2546
Fax: 636-600-5153
eric@fujiiassociates.com

Kathy Bogs—Office Mgr/Customer Care
75 Sunny Hill Drive
Troy MO 63379
Tel: 708-978-7826
Fax: 708-949-8846
kathybogs@fujiiassociates.com

Tom Bowen (OK, TX, Central/Western AR, 
LA)
4151 Cobblers Ln
Dallas TX  75287
Tel: 972-381-1828
Fax: 972-381-1829
tom@fujiiassociates.com

Beth Chang (Western IA, NE, Eastern SD, KS)
2745 Bradfield Dr
Lincoln NE 68502
Tel: 402-476-6199
Fax: 800-537-2618
beth@fujiiassociates.com

Mark Fleeman (Chicago & Central/North IL, 
IN, KY, LA, Central WI)
26 Karwick Glen Drive
Michigan City, IN 46360
Tel: 219-309-9004
Fax: 636-600-5153
mark@fujiiassociates.com

Andrew Holcomb (Chicago, IL, Eastern MI, 
OH, Select WI)
3319 Alton Court
Ann Arbor MI 48105
Tel: 734-913-4310
Fax: 972-381-1829
andy@fujiiassociates.com

Jen Allen (Eastern AR, Central & Southern IL, 
Chicago, Eastern IA, MO, Kansas City)
5338 Elizabeth Ave.
St. Louis MO 63110
Tel: 217-370-8851
Fax: 636-600-5153
Jen@fujiiassociates.com

Adrienne Franceschi
5315 N. Marlborough Drive
Whitefish Bay WI 53217
Tel: 978-761-2296
Fax: 972-381-1829
Adrienne@fujiiassociates.com

CANADA

CANADIAN MANDA GROUP
Sales Representation:
Canadian MANDA GROUP
664 Annette Street
Toronto ON M6S 2C8
Tel: 416-516-0917
Fax: 416-516-0911
info@mandagroup.com
www.mandagroup.com
 
Orders & Customer Service:
JAGUAR BOOK GROUP
8300 Lawson Road
Milton ON L9T OA4
Tel: 905-877-4483
Fax: 905-877-4410
orders@fraserdirect.ca
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H A R D CO V E R  A N D  S L I P C A S E D  E D I T I O N S
N O W  I N  S TO C K

Brian May’s rare, insider’s glimpse 
into the formation of Queen, 
is now updated to include 
images from the Oscar-winning 
Bohemian Rhapsody. May will do 
radio promotion during Queen’s 
upcoming Rhapsody tour. 

An award-winning year for Bohemian Rhapsody

A great year for Queen in 3-D


