


. How to UseThis Pamphlet
. The secretfo successfully eamning 2 merit badge isforyouto
 use both the pamphlet and the suggestions of your counselor.

Your counselor can be asimportantto youas a coachistoan
athlete. Use ali of the resources your counselor can make
available to you. This may be the best chance you will have
to learn about this particular subject. Make it count.

if you or your counselor feels that any information in this
pamphlet is incorrect, please let us know. Please state your
source of information.

Merit badge pamphists are reprinted annually and reguirements updated
regularly. Your suggestions for improvement are weicome.

Who Pays for This Pamphlet?

This merit badge pamphietis one in 3 series of more than 100 covering all kinds
of hobby and career subjects. itis made available for you to buy as a service of the national
and local councils, Boy Scouts of America. The costs of the development, writing, and
editing of the merit badge pamphists are paid for by the Boy Scouts of Americain

order to bring vou the best book st a reasonable price,

Send comments along with a brief statement about yourself to
Pilots and Program Development, 8272 '

Boy Scouts of America » 1325 West Walnut Hill Lane s Irving, TX 75038 “:

If you prefer, you may send your comments to meritbadge@Scouting.org.
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Note to the Counselor

Thank you for offering your talents as a merit badge counselor.
The merit badge program succeeds because of the dedication
and generosity of people like you.

A-glance down the list of merit badges a Scout may earn
reveals that exploration has long been central to Scotiting.
From ‘Archaeology to Oceanography to Space Exploration

and: Weather, opportunities abound for Scouts to go exploring
and-make discoveries to satisfy their natural curiosity. Now the
Exploration merit badge provides a framework for grounding
the adventures of Scouting in the real-world scientific work of
21st century exploration.
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The requirements for this merit badge are written to accom-
modate Scouts” various individual interests as well . as their
different age-appropriate abilities. A candidate for this merit
badge is to make a science-based expedition to-an area he has
not previously explored: The area might be remote, or it may be
someplace nearby; as the Scout chooses. The expedition might
be a troop activity, or the Scout may undertake a small-scale or
individual excursion:

Any troop expedition to-a remote location requires a tour
and activity plan, submitted for council review, for trips of 500
miles or more; tiips outside council borders; or expeditions that
involve aquatics (boating, scuba; etc.); climbing and rappelling,
or motorized vehicles {snowmobiles; all-terrain vehicles, etc.}.
No tour plan is necessary, however, for a Scout’s individual
expedition. For miore information about the requirements
for a tour plan, please see Tour and Activity Plan FAQs at
http://www.scouting. @rg/heaithandsafezy/t{}urpiamaq aspx.

Whether a Scout undertakes a remote expedition or
focuses his explorations locally, qualified supervision is a must.
Expeditions may be supervised directly by the merit badge
counselor or alternatively by a counselor-approved person.
Qualified expedition advisors may be drawn from the ranks
of school science teachers, museum educators; park rangers,
nature instructors; and others with scientific knowledge as well
as putdoor skills and expertise. Exploration merit badge coun-
selors may wish 1o consult the science departments of local
community colleges or universities, and get involved with the
local chapters of organizations that have exploration interests.
These scientists often can serve as mentors-and-consultants to
Scouts’ exploration: ventures.

Thank you again for your time. Now; let’s go exploring!

EXPLORATION
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Requirements

1. General Knowledge. Do the following:

a.

Define exploration and explain how it differs from
adventure travel, trekking or hiking, tour-group trips,
or recreational outdoor adventure trips.

- Explain how approaches to exploration may differ if it

occurs in the ocean;.in space, in a jungle; or'in a science
lab in a city,

2. -History of Exploration. Discuss with your counselor the
history of exploration. Select a field of study with a history
of exploration to illustrate the importance of exploration in
the development of that field (for example;-aerospace, oil
industry, paleontology, oceanography, etc.}.

3. Importance of Exploration. Explain to your counselor why
it is-important to explore. Discuss the following:

a.

C.

Why it is-important for exploration to have a
scientific basis

. “How explorers have aided in our understanding of

our world
What you think it takes to be an explorer

4. Real-Life Exploration. Do ONE of the following:

.

Learn about a living explorer. Create a'short report or
presentation (verbal, written, or multimedia slide presenta-
tion) onthis individual’s objectives and the achievements
of one of the explorer’s expeditions. Share what you have
learned with your counselor and unit.

Learn about an actual scientific exploration expedition.
Gather information about the mission objectives and the
expedition’s. most interesting or important discoveries.
Share what you have learned with your counselor and
unit. Tell how the information gained from this expedition
helped scientists answet important questions.



C.

a.

. Exploration in Lab and Field. Do ONE of the following,
and share what you learn with your counselor:

Learn about types of exploration that may take place in a
laboratory or scientific research facility (medicine, biology,
chemistry, physics, astronomy, etc.). Explain to your
counselor how laboratory research and exploration are
similar to field research and exploration.

With your parent’s permission and counselor’s approval,
visit either in person or via the internet an exploration
sponsoring organization {such as The Explorers Club,
National Geographic Society; Smithsonian Institution, Alpine
Club, World Wildlife Fund; or similar organization). Find
out what type(s) of exploration the organization supports.

With permission and approval, visit-either in'person or
via the internet a science lab, astronomical observatory,
medical research facility, or similar site. Learn what
exploration is done in this facility.

EXPLORATION
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6. Expedition Planning. Discuss with your counselor each of
the following steps for conducting a successful exploration
activity. Explain the need for each step.

a.
b.

Identify the objectives (establish goals).

Plan the mission: Create an expedition-agenda or
schedule. List potential documents or permits needed:

Budget and plan for adequate financial resources. Estimate
costs for travel, equipment, accommodations, meals;
permits.or licenses, and other expedition expenses.

. Determine equipment and supplies required for personal

and mission needs for the length of the expedition.

Determine communication and transporfation needs. Plan
how to keep in contact with your base or the outside
world, and determine how you will communicate with
each other on-site.

Establish safety and first aid procedures (including plan-
ning for medical evacuation). Identify the hazards that
explorers could encounter on the expedition; and establish
procedures to prevent or avoid those hazards:

. Determine team selection. Identify who is essential

for the expedition to be successful and what skills are
required by the expedition leader.

. Establish detailed recordkeeping (documentation) proce:

dures. Plan the interpretation and sharing of information
at the conclusion of the expedition.

7. Prepare for an Expedition. With your parent’s permission
and-counselor’s approval, prepare for an actual expedition to
an:-area-you have not previously explored; the place may be
nearby or far away. Do the following:

a:

Make your preparations under the supervision of a
trained expedition leader, expedition planner, or other
qualified adult experienced in exploration (such as a
school science teacher, museumn representative; or
qualified instructor).

.-Use the steps listed in requirement 6 to guide your

preparations. List the items of equipment and supplies
you will need. Discuss with your counselor why you
chose each item and how it will be of value on the
expedition. Determine who should go on the expedition.



¢. Conduct a pre-expedition check, covering the steps in
requirement 6, and share the results with your counselor.
With your counselor, walk through the Sweet Sixteen of
BSA Safety for your expedition. Ensure that all foreseeable
hazards for your expedition are adequately addressed.

8. Go on an Expedition. Complete the following:

a. With your parent’s permission and under the supervision
of your merit badge counselor or a counselor-approved
qualified person, use the planning steps you learned
in requirement 6 and the preparations you completed
in requirement 7 to personally undertake an actual
expedition to an area you have not previously explored.

b. Discuss with your counselor what is outdoor ethics and its
role in exploration and enjoying the outdoors responsibly.

EXPLORATION



c. After you return, compile a report on the results of your
expedition and how you accomplished your objective(s).
Include a statement of the objectives, note your findings
and observations, include photos, note any discoveries,
report any problems or adverse events, and have a
conclusion (whether you reached your objective or not).
The post-expedition report must be at least one page
and no more than three; one page can be photos, graphs,
or figures.

9. Career Opportunities. Identify three career opportunities in
exploration. Pick one and explain to your counselor how to
prepare for such a career. Discuss what education and train-
ing are required, and why this profession might interest you.

S SRR - At

Eagle Scout Alex Houston joined this 2014 expedition in Antarctica as part of the
National Eagle Scout Association’s World Explorer program.
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Since its commissioning

in 1964, Alvin has taken
scientists on more than
4,800 dives to explore the
deep sea.This submersible
vehicle can carry up to
three passengers at depths
up to 4,500 meters—nearly
2.8 miles.

EXPLORATION
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Eric Simonson, a certified Alpine and ski gmde, uses a ladder to cross crevasses as he
ascends Mount Everest.
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What Is Exploration?

Have vou ever wondered about your surroundings and wanted
to learn more about them? Have you thought about the natural
world and its interactions? Have you wanted to know why a
machine works or how an insect flies, or what triggers some
animals to hibernate? Mavbe vou are intrigued by the invisible
world around us: bacteria, viruses, molecules, wind currents,
tides, X-rays. Perhaps you have you taken a walk in the woods
just to see what is over the next ridge. I so, then you are inter-
ested in exploration. Exploration is what vou do when you want
to discover what is out there in—and bevond—the world.

A balloon flies past a new

. skyscraper, carrying a camera
to help evaluate the energy
efficiency of the building.

EXPLORATION 11



in scientific
research, the
three guiding
principles are
discovery,
description, and
explanation.
Exploration
{discovery}

lies at the heart

of research.
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Exploration: A Key to Discovery

Exploration has been defined as the act of searching, with #is
goal being the discovery of information or resources. Exploration
is the engine that drives innovation, whether in science, eco-
nomics, or business. We need exploration to spur medical
discoveries that help people live healthier lives, to seek ways of
being more energy efficient, to protect our planet’s resources, to
better understand Earth’s oceans and atmosphere, and to learn
about worlds other than our own. The reasons—and the oppor-
tunities—for exploration are virtually endless.

Explorer and Distinguished Eagle Scout Michae! Manyak
uncovers early human footprints in Tanzania.

Exploration is adventurous, but it is much more than an
adventure. Many adventures may be guite exhilarating but are
not exploration. Exploration is the actual search to discover
information. Taking a sailing trip in the Caribbean, hiking in the
mountains, or joining a guided tour of ancient ruins is exciting,
but it is not exploration. However, if vou took a sailing trip to
the Caribbean 1o study reef ecology or you hiked in the moun-
tains to survey wildlife, then that would be exploration.

Exploration has a scientific basis, and information is col-
lected and usually shared. The actual trip is secondary to the
purpose of discovering information and contributing to scientific
knowledge. This distinction is what sets exploration apart from
adventure travel, eco-tours, and similarly adventurous activities.



Explanng Om: World: Paleaamhrep“

k”&a many young people | meet feel that the great Age of Explc

passed That it was the centunes of sa:!mg ships se%tm uﬁ ;

"sm d&mesg that were hal imarks of such an age, and that
, eaéiy bﬁéi‘? mm;aiste Y d:sﬁavefed aﬁd axp lored. | hear pe:)

”meg and ex;}iarmg in Afrma over the past 25 ve

G

y'andEfStanﬁfthat the;ise of tech‘miégya?}d the abiiityi c:r vds

‘¥mmd there We need to inspire a generatsen of ms:dem '
mmb; ne technol ogy with gm}d , ~
ed explorationon
‘i the gmunkci and | am certain
_such a combination will make
this generation’s explorers truly
 participants in the greatest
Age of Expforattem the war{d
has ever seen!’
 —LeeR. Berger, Ph B,
professor and director,
_ Institute for Human
_ Evolution, University
_of the Witwatersrand,
Juhanaesbasg, South Africa;
Qistmgux@hed Eagle Scout
and Feﬂow,
‘ Tbe Expiarem Club

: Faieeanthro;mmgsst and
- arehasalag:st Lee Berger with
his discovery of early human
. Australopithecus sediba.
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Cultural anthropologist William Thomas studies the biological diversity of remote
areas and then teaches local people such as this resident of Papua New Guinea how
to conserve their lands.




History of Exploration

=750

£

heginning of recorded §

have gone explo

years ago, Chinese voyagers exp

Northern Hemisphere, describing several countries that were
then unkonown to them, including places in northemn India.




The Viking Ship Museum in Uslo, Norwsy, houses attractions including the Oseberg
Ship. The figurchead of the ship dates from around A D. 800, but archasologists
believe that the ship itself is older
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HISTORY OF EXPLORATION

‘The Explarer Gene

ger wsthm our brains knewn as dnpamme which is :mpurtam fﬁ}
Studxes have shcan th;s variation of the dapamme gena tn he st

this gene vanatmn whrd’; makes them more ukeiy tc expim'e ‘new
ideas, foods, and other new things. These ;}eepie tend to
change, and adventure,

Thts geneu{: varzataon has been strc;ng%y linked i’{} h

'expiara’rmﬁ. Bui‘ for some, i:hss gene may be an added ﬁvencea da
stzmuiua togo axpmrmg
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An oil painting

by 19th-century
artist John
Vanderlyn depicts
Christopher
Columbus landing
in the West Indies
in 1492.
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Small bands of people moved over large areas of the European
continent during the last ice age.

The Age of Discovery

In European history, a period of long-distance exploration began
in the 15th century with the first Portuguese discoveries of scat-
tered islands in the Atlantic Ocean, as well as the 1492 discovery
of the Americas by Christopher Columbus, funded by Spain.
This “Age of Discovery” (also known as the Age of Exploration)
continued into the 17th and 18th centuries, with European naval
expeditions crossing the Atlantic and later the Pacific Ocean.




, Europeans g{g}%%?%é areas {% the

. Asia, §:§a iiéi;:

tuding remote

cl
a South Poles,

The last voyage of English A statue of Antarctic

explorer Hemry Hudson inthe sxplorser Robert Faleon
sarly 1600 isimagined ina Scont (186819121
painting by John Collier. Christchurch, New Zealand
§§§§§¥§ Exploration

of “é&%ﬁ é&{%

;%s?% 5§§f§§!§ aﬁé are mﬁ}%}‘iﬁamg m ﬁ.‘éﬁsﬁ Zfifé century
efforts. As you will see in the next section of this
pamphlet, there is still much to explore.

Astronaut Buzz Aldrin walks on the surface of the i
moon in a2 photo taken by mission commander Neil

EXPLOBATION 18



peculiar form of two lobes that smanate from a central star, resembling the wings of 2
butterfly. This image was captured by the Hubble Space Telescope in 2009,




. happens everywhere on Earth and beyond, |
hit be limited by cost, technology, or the

i Many areas remain o be explored, whether
vou are interested in subatomic particles or invisible life such as
viruses, or you long to discover new planetary systems or fravel
beyond our solar system and out into the universe.

Space Exploration

Space explorers discover new celestial bodies—including stars,
planets, moons, asteroids, and comets—and observe the known
ones. New technologies for human spaceflight and robotic
probes are constantly expanding the possibilities for the physical
exploration of space.

Subterranean Exploration

Below ground, discoveries of new animals and microscopic
of

£ it
f light and oxygen. Physical exploration Is extending our

ze of large underground cave systems, some of them

ur observers as well as pr
ke important discoveries.
n 2013 that a rock sample |
Mars rover, contained

en, phosphorus, and
ancient Mars could have

coliected by Cu
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Polar Exploration

Polar exploration of both the Arctic region and Antarctica has a
long and exciting history and continues today. Environmental
science studies are being done in both polar regions. Permanent
international research stations in Antarctica study marine life,
environmental changes, the effects of ocean currents, and other
topics and sciences including weather, geology, and paleontol-
ogy {fossils}. Antarctica has nearly 400 lakes trapped under its
ice, and their unique ecosystems are being explored. Nearly
4,000 new bacterial species have been discovered in just one
subglacial (below-the-ice) lake.

Scientists use weather balloon soundings to measure the ozone
fayer at the South Pole.
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DIVERSITY OF EXPLORATION

Tropical Exploration

Up to two-thirds of all known plants and animals live in the lush
rain forests of the tropics. Tropical rain forests are the world’s
most diverse and interdependent ecosystems. (Interdependent
means the living things rely on each other for survival.) New
discoveries are constantly added to the millions of species

that are known to live in rain forests. The rain forest canopy
(treetops) is an area of tremendous biological activity. Increasing
deforestation, or destruction of forests, poses problems that
require significant research and exploration to understand the
effects of the destruction and to find practical solutions to
balance or prevent such loss.

Bioprospecting

Bioprospecting is the search for plant and animal species from
which commercially valuable and marketable new products
can be obtained. Bioprospecting also includes the search for
previously unknown compounds in organisms that have never
before been used to make medicinal drugs.

EXPLORATION 27
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Kamchatka Pemnsul

“Diversa (today part of BASF), the company | cofounded, mounted a
pedition to the Kamchatka Peninsula with

the Russian Government a
is a land of exiremes best
contains unique fauna.

ummagmab!e ahen destgns The wat ors steaming and ::an axc:eed
boiling temperatures in the superhea’c&d vents. Microbial popu%at;ens
there are referred to as hypeﬂhermapmies Iamﬁ these orgamsms} have
difficulty growing at [158
They grow best at temper
“We collected water and mud samples among t e;geysers with a
Russian soldier to protect us from unwanted bear visits. It was exhilarating
to work in this most beautiful and pristine environment ... and we made
breakthrough discoveries that led to products on the market today, likely
used in the paper of this book. We have had other expeditions to areas of
extreme conditions leading to other exmtmg discoveries. Thare is huge
potential in this'type of exp!oratmn
—Jay M $hort, Ph.D.
Molecular bmlognst and entrepreneur, Fellow, The Expiofers Club

Jay Short bioprospecting in the
steaming calderas {volcanic craters)
of the Kamchatka Peninsula, Russia
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Marine Exploration

Some ocean explorers search beneath the waves to locate and
identify historic shipwrecks. Other marine researchers seek
sustainable fishing and food sources, track the environmemal

effects of ocean gﬁégﬁﬁég. :;3&&* %‘E;s sés‘é:%s of ocean gg:?&%;ﬂ
on cl i?‘é;& sesk £




Marine Research
“Modern science is always on th 3
always done by people in the ocea  {ar d‘!akes and rivers, and
even research tanks) can be done by §§§§§§¥§§%§ robots or other equip-
ment. But there will always be that §§é§§$§ something’ that s;; mg
human can bring to the equation that can never be replaced.
b ¢ g{ﬁ%{:&% §*§§§¥§ kesp §§¥§§§§§§ new squinment snd betier wavs
ster without putting a person in harm's way. But just a
#E ne continue research and development that impr
how we can keep [humans] physically in the loop when we need to. Just
1= svemenisinonving iechninuss usine mived o
that g%%}%? §$§§§§§ {ore deener denthe without risk. or which keon
divers warmer fonger so they can spend more time underaster to
do more. Imagine yourself deep on a coral reef finding neverbefore-seen
species of fish in the Northwest Hawaiian Islands. Or way back in 2 cold,
dark cave finding remnants of previously unknown ancient civilizations!

_ "Our planet is full of new things nd an aces to explore; we
need smart scientists and engineers to do the research and 'dév’elop the
technology to get there. Why not be .

—Karin Lynn
%gzsfgg %ﬁ%‘iﬁgm §§§§ iii % §§§é§§§§£§ and §'§'§£§§B¥
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High Altitude Exploration

High-altitude explorers may identify and analyze mineral
resources in the mountains, weather patterns and their effects
on environment, or better methods for growing crops and
livestock in high-altitude climates. Working at great heights is
physically challenging. Researchers in this field study the
effects of thin air on the human body and brain to discover
how physical and mental performance is affected by low levels
of oxygen and reduced atmospheric pressure. The knowledge
gained from high-altitude research can medically benefit
“lowlanders” as well as members of the military.

Mountain Exploration
“Do you want to go somewhere unfamiliar, or accomplish a new challenge
in the mountains? To be successful, you must prepare well. Learn all you can
about where you want to go, “and the skills that will be rei;uir‘ed Talking to peo-
ple who have been there befi}re provides valuable information. Reading stories
about explorers is a great way to understand the challenges of the mountains
and how you must adapt to survive, when everything around you is changing.
“For over 40 years | have explored the world's great mountains, lead-
ing over 100 high-altitude expeﬁxtzens in 1899 | led the team that found
the remains of the famous British climber George Mallory high on Mount
Everest. Mallory and his partner Andrew Irvine had disapijeared June 8, 1924,
on their way to the summit. they really reach the top? We now have
some clues to explain the events of that fateful day, but‘ he final answer
awaits a future explorer. =
“The skills you develop close to home
are the same skills you will use to accomp lish
future adventures in faraway places. Practtce, ;
practice, pra{:txce*" ‘

Alpine and ski gutde, even Summiw Fai!ow, »
The Explnrers Club

Mountaineer and explorer Eric Simonson on the
summit of Mount Everest
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Geological Exploration

Early geological explorers were mostly interested in describing
geographic features and searching for riches. The emphasis
now, however, is on greater understanding of our world and
more efficient, sustainable use of natural resources. Oil and
mineral exploration continues to be of vital importance, and
more exploration is happening in developing countries. Learning
about plate tectonics (how Earth’s crust moves), searching for
groundwater, studying glaciers for environmental clues, and
searching for alternative energy sources all fit under the wide
umbrella of geological exploration.

Energy Explﬁrauon
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Anthropology and Exploration

Anthropology is the study of humans, both ancient and modern.
Anthropology connects to the social and biological sciences

and commonly is divided into broad categories of cultural
anthropology, biological or physical anthropology, archaeology,
and linguistics.

EXPLORATION 35
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Cultural anthropologists examine social patierns and how
people live fogether in particular places, and study differences
and similarities of race, class, gender, and nationality. This type
of research and exploration often involves living among the group
being studied and observing their practices in everyday life.

i}ﬁi?ﬁi‘sﬁ’g‘ have had the
eﬁi&zﬁggg and traveling in

incipal z;z%‘s;ﬁ%&gg a %’2‘%3%2 na ama, was 2 master naturalist
me the workings of the rain information new %gs{;é%&a .
sw over 300 trees and 260 poli seed dispersal agents, and
an activity affected each of th explorations have led to the
1 50 new species, as well as ervation plan for this reg

ditional knowledge”

 _William H.Thomas, Ph.D.

rovtlogiet Bill Phomies and a natie of Papua New Guines
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Biological (or physical) anthropologists are interested in how
humans adapt to various environments, how biological and cultural
processes shape human behavior, and what causes disease and
early death. They are interested in human biological origins, evolu-
tion, and variation. They study other primates (primatology), fossils
(palecanthropology), prehistoric people (bicarchaeology), and the
biology and genetics of living populations.

Archaeologists study past peoples and cultures through the
artifacts and architecture the people left behind. Pottery, stone
tools, animal bones, and remains of structures are evaluated to
learn about and understand the cultures of those ancient civili-
zations. Linguistic anthropologists study how language reflects
and influences social life. Language and communication affect a
wide variety of cultural behaviors and activities.

Paleolithic Archaeology
“Have wu ever smgaped to wcmder i amther pe;*son may have o

in the very same place you are right now? Humamw ha'
ﬁasi, and ti"xe s;tudy Gf this past is (:aiied archaaai‘ :

humar;s used tools made of stone to hur}t and f' sh. |
itemns, ar{ﬁmea logists fsz'st have to f;nd them, and Wi
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Exploration in Linguistics

“The ability to use and understand language is one of the few things
that makes humans different from every other creature on Earth.
Through linguistics {the study of languages), linguists aim to uncover
how the human mind works.

“Some languages, like English, French, and Japanese, have huge
amounts of recorded materials (including books, songs, and movies)
and many thousands of speakers, but many languages do not. In fact,
of the 7000 languages spoken across the world today, more than half
remain undocumented, meaning there are no books or recordings for
linguists to even begin to understand how these tanguages work. In
many cases, these undocumented languages are spoken in parts of
the world that are not commonly visited, or are poorly understood
by ouisiders.

“Linguists wishing to broaden our understanding of human lan-
guage must travel to these remote areas, often spending long periods
living with people whose cultures are very different from their own,
recording, describing, and even learning to speak the local language.
Today, our understanding of how the languages of the world work
depends heavily on linguists willing 1o be explorers, and willing to be
partners with people from diverse cultures all around the world”

‘ ~Andrew Harvey
Linguist; Fellow, The Explorers Club

Linguistic anthropologist and explorer Andrew Harvey (center, above left] travels to
remote areas around the world to record the languages of isolated peoples.
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Exploration Technology

New technologies give explorers state-of-the-art tools to study
existing data or to search for fresh information in new ways. For
instance, the latest imaging technology may be used remotely
and in the field at exploration sites. Laser surface scanning
allows sites to be rapidly mapped; and thermal scanning is
used to detect animal migration patterns in remote areas.

Lidar (the word combines “light” and “radar”) is similar
in operation to radar but uses reflected light from a laser with
radar to make high-resolution maps. Lidar is used in archaeol-
ogy to detect sites for exploration. It is also used for geography,
geology, seismology, forestry, atmospheric physics, airborne
laser swath mapping (ALSM), laser altimetry; and contour
mapping. Small lidar units using optical coherence tomography
(OCT) can map ancient human and primate teeth.

tion
iation exploration involves investigating
ary accident investigation isto
discover why it ha o prevent another similar tragedy:
Aircraft crash t alyze the thrse components of svery
accident: the human (pilot, mechanic, crew member); the machine
{the airplane and its ents): and the elements {weather).
of exploration contributes heavily to
making cemmerc}al s the safest form of travel.

“Aviation explora(xo‘n does not begin at the tip of a massive
rocket ship pointed into space. It actually starts with design and
building plastic or wooden models. The explorer can. discover i m

“his own backyard how to answer questions about hc:w to maka
something fly straight, turn correctly, reach its destinaﬁ
and return. :

“Besides aircraft design and function, many ﬂthar aspacts
of aviation also require exploration such as finding lighter, more
efficient fuels and i ing communications, Exploration in
aviation, like all 1 ,is limited only by one’s imagination!

: ~Harry Brooks, Esq.

 Aircraft aceident investigator;
nited States Marine Corps fighter pilot;
: Fellow, The Explorers Club

“One important area
aircraft accidents. Th
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Aviztion explorer Harry Brooks, fop, searches for cluss st abrplane and other
types of avistion crash sifes,
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Biologist Edward O Wilson atop & mangrove Tree in the Florids
Kevys, looking for ants in the nest of an osprey, cirea 18968
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Helicobacter pylori aform of
that causes stomach ulcers
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Marshall and Warren persisted in their explorations, and now
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NESA World Explorer Program

The Boy Scouts %?é%gsgigz EiE8 iscience techinoiogy, %g;&&&ggga
mathematics} initiative gives Scouts an opportunity for exposure to
refovant @%ﬁ%ﬁﬁ&%ﬁ%& experiences will help them doveiop s%%%s
dritical for the competitive world markst

Sending s Sé;{%gi 1o 2 remote location detes back fo the first §§€§§§§‘§
E. Byrd Antarctic expedition in 1928 NESA has now developed the World
Explorer program. Selected, highly guslified Eagle Scoutscangoon
expeditions to remots areas and coninbule 1o 3 specific scientific project
in an area of great interest 1o the individual. NESA program destinations
inciude the Amazon, Arctic, Galapagos, and i%:gsggs Africa, with expansion
1o other aress under development.

= In the Amazon, the NESA Eagle Swut Amazon biologist will work in a
restricted-access biodiverse sciénm’ station in the pristine jungle.
The NESA Eagle Scout Galapagw bmlugm will join existing scientific
conservation and research projects in this unique setting.

The NESA Eagle Scout arctic marine biologist will study rare marine
mammais in the Smithsonian §§$§%§§§g highly restricted Narwhal
Tusk Research program.

The NESA Eagle Scout palsoanthropoiogist will participate in evalua-
tion of 3 speciacular finding of new sarly human species atasilein g
nations! game preserve in South Africa.

The program continues io
grow and is Bkely fo include
mors sgusliy exciting
destingtions. Formors
information g0 o
www.nesa.org, emall
nesa@scouting.org, of
contact the NESA office

by cailing 725802000,
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Preparing for
an Expedition

Every exploration expedition begins with a carefully detailed
plan. Before vou go on any expedition, use the following steps
to plan and prepare.

Develop a Concept

The concept may arise from a longstanding interest or from
something that suddenly piques your curiosity. An initial
concept needs to be further defined for the explorer to have a
realistic view of the goal and whether it can be accomplished.
Keep in mind that a successful expedition does not necessarily
require that you meet your predetermined goal—you may
actually learn more from failure. However, you need a basis for
pursuing the exploration, and a concept is required for direction.
What is your objective? What are you hoping to learn?

Do Your Research

Do research about your objective to more fully understand what
you are trving o achieve and how o go about it. To determine
the best timing for an expedition, you must know about the
geography and climate of your destination. If you are going 1o
an unfamiliar area, find cut about cultural issues in the region
and get current information about local controversies or unrest.
Check on local laws or restrictions that might limit your access
to the area. Determine what resources you will have with you
and which you can obtain at the site.

Knowing about your intended destination will help you
determine potential partners, sponsors, and advocates for your
work who may be able to provide funding or give you on-the-
ground support. Gathering as much information as possible about
your proposed exploration is highly useful and strongly advised.

EXPLORATION

PREPARING FOR AN EXPEDITION
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Select Your Team

Unless your proposed exploration is to be an individual effort—and
you are certain you have every skill necessary to accomplish your
goal alone—you will need to put together a smoothly functioning
team. This is a key requirement and an important responsibility.

Consider what skills are necessary for your endeavor and
determine who can provide the expertise needed. The skills that
each individual brings to the team will help you determine how
many expedition members you must have. Limit the group size
by seeking out people with multiple skills. For example, one
team member might have cooking skills or medical knowledge
in addition o his or her primary expertise,

Team behavior and chemistry are important considerations.
If a brilliant scientist on your feam lacks the social skills to get
along with others, vou might reevaluate that person’s role to
avoid friction later on. Evervone at some time or another has
been on a team that was not functional. Poor behavior might be
only an annovance in vour normal environment, but it becomes
a critical issue and more difficull jo deal with in the field. A
team member usually cannot just leave an expedition without
creating consequences for the mission.

You must also realize that an expedition can be stressful,
and how someone reacts under stress may affect your activities.
Although it may be hard to guess their responses ahead of time,
vou should get to know your companions before setting out so you
have an idea of their personalities and can spot any warning signs.

Finally, make sure that everyone will be available at the
time proposed for the exploration.



PREPARING FOR AN EXPEDITION

Create the Exploration Agenda

Once you have your team selected and have
blocked out dates for the activity, then create an
agenda. The agenda serves as a guide during
preparation, provides a framework for the activities
on-site, and outlines what needs to be done after
you return. The agenda will help organize your
exploration, identify areas where obstacles may
arise, and assist in dealing with unexpected delays.

Be sure to allow enough time for each step
in your preparations. Assign tasks, as appropriate,
so that all the team members share in this work.
Before leaving, give a copy of your agenda to
your family or close friends so they can follow
your schedule and help if problems arise.

Secure Expedition Financing

Considering the financial requirements—how to pay for an expedi-
tion—is an essential part of preparation. Expeditions have become
stranded due to inadeguate funds. Every exploration activity
should have at least a rough budget within which to work, and
alternate sources of funding should be lined up in case your
primary source falls through or cannot meet your requirements.
Except for major exploration that involves expensive
equipment and many people, the cost of a field expedition will
generally range from a few hundred to a few thousand dollars,
depending on the location and the cost of travel. One strategy
to cover expenses is to seek organizations or private individuals
who may be interested in your work and will assist financially in
the form of a gift or grant. Supporters might also provide equip-
ment or services that can help you stay within your budget.

Gather Equipment and Supplies

The equipment required for your expedition will vary with the
location, climate, season, altitude, and number of personnel.
Discuss items with the expedition members so that all are in
agreement and know about specific gear. Scientific instruments,
photographic and video equipment, computers, and portable
electric supply need to be carefully chosen and calculated as to
weight and volume limitations—how much you can carry.
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To help you

take only what
you need on an
extended field
expedition,
consult the
Group Camping
Gear Checklist
in the Boy

Scout Handbook.

54 EXPLORATION

Consider extra batteries, bulbs, digital camera memory, cords, and
other essentials. Plan to “pack it out” to avoid leaving any non-
biodegradable supplies at the location. Above all, be practical.




Make a Communications Plan

A communications plan is important for even a simple local hike.
For exploration in a remote area, communication equipment is
essential. Terrain is the major factor to be considered. Common
personal communication equipment is designed for urban envi-
ronments and clear lines of sight but remote places have sparse
cellular coverage, and steep terrain can block overhead satellite
networks. Satellite phones have advantages but they require
triangulation with satellites, which might be obstructed in a
canyon or under a rain forest canopy. GPS units are useful but
require the same clearance for satellite connection.

No single device is perfect for all conditions, but a mobile
phone configured for the local mobile network is the most
common and versatile communications tool. Texting may
work when connections for calls will not. Mobile phones not
only provide communication but also act as a homing beacon,
potentially giving search-and-rescue teams a way to find you.
However, mobile phones are limited by terrain and atmospheric
conditions. New technologies combining both cell and satellite
capabilities are emerging.

Another aspect of communications you may need to consider
is dealing with the media. If media outlets will want to com-
municate with your team, make sure to select a spokesperson in
advance and determine how messages will be communicated.
This can prevent confusion and inaccurate reports, and it will
demonstrate your leadership ability.

EXPLORATION
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Establish Safety and First-Aid Procedures

Make safety a priority in preparing for an expedition. One early
decision you must make is whether you will have a trained
medic on the trip. If so, as the leader you should work with
this person to screen participants for medical conditions that
could cause trouble later on. These may include asthma,
severe allergies particularly to foods or insect stings, recent
surgery, and use of medications—especially aspirin, blood
thinners, treatments for a heart condition or diabetes, and
drugs for anxiety or mental disorders. Require all potential
members of the expedition to be open about their medical
needs. Remember that if someone is injured or becomes ill

on the road, they may need to be evacuated and the trip might
be cut short or delayed.

For relatively short trips to an area where medical
assistance is easily available, carrying a personal medical kit
will likely be sufficient. {See the checklist of recommended
medical supplies in this section.)

Regardless of whether a health care professional is going
on the trip, all expedition members with conditions requiring
physician oversight must provide written medical clearance
from their doctor. This clearance should also confirm that
the participant has had all appropriate vaccinations. If your
activity will be strenuous or stressful, a waiver of liability for
each participant is advisable.

Few people have medical evacuation coverage included
in their health insurance, so it is vital that each expedition
member obtains an insurance policy for medical evacuation.
This insurance is relatively inexpensive and, without it, the
cost of medical evacuation would be enormous. Such a
policy usually provides for trained personnel to coordinate
the patient’s medical needs as well as evacuation once they
are stable.

Do not forget dental care. Travelers to a remote area
should have a dental checkup within six months of
departure. A tooth abscess is excruciatingly painful and
can almost always be avoided with a recent dental visit.
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Medical Supplies

Medical supplies for an expedition must be practical, weigh as
little as possible, and take up minimal space. To help your team
choose wisely, use a checklist of recommended group supplies.




PREPARING FOR AN EXPEDITION
Medications
Medication ] Supply Unit l Dosage ! Total
Aspirin {acetylsalicylic acid) 500 mg, 2
100 per bottle
Antibiotic ointment (bacitracin} 1-ounce tube 2
Allergy medicine 25 mg 1 every 60 tablets
(diphenhydramine) 6 hours
Broad spectrum antibiotic Variable Variable 60 tablets
{for respiratory or urinary tract
infection, bacterial diarrhea, etc.)
Ibuprofen 800 mg, 3
100 per bottle
Anti-diarrheal (loperamide 2mg, 1-2 tablets 10 bottles
hydrochloride) 24 tablets
Clove oil {for dental pain} 60 mi
Acetaminophen {e.g., Tylenol) 100 per bottle 3 bottles
Supplies
Supplies % Unit Total
Elastic bandages 2-inch and 4-inch 5 of each
Adhesive tape, cloth 2 inches x 10 yards 4 rolis
Sterile cotion balls
Eye patch
Gauze pads 2 x 2 inch and 1 box
4 x 4 inch
Triangular bandage for wrap-
ping injuries and making an
arm sling
Adhesive bandages, Assorted sizes
cloth preferred
Sterile gauze pads 4 x 4 inch 1 box
(2 to 5 per packet)
Rolled waterproof 2 inches x 10 yards 1 roll
adhesive tape
Liquid soap 1 bottle

EXPLORATION
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Sterile cotton-tipped swabs, or 1 box
applicators (2 per package)

Scissors 1
Tweezers 1
Sterile hypoallergenic or latex Size 7.5 1 box

surgical gloves

Non-sterile latex gloves Large 1 box

Water purification tablets or
iodine crystals 3

Resealable plastic bags Large and small 1 box of each
Moleskin padding 4% x 3%inch 1 box or 5 rolls
Safety pins 1 package
Throat lozenges 100

Lip balm for sunscreen 10

Personal first-aid kit

Individuals should pack a small medical kit with their
personal supplies. Expedition members are responsible for bring-
ing their own personal medicines with enough extra supply to
cover travel delays. They should not be dependent on the team
medical kit or any health care professionals in the group to meet
their specific needs.
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Any expedition member with a
medical condition should carry a medical
history including any medications used,
even if the condition is under control.
This allows for quick reference in case
of an emergency. Medical histories can be
stored on a computer memory stick. This
confidential personal information is not to
be shared except with appropriate medical
authorities in an emergency. Make sure to
get simple written permission from the
traveler, in advance, so this information
can be shared in an emergency.

PREPARING FOR AN EXPEDITION
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The Sweet Sixteen of BSA Safety

The “Sweet Sixteen” of BS: safety pmsed&re& for physmai actmty—-«}ﬁ pmms -

that embody gaod judgment and common sense—are applicable to all activities.

1. Qualified Supervision. Every BSA activity should be supervised by a consci-
entious adult who understands and knowingly accepts responsibility for the
well-being and safety of the chﬂdren and yeuth in his or her care. The supervi-
sor should be sufficiently trained, expenenead and skilled in. the activity to be
confident of his/her ability to lead and m teach the necessary skills and to
respond effectweiy in the event of an emergency. Field knawiedge of all
applicable BSA standards and a com tment to implement and follow BSA
policies and procedures are essential parts of the supervisor’s quahﬁcatmns

2. Physical Fitness. For ycuth participants in any potentially strenuous activity,

- the supervisor should receive a complete health history from a health-care

_ professional, parent, or guardian. Adult participants and youth involved in

~ higher-risk activity (e.g., scuba) may require professional evaluation in aédmen;
~ to the health history. The supervisor should adjust all supervision, discipline,

e ané pretecnon o annc; te potential risks assemated with individual health

- thatitis aiways best to
~ all times as to your cir
~ strenuous activity. o
4. iSafe Area or Course. z}art of the sapemsar ’s responsibility is to km} -
- the area or course for the ctzvﬁy and to determ}ﬁ‘ that it is well-suited ami :
~ free of hazards. ’
5. Equipment Selection an Mamtenance Most actmty requires some spec;ai-‘
ized equipment. The equipment should be selected to suit the participant and -

the activity and to inchude appropriate safety and program features. The super-
- visor should also check equipment to determine that it is in'good condition for
the activity and is properly maintained while in use.

6. Personal Safety Equipment. The superwsor must ensure that every partici-
pant has and uses the appropriate personal safety equipment. For example,
activity afloat requires a life jacket properly worn by each participant; bikers,
horseback riders, and whitewater kayakers need helmets for certain activities;
skaters ‘may need protective gea;, and ail need to be dressed for wannth and
utility depending on the circumstances.

7. Safety Procedures and Policies. For most activities, there are common-sense

- procedures and standards that can greatly reduce the risk. These should
~be known and ap;sremated by all participants, and the supervisor must
~ensure compliance,

ave at least one other persaﬂ with you and aware at
tances and what yeu are dﬁ;ng inany eutéaer or
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Obtain Necessary Documents
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Understand the Legal Considerations

84  sxmonaTon



to s&gn Legai a:»pects should be dzsmsseé wi i‘% an &Eﬁe}me@y or Besides captur-
legal advisors for the specific circumstances, if necessary. ing your personal
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E’%{%ﬁﬁgﬁﬁ, A list should be kept of %ﬁ%&%ﬁé?ﬁ%’%ﬁ s;s%é from the
team medical kit with a log of any individual who was givea
medication, along with the symptom, date, and time. Also be

erse events
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Follow Outdoor Ethics Guidelines

Much like hikers, cyclists, and kayakers, explorers understand
the importance of being responsible stewards of the outdoors.
Estpksrem may be on lam:l, in a rave, below or above water, or in

The Principles of Leave NoTrace™

1

Pian shead and prepare.

Travel and camp on durable surfaces. Follow and use
established trails and campsites.

D;spose of wasle propeﬁv P.ack it in, pad\ it out. Pack

%zi:? an

Be nsuiemise of other visitors. Respect their privacy and
property, and allow them to enjoy the outdoors peacefully.




Tread Lightly! Principles**

Travel responsibly. Stay on designated roads, trails, and
areas. Cross streams and launch your watercraft only in
designated areas.

Respect the rights of others. This includes private property
owners, all recreational trail users, campers, and others.

Educate yourself. Plan for your trip by obtaining maps,
regulations, and other information from public agencies. Know
how to operate your equipment safely.

Avoid sensitive areas. Many of these areas, such as historical,
archaeological, and paleontological sites, are also protected
by law.

Do your part. Be a model user of the outdoors; leave the area
better than you found it.

PREPARING FOR AN EXPEDITION

For more informa-
tion about outdoor
ethics, Leave

No Trace, and
Tread Lightly!,
see the Boy
Scout Handbook
and Fieldbook.

**Tread Lightly! is a powerful campaign to promote responsible recreation through steward-
ship, communication, and education. This copyrighted information has been reprinted with

permission from Tread Lightly!: www.treadlightly.org.
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Prepare a Report

After you return, you will share the data and findings of your
exploration. It is useful to compile a report about your expedi-
tion including objective, preparation activities, findings, and
conclusions about your findings.

A conclusion could be very simple. You should note
whether the expedition was a success and whether it accom-
plished its goals. For formal scientific expeditions, leaders may
need to summarize findings in formal reports, and individual
scientists will document their findings and their interpretation
or ideas about what they found, what the discovery means, and
its importance.

Hold an After-Action Review

After you return, you will want to conduct a review of your
expedition, paying special attention to how well-equipped you
were, what actions were successful, and how efficiently your
team performed. It is also important to reflect on what did not
work well or what could be improved. This review can be
recorded if desired, but the important thing is to evaluate the
positives and negatives of your expedition. This honest reflec-
tion will be of great value the next time you plan an expedition.
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Going on an Expedition

In working to earn the Exploration merit badge, you will prepare
for an expedition {requirement 7) and then go on the expedition
{requirement 8}. You are to make an expedition to an area you
have not previously explored.

Whether vou choose a remote area or someplace nearby,
plan and prepare carefully and thoroughly, using the steps and
the skills vou have learned in completing requirements 6 and 7.
Your expedition must be supervised by vour merit badge coun-
selor or by a counselor-approved person. Qualified expedition
advisors might be recruited from the ranks of school science
teachers, museum educalors, park rangers, nature insiruciors,
and others with scientific knowledge as well as outdoor skills
angd expertise.

EXPLORATION

OING ON AN EXPEDITION



Exploration Organizations

Several organizations make exploration a key part of their func-
tion and membership. Studving their websites and perhaps
contacting the organization may give you insights for vour expe-
dition and also connect you with people who can serve as
resources for information.

A good way to begin your efforts in exploration is o
volunteer with one of these organizations or o gef 1o know
scientists within your community. Become acquainted with
museums, local high school science teachers, the science
departments of community colleges or universities, and the
local chapters of organizations that have exploration interests.
These scientists often can serve as mentors and consultants to
an exploration project.

Some of the best known exploration-related organizations are

® National Geographic Society

® The Explorers Club

® Alpine Club

® Smithsonian Institution

® World Wildlife Fund

# National Science Foundation

* National Aeronautics and Space Administration {NASA}

* National Oceanic and Atmospheric Administration {(NOAA)
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Glossary

aerospace. Space inciuding Earth's
atmosphere and the space beyond.
alpine. Mouniainous or high; relating o
or resembling lofty mountains,

anthropology. The study of human
beings, past and present.
archasology. The study of the human
past using material remains such as
structures, artifacts, and monumenis.

biochemistry, Chemistry that deals with
the chemical compounds and processes
occurting in living things.

bipdiversity. The biclogical diversity {va-
riety} in an environment as indicated by
the numbers of different species of plants
and animals that Hve in that ecosystemn.

bioprospecting. The search for plant
and animal species from which medicinal
drugs and other commercially valuable
products can be obtained.

canopy. The uppermost spreading branch
laver of a forest; the treetops.

concept. A general idea or understanding
of something; or a plan or intention.
cultural anthropology The study of
nan culture, especially social structure,
language, law, politics, religion, ant, and
technology.

deforestation. The clearing or destruction
of forests.

dopamine. A chemical that is responsible
for transmitting signals between the nerve
cells of the brain.
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ecosystem. A community of living
organisms {plants, animals, and microbes}
interacting with the nonliving parts of
their environment (things like air, water,
and soil).

extremophile. An organism that lives
under extreme environmental conditions
(as in a hot spring or an ice cap).

fauna. Animal life.
findings. The results of an investigation.

gene. A unit of heredity that is passed
from parent to offspring.

genome. The complete set of genes or
genetic material of an organism.

hyperthermophile. An organism that
lives in extremely hot environments.

interdependent. Mutually dependent;
depending on each other.

interdisciplinary. Involving two or more
scientific or artistic disciplines (fields
of study).

interpretation. Explanation, analysis,
clarification, or understanding.

latitude. Distance north or south from
Earth’s equator measured through
90 degrees.

linguistics. The study of human speech
and language.

logistics. The handling of the details of
an operation.

macromolecule. A very large molecule
{as of a protein).

mammalian. Of a class of warm-blooded
backboned animals that have hair, nourish
their young with milk produced by
mammary glands, and include humans.
microbe, An organism of microscopic
size; microorganism.

migration. Moving from one place to
another; roaming (often at set times) from
one region or climate to another for feed-
ing or breeding.

molecular biology. The branch of biology
that deals with the structure and func-
tions of the proteins and other molecules
essential to life.

molecule. The smallest particle of a
substance that retains all the properties of
the substance and is composed of one or
more atorns.

neuroscientist. One who studies the
function of the nervous system.

oceanography. The science dealing with
Earth’s oceans, marine biology, marine
resources, and the physics and chemistry
of seawater.

paleoanthropology. The study of
extinct and prehistoric human ancestors,
mainly through examining their fossils
and artifacts.

Paleolithic. A prehistoric period when
human ancestors first made and used
primitive stone tools.

paleontology. The study of the fossil
remains of animals and plants.

physical anthropology. The study of
human evolution and physical variation.

plate tectonics. The theory that Earth’s
outer shell or crust is divided into several
plates that glide over the mantle, the rocky
inner layer above the central core.

species. A group of animals, plants, or
other living things that all share common
characteristics; are of a distinct kind or
sort and are classified alike; and usually
interbreed only among themselves.

speleology. The study or exploration
of caves.

subatomic. Smaller than an atom.

subglacial. Beneath a glacier (a large
body of ice).

subterranean. Underground.

terrain. The physical features of an area
of land.

EXPLORATION 75



EXPLORATION RESOURCES

Exploration Resources

Scouting Literature

Boy Scout Handbook; Fieldbook;
Archaeology, Astronomy, Aviation, Bird
Study, Chemistry, Environmental Science,
First Aid, Fish and Wildlife Management,
Forestry, Geology, Insect Study, Inventing,
Mamimal Study, Medicine, Mining in
Soctety, Nature, Nuclear Science, Ocean-
ography, Photography, Plant Science, Reptile
and Amphibian Study, Robotics, Scuba
Diving, Signs, Signals, and Codes, Soil and
Water Conservation, Space Exploration,
Veterinary Medicine, Weather, and
Wilderness Survival merit badge pamphlets

Books

Aronson, Marc, and John W. Glenn.
The World Made New: Why the Age
of Exploration Happened and How
It Changed the World. National
Geographic Children’s Books, 2007.

76 EXPLORATION

Ballard, Robert D., and Rick Archbold.
The Lost Ships of Robert Ballard: An
Unforgettable Underwater Tour by the
World’s Leading Deep-Sea Explorer.
Thunder Bay Press, 2005.

Dickmann, Nancy. Exploring Beyond the
Solar System. Rosen Central, 2015.

Douglas, Ed. Mountaineers: Great Tales
of Bravery and Conguest. DK
Publishing, 2011.

Hanbury-Tenison, Robin. The Great
Explorers. Thames & Hudson, 2010.

. The Modern Explorers. Thames &
Hudson, 2013.

. The Seventy Great Journeys in
History. Thames & Hudson, 2006.

Knauer, Kelly. Great Discoveries:
Explorations That Changed History.
Time, 2009.

Lansing, Alfred. Endurance: Shackleton’s
Incredible Voyage. Basic Books, 2014.

MacLeod, Alasdair. Explorers: Great Tales
of Adventure and Endurance. DK
Publishing, 2010.

Manyak, Michael J., M.D., Joyce J.
Johnson, D.O., and Warren J. Young.
Lizard Bites & Street Riots. WindRush
Publishers, 2014.



Matthews, Rupert. DK Eyewitness Books:

Explorer. DK Publishing, 2012.

Miller, Ron. Cariosity’s Mission on Mars:

Ex

iz’§§§§§§ the Red P

Multimedia

Alien Deep with Bob Ballani (DVD}.
National Geographic, 2012,

iﬁ‘ﬁ}} National {jeﬁgaiﬁasf, 2008,

Nautilus Live (live streaming).
Seean Expigration Trust,
The Vik gghz VD). PBS, 2006.

Organizations and Websites
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MERIT BADGE LIBRARY

Though intended as an aid to Boy Scouts, Varsity Scouts, and qualified Venturers and
Sea Scouts in meeting merit badge requirements, these pamphlets are of general
interest and are made available by many schools and public libraries. The latest
revision date of each pamphlet might not correspond with the copyright date shown
below, because this list is corrected only once a year, in January. Any number of merit
badge pamphlets may be revised throughout the year; others are simply reprinted until
a revision becomes necessary.

If a Scout has already started working on a merit badge when a new edition for that
pamphiet is introduced, he may continue to use the same merit badge pamphlet to earn
the badge and fulfill the requirements therein. In other words, the Scout need not start
over again with the new pamphlet and possibly revised requirements.

Merit Badge Pamphlet Year | Merit Badge Pamphiet Year | Merit Badge Pamphlet Year
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Animal Science 2014 | First Aid 2015 | Public Health 2014
Animation 2015 | Fish and Wildlife Public Speaking 2013
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Architecture and Fly-Fishing 2014 | Railroading 2015
Landscape Architecture 2014 | Forestry 2015 | Reading 2013
Art 2013 | Game Design 2013 | Reptile and
Astronomy 2013 | Gardening 2013 Amphibian Study 2014
Athletics 2012 | Geneslogy 2013 | Rifle Shooting 2012
Automotive Maintenance 2012 | Geocaching 2010 | Robotics 2011
Aviation 2014 | Geology 2013 | Rowing 2014
Backpacking 2014 | Golf 2012 | Safety 2015
Basketry 2014 | Graphic Aris 2013 | Salesmanship 2013
Bird Study 2013 | Hiking 2013 | Scholarship 2014
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