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How to UseThis Pamphlet 
The secretto successfully eaming a merit badge isfor you to 
use both the pamphlet and the suggestions of your counselor. 

Your counselor can be as importantto you as a coach is to an 
athlete. Use all che resources your counselor can make 
available to you. ':s may be the best chance you will have 

1 tolearnaboutthisparticularsubject.Make c ount. 	 j 
« 

'T« 	lfyou or your counselor feels that any information inthis 	‚ - 
pamphlet is incorrect, please let us know. Please state your 
source of information. 

Merit badge pamphlets are reprinted annually and requirements updated 
regularly. Your suggestions for improvement are welcome. 

Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series of more than 100 covering all kinds 
of hobby and career subjects. lt is made available for you to buy as a service of the national 
ancl local councils. Boy Scouts of America. The costs of the development, writing, anc 
editing ofthe me :adge pamphlets are paid tor bythe Boy Scouts of America in 
order to bring you the best book at a reasonable price. 

Send comments along with a brief statement about yourself to 
Pilots and Program Development. S272 	 . 

Boy Scouts of America • 1325 West Walnut Hill Lane • In 	5038 	- 
If you prefer, you may send your comments to merit.badge 	:outing.org. 	. 
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Note to the Counselor 
Thmk you for offering vour talents as a merit badge counselor. 
The ruerit hadge progrun sticceeds hecause of the dedication 
and generosity 	pcop]c kc vou. 

A g1aic 	owl -,  die list of merit badges a Scout rnay earn 
reveals thit xpiiraoon has bog been central to Sccniting. 
Fron t\rcI 1eoud\ tu Occanogiiphy to Space l:xpioration 
and Weather, opportunities abound for Scouts to go expboring 
and make discoveries to satisfy their naturd euriositv. Now the 
Exploration mcrit hadge provides a framework for grotinding 
the adventures of Sceuting in the real-world scientific work of 
21st century exploration. 
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The requirements tor this merit badge are written to accom-
modate Scouts' various individual interests as weil as their 
different age-anpropridte abilities. A cal didate for this merk 
hige is to make a science-based expedition to an area he has 

nrcviously explored. The area might be remote, or lt may be 
someplace nearby, as the Scout chooses. The expedition might 

- troop acti'itv, er the Scout may undertake a small-scale or 
vidual excursmn. 
Any troop expedition to a remote location requires a tour 
activitv plan, submittecl for council re-'view, tor trips of 500 

i.es or more; trips outside councii borders; or expeditons that 
involve aquatics (boating, scuba, etc.), clirnbing and rappelling, 
or motorized vehicles (snowrnobiies, all-terrain vehicies, etc.). 
No tour plan is necessarv, however, tor a Scout's indi'idual 
expe.iiiion. For more intormation about the repuirements 
tor a tour plan, please see Tour and Activity Plan FAQs at 
http://www.scouting.org/healthandsafety/tourplanfaq.aspx.  

Remember that at all times, BSAYouth Protection 
policies apply for all Scouting activities. For more 
information about the BSA'sYouth Protection program, 
training requirements, and opportunities, see http:// 
www.scouting.org/Training/YouthProtection.aspx.  

Whether a Scout undertak 	reiiioie expedition or 
focuses his explorations localiy, 	alified supervision is a must. 
Expeditionsrnay be supervised direetiv by the ruerit badge 
counselor or alternatively hy a counselor-approved person. 
Qualified expedition advisors mav be drawn from the ranks 
of so hoch scu.'nce wachers, museum educators, park rangers, 
nature instructors, and others with scientific knowledge as weil 
as outdoor skilis and exl:ertise.  Exploration inc' 	badge coun- 
selors may vish to consult the science deparn' of iocl 
community colleges or universities, and get involved with the 
local cl'apters of organizations that have exploration interests. 
These scennsts otten can serve as memors and consultants to 
Scouts I expioratiui ventures. 

Thank you again tor your time. Now, let's go expioring! 
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Requirements 
1. General Knowledge. Do the following: 

a. Define explordtion and explain how it differs from 
advettture travel, trekking or hikilig, tour-group trips, 
or recrcationa] outdoor adventure trips. 

b. 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 explorition. Select a field of study with a history 
of exploration tu illustrate the importance of exploration in 
the development of that field (for examic. aerospace, oil 
industry, paleontology, oceanography, etc.). 

3. Importance of Exploration. Explain to your counselor why 
ii is important to expiore. Discuss the following: 

a. lw it is important for exploration to have a 
scientific basis 

b. Flow explorers have aided in our understanding of 
our world 

c. What you think it takes to be an explorer 

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

a. Learn about a living explorer. Create a short report or 
presentation (verbal, written, or multimedia slide presenta-
tion) on this Individual's objectives and die achievements 
of one of the explorers expeditions. Sharc vhat you have 
karted with your counselor and unit. 

b. Learn about an actual scientific exploration expedition. 
Gather information about the mission objectives and the 
expediuun's most interosting or irnportant discovcrics. 
Share what you have ieirned with vour counseioT: n1 
unit. TeIl how the information gained from this expedition 
helped scientists answer important questions. 

EXPLORATION 



5. Exploration in Lab and Field. [)u ONE oi the following, 
and share what von learn with vour counselor: 

a. \Vith your parent's permission and counselor's approval, 
visit either in person or via the internet an exploration 
sponsoring organization (such as The Expiorers Club, 
National Ecographic Society, Srnithni soan Institution, Alpine 
Club, World Wildlife Fund, or similar organization). Find 
out what type(s) of exploration the organization supports. 

b. \Ätith peruhission and approval, visit either in ierson or 
via the imernet a science lab, astronomical obscrvaiom 
medicai search iacititv, or similar site. Learn what 
exploration is done in this facility. 

M you work cm the Exploration merit badge, remember to always use 
ihn huddy system. Whether yen are out in the field or meeting with your 
merit hadge counselor, having a buddy will heip ensure everyone's safety. 
You and your buddy can watch out tor nach other wherever you may be er 
whattver you mav bedoin. 

EXPLORATION 	5 



6. Expedition Panning. Discuss with your counselor each of 
the following steps for condueting a successfui exploration 
activity. Explain the need for each step. 

a. Identify the objectives (establish goals). 

b. Plan die mission. Create an expedition agenda or 
schedule. List potential documents or permits needed. 

c. Budget and plan for adequate financial resources. Estirnate 
costs for travel, equipment, dccommodations, meals, 
permits or licenses, and other expedition expenses. 

d. Deterirtine equipment and supplies reuired for personal 
and mission needs for the length of the expedition. 

e. Determine communication and transportation needs. Plan 
how to keep in Contact WiLli yout base or the outside 
world, and determine how you will communicate with 
each other on-site. 

f. Establish safety and first aid procedures (incliiding plan-
nun ,  for medical 'acuation] ldentifv the hazards [hat 
explorers could encounter on the expedition, and establish 
procedures to prevent or avoid those hazards. 

g. Deternine leIlni selection. ldentify who is es sential 
for die expedition to be successful and what sidils are 
required hy the expedition leader. 

h. Establish detailed recordkeeping (docurnentation) proce-
dures. Plan the interpretation and sharing of infonnation 
at the conclusion of the expedition. 

7. Prepare for an Expedition. Willi vour parent's permission 
and caunselor's approval, prepare for an actual expedition to 
an area you have not previouslv explored; ilie place nay he 
nearby or far away. Do the following: 

a. Make your preparations under the supervision of a 
totined expedition leader, expedition planner, or other 
quaiified aduit experienced in exploration such as a 
school SCICIICC teacher, museum representative, or 
qualified inslructor). 

b. Use the steps listed in requirement 6 tu guido 'nur 
preparations. List the horns of equipment and supplies 
you will need. Discuss with your counselor why you 
chosc each kern aiid how lt will be of value on the 
expedition. Deterntine who should go on the expedition. 
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c. Conduct a pre-expedition check, covering the steps in 
requiremerit 6, and share the resuits 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. 

ExpeditionG are wdey variable.You do not have tu climb 
Mount Everest or go ton jungle 10 he an explorer. For this 
merit badge, an expedition should he viewed Ifte a fleld 
trip or science project. Whiie you cannot just hike some 
oiace and c.a lt an e<pedition, you cnn hike to a location 
and study an aspecl that interests you. 

The major difference between an expedition and 
a field science trip is that you (with vour counselorts 
guidance) have to plan everythng.You have to formulate 
ohiectives and plan an agenda As needed, you will 
need to do things lee confirm 0 ansportation, arrange 
communicatton, plan tor food and meuical supplies, 
acquire aH food and other suppiles construct satety and 
possible evacuation procedures, manage any adverse 
events, and prepare a report after the expedition. 

Evaluating the effects of a storm on the local rorest  or 
nature preserve the effects of a drougnt on a fieid used 
by birds and mammals, changes in butterfly populations 
duc to lose of wildfiower habitat, incursions by invasive 
plant or animal species, insect diversity, and presence 
or absence of amphibians or flsh are just some of the 
examples thar ran be studied and reported.Your Imagina-
tion is your oniy limitation. 

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 requirernent 6 and the preparations you cornpleted 
in requirernent 7 to personally undertake an actual 
expedition to an area you have not previously explored. 

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



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

ti, '\ 
E

I 

Eagle Scout Alex Houston joined this 2014 expedition in Antarctica s 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 expiore the 
deep sea.This submersible 
vehicle can carry up to 
three passengers at depths 

pto 4,500 meters—nearly 
2.8 miles. 



Eric Simonson, a certified Alpine and ski guide, uses a ladder to cross crevasses as he 
ascends Maunt Everest. 



I%I iT1I 	:ui ciJ rftt[.1t 
Have vou ever wondered about vour surroundings and wanted 
to learn more about them? Have you thoughe about ehe natural 
world and its interactions? Have you wanted Co know why a 
machine works or how an insect Ilies, or -,-„hat triggers some 
animals to hibemate? Mavbe vou are intrigued by ehe im: 
world around us: bacteria, viruses, molecules, wind currents, 
tides. X-ravs. Perhaps ou have you taken a walk in the woods 
just to see what is over the next ridge. If so, then you are inter-
ested in exploration. Exploration is what vou do when vou want 
to discover what is out there in—and bevond—the world, 

bat:: 	pasta 
.kys 	:rryrng a c 

Co heip evaluate the energy 
efficiency of the building. 



Exploration: A Key to Discovery 
Exploration has heen defined as tht 	searching, with its 
goal beine the discoverv of inforrn::.: 	resources. Exploration 
is the en-0  ine that drives innovation, whether in science, ecu- 

In scientific nomics, or business. We need exploration to spur niedical 

research, the discoveries that help people live healthier lives, to seek va 
heing more energv efficient, tu protect our planet's resourc,: :: 

three quiding better widerstand Earth's oceans and atmosph 	and tu Ic 
principlesare 2 	worlds other tha:: 	: vn. The reas 	'' 	por- 

:s—for exnloratic: 	rtuallv endle: 
dllscovery, 

description,and 

explanation 

Exploration 

(discovery) 

lies atthe heart 

of research. 	 ' 

Explori 	ici Dstingukhed EagTe Scout Michael Manyak 
uncove 	arly hurnri footprints inTanaania. 

Exploration is adventurous, hut lt is much inure ihan an 
adverrture. Manv adventures mav he quite exhiiarating but are 
not exploration. Exploration is the actual search tu discover 
information. Taking a saihng trip in the Caribhean, hiking in the 
mountains, or ioining a guided tour of ancient ruins is exciting, 
hut lt is not exploration. However, ii vou took a sailing trip tu 
the Carihhean tu studv reef ecoiogv or vou hiked in the moun-
tains tu survev viidlife, then ihat would be exploration. 

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



Expioring Our World: Paleoanthropology 
"So many young people 1 meet feel that the great Age of Exploration has 
passed.That it was the centuries of sailing ships setting offfor uncharted 

shores, or the first ascents of mountains, or the first journeys into uninhabited 

wilderness that were hallmarks of such an age, and that our world has practi-

cally been completely discovered and explored. 1 hear people say any person 

entering the fields of exploration or the sciences will only be adding small 
amounts of information through discovery, effectively contributing only by 

standing on the shoulders of giants. But 1 differ strongly with that opinion. 
'Living and exploring in Africa over the past 25 years has led me to 

understand that the rise of technology and the ability to crowdsource skills 
and expertise from around the world means the greatestAge of Exploration 

has just begun.Yes, we humans indeed may have walked over every inch 
of this planet, but we have only just begun to understand what we have 
found there. We need to inspire a generation of modern explorers willing to 

combine technology with good 

old-fashioned exploration on 

the ground, and 1 am certain 

such a combination will ma' 

this generation's explorers 
participants in the greatest 
Age of Exploration the wor 

has ever seen:" 
—Lee R. Berger, Ph.D 

professor and direc;c; 

Institute for Hu 
Evolution, Unive; 

of the Witwatersru.., 
Johannesburg, South Africa; 

Distinguished Eagle Scout 
and Fellow, 

The Expiorers Club 

Paeoanthropologst and 
archaealogist Lee Berger with 

his discovery of early human 
Australopithecus sediba. 
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Hiory of Explorction 
l-k.: 	.e a naairat endenc o e:tore. Everv genera 
Ion 	:r)ie T. crve mo;ernenz. clge. and 
advemern. 1: 1 st sat . .heir urioitv aboui he ;vorld, hee 
peo]e seel in a :Iace- reas. food and oft er experenes. 
Th nnate or nstncft. ..irge to exrore is one rea5on hun.an 
an --zu ef: Afr':ca 	rehisrorcai tme to eenwaiiv populate 

plane:. 
- so sine :he begAnsg, of recorded his:orv. varic'us peo- 

and gronps have gone expiorng. Tbe anden: Pheenidans. 
.deeize and ahe7 Nisläeranean dvdina:iüns exnlered at 
lasi as 0 .  Br:tan and nonhern Africa. More than 2.000 
vearsao Chnese vcvagers expiored ihe eastern cans ef die 
Nenhern Hemftphere. desoribing several ceumries that wer-, 
then k?wn :o :hen:. induding. paces in nor!hern India. 
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TheVikH. 	seum in OsI 	y, houses attractions ineluding the Oseberg 
ShipThe -:.: 	thed of the 	 800, but arcbaeIogists 
beIievet.: eshipftseifisok 
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The Expiorer Gene 
While not all of us want to jump in a kayak and paddle the length of the 

Amazon, the evidence suggests that humans move around more than any 

other mammal. Scientists are researching the human genome (complete 

set of genes) to see if there is a genetic basis for this urge in our species. 
This research in itseif is exploration, and it is being done in a laboratory. 

Anthropologists (who study human beings and their ancestors), 
neuroscientists (who study the human brain and its relation to behavior 
and learning), and other researchers have linked a variation of a gene to 

certain characteristics of explorers.This gene controls a chemical messen-

ger within our brains known as dopamine, which is important for learning. 

Studies have shown this variation of the dopamine gene to be strongly 

related to curiosity and restlessness. About 20 percent of all people have 

this gene variation, which makes them more likely to expiore new places, 

ideas, foods, and other new things. These people tend to seek movement, 

change, and adventure. 
This genetic variation has been strongly linked to human migration, 

and it occurs frequently in nomads—people who move around a lot and 
seldom settle in one place.While this variation has sometimes been 
called the "explorer gene:' the urge to explore is likely more complicated. 

Certainly there are people without this variation who have an interest in 

exploration. But for some, this gene may be an added influence and a 
stimulus to go expioring. 

EXPLORATION 	17 



Small bands of people moved over large areas of the European 
continent during the last ice age. 

The Age of Dscovery 
In European history, a period of long-distance exploration began 
in the 1 Sth century with the first Portuguese discoveries of scat-
tered islands in the Atlantic Ocean, as weil 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 1 7th and 1 8th centuries, with European naval 
expeditions crossing the Atlantic and later the Pacific Ocean. 

u 

0'.' iUi-cor.t'jry 
rt'st Jor. 

\Ii1l:eri'n depicts 
Christopher 

in the West Indies 
in 1492. 
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lodern Explor 

Dirngi.histime. E 	piorediargereasothe 
Atrericas. Afrca, Asia. atd 	isands of the tropical Pacific. 
After this age. firther expiorations b:aght knewie-dge of sorne 

-he retia ino u:tkaown areas of 1-"nencj.io rernoe 
dic i:ands and the regiorts of the Norüh 

.A Statue oAntc 
expiorer 	 Fakön  
Scott .i86B-1i2i 
choe 	rcrl. NevZe4and 

apicaI descptior. 
::.:pp::ig. andgivthg art accoun 

ei unkrtow:. ::::: lanet Earth. Thea carne th 
exporaticns o: :.::- 3ce Age. ;vhich were made 

ihe t'v the :eiepmen; ei crcket-ship tec 
durna \Verld : II an' which tock humans 

Todav. expiorers are expandiag 	these earlie: 
vennns artd are asc expcning rte;v 	like tL 
deep acean and rnoecuIar biebgv. Newchnoiegies 
have spurred and a:e ce:itribt:ting ro these 21S1 cen:ir 
ef:Asreeinrbenextsetion 	is 
narnthet, there is :ili much te expiere. 

Astronaut BuzzAtdrin waflis on the -Inh ce of the 
moon in a photo taken by mission cer ne I 

Armstrong dunngthe histoncApoo 11 missai m 19 

ixp..ono 	19 





Diversit7 of Exploration 
Expioraion hantens evercwhere on Eanh and bevond. in a wide 
variciv ci subiects. sneciaities. environments. and circumstances. 
Actuai exploration might be lirnited bv rost. rechnologv. or the 
environmem, but the concepis are Iimited oniv bv vour imagina-
ion and curiositv. Manv areas remain to be explored. whether 
vou are inrerested in subatomic parrides or invisible hie such as 
viruses. or von Ion-, to iiscover nev planetarv systems or travei 

................ 	r.id outinto the urive 

Space Exploration 
ew celestial bodies—including stars 
aad,  cornets—and observe the known 

ones 	 :rhuman spacefiightandrobotic 
pTOheS are ::.t::: :::3ndirg the nossibihities irr die phvsical 
eXt.!.30 ....  

Subterraneari Exploration 
ci new animais and microscopic 
derstand die compiex imeracilons 

ci 1ivin. .................sn::::nd and how species adapt to iower 
buchs 

 

of `B 	r:: Physical exploration is extending our 
knowiedge ci 1a:t: .......s .bround  cave systems. some Lit th 

%ViV discovere.L 

In space exploration, amateur observers as well as pro-
fessional astronomers can make important discoveries. 
For example, scientists found in 2013 that a rock sample 
collected by Curiosity, NASA'S Mars rover, contained 
sulfur, nitrogen, hydrogen, oxygen, phosphorus, and 
carbon—elements that mean ancient Mars could have 
supported life. 

21 



Aerospace Exploration: 
To Infinity, and Beyond 
"We as humans have an innate sense of curiosity and a thirst for taking on 
great chattenges, and this is certainly at the core ofAmerica's greatness, 

past, present, and future. Each time we press the limits of human endur-

ance and technotogicat capability a bit further, remarkable benefits are 

returned to our society in terms of new knowledge, advanced capabitities, 

novel industries, and inspiration to press even further. 

"The story of America overcoming its underdog status in the early space 

race with the Soviet Union is wett-known, ultimatety adiieving crewed tunar 

landings in the tate 1960s and earty 1970s.What came as a huge surpnse to 
'second generation astronauts' tike myseif is that the U.S. and Russian space 
programs would eventuatty come together to buitd and operate the International 

Space Station, atong with partners from Europe, Canada, and Japan. 

"What's taking place in space today is no tess exciting, with commercial 

enterprises like SpaceX andVirgin Galactic aiming to make space accessible 
for more than a select few astronauts. NASA and space agencies around the 

world are targeting a human presence on Mars in the coming decades. 

"J've bad to retire and hang up my spacesuit, but they'll be looking for 

bright, well-rounded, and weil-prepared astronauts for these missions in a 

few vears. Will vou be onboard?" 
—Scott Parazynski, M.D. 

Astronaut Distinguished Eagte Scout; FeHocThe Expiorers Club 

Dr. Parazynski, anctiored to a 
footre• 	 .‚odc 
onad 	 .the 
International Space Station. 



Cave Exploration 
"In 1980 1 was co-leader of an expedition which explored the first cave 

outside of Europe over 1,000 meters deep (3,280 feet). lt was the seventh 

one in the world that deep.Today there are over 100 caves Lknown to bei 
that deep. 1 am still co-leader of the international project exploring that 

cave in Mexico, the deepest cave in the Western Hemisphere. 

"There are an unknown number of more caves to be discovered, 
explored, and studied. lt will take many lifetimes before all of the caves 

on Earth are explored and mapped. In them live new species of Iife-forms 
including organisms that live in bw oxygen or other conditions impos-

sible for us to live in.These extremophiles are of great interest to science 

because of how they have adapted and for the products they produce. 

"Caves are not all small and confining. Some are vast in Iength and 

dimensions. Some have single rooms larger than giant sports stadiums. 

Others have underwater passages requiring sophisticated scuba gear and 

cautious procedures. Some even await new technologies to be able to 

expiore them" 
—C.Wffllam Ste&e 

Distinguished Eagle Scout; Fellow, National Sp&eological Society; 
Fellow Emetitus,The Expiorers Club 

ii 

Cave explorer BiH Stee!e rn a tght spot, 
above, exploringTwinkie's Cave, Comal 
County,Texas, where he and others have 
found the rernains of prehistoric beasts, 
such es the skull of a saber400thed tige, 
At right, inside Mexio's Sistema Huautla, 
the Western Hemisphere's deepest cave 
system, he sketches a map of the cave. 
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[ rii 	TwTT 
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 weathei; geology, and paleontoh 
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 
subgiacial (below-the-ice) lake. 

Scientists use weather bailoon soundings to measure the ozone 
layer at the South Pole. 
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Polar Exploration and Dentistry: 
Understanding the Narwhal Tusk 
"Why would a dentist travel 2,000 mdes north to a latitude between th 
North Pole and Arctic Circle to understand the tooth of an arctic whale7 

First, the knowledge gained about an extraordinary sensory organ syst 

gave insight into all mammalian teeth ineluding aur own. lAlsol, insigh;.. 
from traditional Inuit knowledge and science could be integrated to better 

understand this whale and its ecosystem. 
'The function of the narwhal tusk has eluded scientific discovery for over 

500 years. A harsh arctic environment with forbidding weather conditions and 

ice, the elusive behavior of the narwhal, and the novel methods of conducting 
scientific experiments in frigid waters on live captured-and-released narwhals 

provided formidable obstacles.The rewards and lessons are great. Patience 
and persistence were among the key attributes for success. Innovation, 

creativity, and interdisciplinary study of the various fields of science nee&: 

for such research were essential to a successful outcome. 
"(This work showedj how teams of scientists from different discipline 

could integrate ideas with the traditional knowledge of Inuit elders and hunt-
ers to solve one of nature's most perplexing mysteries. Results have changed 
the perceptions and understanding for this whale, for other toothed mammals. 

and sensory organs as weil as providing insights into a changing arctic.There 

is much exploration yet to do'' 
—Martint Nweea, DM, T.D.S. 

Harvard SchooIofDentir1edcme; Feflow,  

Narwhas,a type oautJc wir, e 

. « 
Dentistand poar mrn e booait MBrr 
Nweeia, kt. ex3mres a narha tusk 
up dose. 
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Exploration in the Treetops 
Whereas astronomers explore outer space, arbornauts explore the tree-

tops.The exploration of forest canopies is relatively new. Scuba gear to 

expiore coral reefs was developed in the 1950s, rockets to reach the moon 
were designed in the 1960s, but ropes and harnesses were rigged to 

explore the treetops as late as 1979. Only in the last 30 years have seien-

tists discovered that almost half of Earth's biodiversity lives in the tops of 
trees.This makes forest canopies one of the last unexplored regions of the 

planet.Today, canopy scientists use ropes, hot-air balloons, wafkways, lad-
ders, or even construction cranes to explore the tops of trees. 

"Anyone can diseover something new in a forest canopy, because it is 

a new frontier. By climbing trees or even by reaching the lower branches, 

new species of insects, fungi, mosses, orchids, or tardigrades (also known 

as water bears) inhabit the leaf and bark surfaces. Because the treetops are 

where sunlight hits Earth, most of the leaves and flowers of trees and vines 

grow vigorously up there; and thus, many organisms gather up thera to 
eat, or be eatent By leaming single rope tedtniques, or locating a canopy 
walkway or tree platform in a state park, you too can become an arbomaut, 

making observations and sometimes discoveries in the treetopsl" 
—Margatet Lowman, Ph.D. 

4hief of Science and Sustai na bility at the 

California Academy of Sciences; Fellow,The Expiorers Club 

1 

TnDpca canop'' b clogistMeg Lowman en Dr. Lowman on her way to work 
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LIEI 
Up to two4hirds 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 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. 
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Bioprospecting in the 
Kamchatka Peninsula 
"Diversa (today part of BASF), the company 1 cofounded, mounted a 
microbial diversity research expedition to the Kamchatka Peninsula with 

the Russian Government and the U.S. Department of Energy.The region 

is a land of extremes best suited for hardy adventurers and scientists and 

contains unique fauna. 

"Our search for unexplored microbes sought novel proteins in the 

microbes that might reduce the need for chemicals and, thereby, make 
cheaper and more environmentally friendly products.This expedition 
targeted the unearthly GeyserValley, a boiling canyon of hot spririgs and 

calderas that belched bacteria and primitive bacteria-like organisms of 
unimaginable allen designs.The waters there are steaming and can exceed 

boiling temperatures in the superheated vents. Microbial populations 

there are referred to as hyperthermophiles, Fand these organisms] have 

difficulty growing at [158 degrees Fahrenheit] since lt is too cold for them. 
They grow best at temperatures ranging from [176 to 235 degrees]. 

"We collected water and mud samples among the geysers with a 
Russian soldier to protect us from unwanted bear visits. lt 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 exciting discoveries.There is huge 
potential in this type of exploration" 

—Jay M. Short, Ph.D. 
Molecular biologist and entrepreneur; Fellow,The Expiorers Club 

Jay Short bioprospecting in the 
steaming calderas (volcanic craters) 
of the Kamchatka Peninsula, Russia 
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"Modern science is always on the move. Every day, new tasks that were 

always done by people in the oceans and seas (and lakes and nvers, and 

even researdi tanks) can be done by underwater robots or other equip-

ment. But there will atways be that 'special something' that an actual 

human can bring to the equation that can never be replaced. 

"lt's critical that we keep developing new equipment and better ways 

of exploring underwater without putting a person in harm's way. But just as 

importantly, we need to continue research and development that improves 

how we can keep [humans] physically in the loop when we need to. Just 

two examples are improvements in diving techniques using mixed gases 

that allow people to expiore deeper depths without risk, or which keeps 

divers warmer, loriger so they can spend more time underwater to see and 

do more. Imagine yourseff deep on a coral reef finding never-before-seen 

species of fish in the Northwest Hawaiian Islands. Or way back in a cold, 

dark cave finding remnants of previously unknown ancient civilizations! 

"Our planet is full of new things to find and places to expiore; we 

need smart scientists and engineers to do the research and develop the 

technology to get there. Whv not be one?" 

—Karin Lynn 
Captain, CMI Engineer Corps, U.S. Navy (retired);Trustee and member, 

Women Divers Hall of Fame (WDHOF); Fellow,The Expiorers Club 
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Ocean Exploration and Conservation 
"A'e know more about the surface ofthe moon than our own oceans. 

lt is the oceans that our planet depends on to maintain a normal climate 

and make our life cm 'and possibleWe depend on the ocean tor food tor 

hilHons of people.These are just a few of the reasons lt is critical tor us to 

explore and diseover new knowledge about our ocean planet. 

'Tour hundred years ego the first explorers sailed their ships to 

discover new lands and peopleToday researchers still go to sea to 

discover unknown facts and locatiors.With these discoveries we can 

understand more about climate ctiange, discover new drugs for use in 

medicine, discover better ways to fish, and provide food, among many 

other things. lt is our duty to conserve these precious assets, and the 

health of our reefs and oceans is essential. 
"While making these discoveries is our most important goal, to be 

the person who mode the disoovery is extremely exching and rewarding. 

To be the first person to explore a new reef or discover a nevv species is 

something that will always be your achievement--something that no one 

else has done.This is what being an explorer is all about« 

—R. Craig Cook, MD. 

Medleal director, Sport Dive magazine; Fellow,The Expiorers Club 

Dve medicine speciahst and exporer Graig Gook studying a coiM reef 
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LaTiY 1 EtmTr11rT 1  
High-altitude expiorers 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 bw levels 
of oxygen and reduced atmospheric pressure. The knowledge 
gained from highaltitude research can medically benefit 
"bowianders" 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 weIl. Learn all you can 

about where you want to go, and the skills that will be required.Talking to peo-
ple who have been there before provides valuable information. Reading stories 

about expiorers is a great way to understand the challenges of the mountains 
and how you must adapt to survive, when everything around you is changing. 

'Tor over 40 years 1 have explored the world's great mountains, lead- 

Ing over 100 high-altitude expeditions. In 1999 1 led the team that found 

the remains of the famous British climber George Mailory high on Mount 

Everest. Mailory and his partnerAndrew Irvine had disappeared June 8, 1924, 

on their way to the summit. Did they really reach the top?We now have 
some clues to explain the events of that fateful day, but the final answer 
awaits a future explorer. 

"The skills you develop dose to home 
are the same skills you will use to accomplish 
future adventures in faraway places. Practice, 

practice, practicei" 

- Eric Simonson 

Distinguished Eagle Scout; American 

Mountain Guides Ass ociation (AMGA) certif led 

Alpine and ski guide; Seven Summits; Fellow, 
The Expiorers Club 

Mountaineer and expiorer Eric Simonson on the 
summit of Mount Everest 
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Atrnospheric Exploration 
'Since the eariy days of the 20th century explorers have contrihuted to 

our knowledqe of how the wodd's weather and climate workThis work 

continues today. Scientistoxplorers and others who support their 

atmospheric science studies are in Antarctica, on land and at sea in the 

Arctic, aboard oceanographic research ships an the oceans, an airplanes 

fiying into and around violent storms, and in trucks equipped with portahle 

radar and other instruments chasing tornadoes across the Great Plains. 

Their work has provided great improvements in weather forecasts in 

recent years. Bat many questions remain, 

"Scientisrtexplorers heip answer irnportant questions about how 

Barth's climate works and how it is changing. WhiIe the Arctic and Antarctic 

and mach of tha world's oceans are far from where most people live, what 

happens in these remote places aftects both the day-to-day weather and 

the climate—the iong-term average weather--for all of Barth as it changes. 

"Explorer-journalists often accompany explorei-scientists to chronicle 

their work in print and online publications, books, television and film 

reports and documentaries, and pod casts. As weather editor for USA 
T0d01/ and USATodav.com , 1 was orivileged to report about scientific 

research and daiiy life from Antarctica, Greenland, and northernmost 

Alaska, on a research icebreaker in the Arctic Ocean, in airplanes in 

hurricanes, and with scientific tornado chasers on the U.S. Great Plains." 

—Jack WilIlams 

Eagle Scout; Feflow,The American Meteorological Society; 

Feliow,The Expiorers Club 

JackWilhiams conking 
dinner at a U.S. Antarctic 
Program survival achool 
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Early geological expiorers 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 Exploration 
"Exploration in the most remote parts ofthe world has been part of the oll and 
gas industry since its beginning. lntrepid geologists and engineers traveled the 

world looking for locations of the next great oil or gas discovery to help power 

the energy needs ofthe world's economy.Today, exploration takes place from 

the Arctic sea to the jungles of South America. Wells are drilled in 10,000 feet 

of water and hydrocarbons are produced utilizing multi-billion-dollar facilities 
that are among the greatest engineering projects in the world. 

"To understand petroleum systems, energy scientists travel to field loca- 

tions to observe and study rock sequences.They look for rock outcrops in river 
valleys and on mountain sides, cliffs, and road cuts.They dive into the waters of 

the oceans to study modern seafloor depositional systems (living reefs and river 
deltas) using Earth's surface 
as a natural laboratory to 
understand what happened 

millions of years ago" 
—Glenn A. Adams 

Distinguished Eagle Scout 
and leader in the field of 

shale gas exploration 

Gtenri Adams with fellow 
Eagle Scout 8111 Steele, 
caving In Oklahoma at 
Jester Cave, the longet 
gypsum cave system in 
the Americas 
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nthropoogy and Exploration 
of 	ancient and modern. 

Anthr 	 Co ehe social and biologiml sciences 
and cornn:o:lv 	into broad mtegories of cuitural 
anthropoiogy. 	: 	r 	-!ro'c" ‚r

I 

and hnguistic 

Expioring Human Origins 
"Where did we come from? What can we discover about the ancient roots 

of our species? 
'All exploration begins with curiosity. And curiosity leaas to afi sorts 

interesting questions that make us get off our seats, travel, and find out rev 

things about the world. Understanding our own beginnings—the origin of 
human beings as a species—offers one of the greatest adventures of all time. 

My own part in lt involves travels to the Great RiftValley of EastAfrica where 

my team of scientists and excavators slowly dig up the excitement of fos& 

ized bones and the oldest Stone Age tools made by our ancestors. 

"Many different people have a place in this adventure. Geologists study 

layer upon layer of dirt where the bones of our ancestors became embedded. 
Physicists measure how old the layers are back through time, and chemists 

figure out the long-ago changes in vegetation and climate. Digging is a matter 

of great care and skill, so excavators play a big rote. Archaeologists explore 
how earlier species made tools, while paleontologists have clever ways 

studying bones and discovering how our ancestors changed over time. 
"Piecing these clues together, a picture of the past comes into 

At that amazing point, traveling the world to remote placesbecomes a 

way of traveling back througb t',  me 

discoverthegreatsurvivalstc \ at 

led to our own species being h e re, all 

over the globe" 

—Richard Potts, Ph.D. 
DirectosSmithsornan Institution 

liLman Ongns Prograrn 
National History Museum:  
Feflo", The Ep1orers Club 

PahoanthropoIogst Rick Pos 
examins early human ar&daas 
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people live together in particular places, and studv differences 
and sirnilarities of race, dass, gender, and nationalit. This type 
of research and exploration often involves living among the group 
being studied and observing their practices in evervdav life. 

Cultural Anthropology 
"Cultural anthropologists study the customs, traditions, values, and ideas 

of a particular group of people. Anthropoiogists gain insights by living 

within the culture and working with a key informant who heips them 

interpret what they observe. 1 am interested in traditional environmental 
knowledge and its potential for conserving biodiversity. 1 have had the 

privilege of living with the Hewa people of New Guinea and traveling in 

their unexpiored lands tor over 25 years. 
"My principal informant, a man namedTama, was a master naturalist 

who taught me the workings of the rain forest—information new to science. 

Tama knew over 300 trees and 200 poilmnators/seed dispersal agents, and 

how human activity affected each of them. My expiorations have led to the 

discovery of 50 new species, as weil as a conservation plan for this region 

based on traditional knowiedge" 
—Wilhiam H.Tbomas, Ph.D. 

Anthropoiogist, Montelair State University; Fehiow,The Expiorers Club 

$ 

( 

'0 ‚ 
AnthropoIoist BiliThornas and a nativa of Papu-; 
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Biological (or physical) anthropologists are interested in how 
humans adapt to various environinents, how biological and cultural 
processes shape human behavior, and what causes clisease and 
early death. They are interested in human biological origins, evolu-
tion, and variation. They study other primates (primatology), fossils 
(paleoanthropology), prehistoric people (bioarchaeology), 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 1  ife. Language and communication affect a 
wide variety of cultural hehaviors and activities. 

Paleolithic Archaeology 
"Have you ever stopped to wonder if another person may have once stood 

in the very same place you are right now? Humanity has a deep and complex 
past, and the study of this past is called archaeology. Archaeologists unlock 

the clues to human history and prehistory by expioring the material remains 

of human behavior. Some archaeologists study artifacts like ancient texts, 

architecture, coins, or pottery. 
"Paleolithic archaeologists study even older forms of technology, when 

humans used tools made of stone to hunt and fish. In order to study these 

items, archaeologists first have to find them, and we do that by exploring. 

Our excavations can take us to the most remote parts of the world, across 
Africa, Asia, and South America. Exploration is key to understanding our past 
and where we fit in the world, and it can begin in our own backyard" 

—Kathryn Ranhom, Ph.D. 
Paleolithic archaeologist,The 

George Washington Universit 
Fellow,The Explorers Club 

Paleolithic archaeologst Kate 
Ranhom axavatng artifacts 
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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 mmd 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 7,000 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 languages work. In 

many cases, these undocumented languages are spoken in parts of 
the world that are not commonly visited, or are poorly understood 

by outsiders. 
"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 to be explorers, and willing to be 
partners with people from diverse cultures all around the world" 

—Andrew Harvey 
Linguist; FeIlow,The Expiorers Club 

38 	EXPLORATION 



lrnagin in Exploration 
"While planes, sateflites, and rockets have fiown over hugo areas of nur 

planet, most of the areas directly above nur dense cities remain relativelv 

unexplored.This layer of airspace is lound just above the tapst bufldings 

in nur cities lt extends up to about 1,000 feet hecause the FederalAviation 

Administration (FAA) does not want pots to get any lower than that tor 

reasons of satety. 

"Though you can easily see this space by looking up from the sidewalk, 

few peuple are ahie to get cameras und other scientific sensors up that high 

für very iing.We explore this aerial layer with a tethered aerostat-a minivan 

sized heiium haUnon tied to a long cable lt cifil litt a varioty of cameras, 

blinking iights, radios, or antennas to get sophisticated images. 

"Lifting various special cameras lets peoole like city planners und security 

officials see interesting patterns in the landscape from a really exciting per-

spechve. When the cameras get tu about 800 feet above ground level, we need 

to invent teays to aim und take many pictures while standing on the ground. 

This rediuires us to create most of our own equipment from existing technol-

ogy. First, you draw vour ideas and dreams in a sketchbook and then refine 

them once 'ou undetstand what your redluirements  are.Then yen have crafts-

men help you huild vour customizod equipmentThese are actuai!y inventions 

because they are unique. 

"lt is important to keep cern-

ing each time you make a mistake. 

Designing these fascinating tods 

und tlying thom above sites 15 a cre-

ative form of exploration, lt helps 

you get dose to interesting things 

that are just out of reach in an area 

not coverad hy niere conventional 

imaging.This is explorationl" 

- Curt Westergard 

Digital Design and Engineering; 

Expiorers Club member 

Ftemotety controlled aerial cameras 
survey invasive seaweed in the 
Potornac River, 
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Exploration Technology 
New technologies give expiorers state-of-the-art tools to study 
existing data or 10 search for fresh information in new wavs. For 
instance, the latest imaging 	hnology may he ucd reniotely 
and in the ield at expioraiiLv ites. Laser surtace scannirig 
aliows sites 10 be rapid!' iianped, and thermal scanning is 
used to detect aniniI ;nigration pa I2rn 	reFtlote areas. 

Lidar (the 	comhines "lighL 	i "radar") is similar 
in operation to rdJar hut uses reflected light froni a laser \V ilh 
radar 10 make higi-resolution nius. Lidar is used in archaeol-
ogy to detect siles for exploritinn !t is also used for gcography, 
geology, seisrnology, forestry, 	ns.plieric piiysiCS, airvorne 
laser swath mapping (ALSM), laser altimetiy, and contour 
mapping. Small lidar unils using optical coliererice tomography 
(OCTJ can map ancient human and primate teeth. 

Aviation Exploration 
"One important area of aviation exploration involves investigating 

aircraft accidents.The goal of every accident investigation iS 10 

discover why it happened and to prevent another similar tragedy. 

Aircraft crash investigators analyze the three components of every 

accident: the human (pilot, mechanic, crew member); the machine 

(the airplane artd its components); and the elements (weather). 

Information from this type of exploration contributes heavily to 

making commercial planes the safest form of travel. 

"Aviation exploration does not begin at the tip of a massive 

rocket Ship pointed into space. lt actually starts with design and 
building plastic or wooden models.The explorer can discover in 

his own backyard how to answer questions about how to make 

something fly straight, turn correctly, reach its destination 

and return. 

"Besides aircraft design and function, many other aspects 

of aviation also require exploration such as finding lighter, more 

efficient fuels and improving communications. Exploration in 

aviation, like all exploration, is limited only by one's imagination:' 

—Harry Brooks, Esq. 

Aircraft accident investigator; 

former linited States Marine Corps fighter pilot; 

FelIow,The Expiorers Club 
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Exploration and Molecular Biologv: 
The Next Frontier 
We normally think of exploration as traveling in or through a gecq 

area in order to learn about it.Today we can use sophisticated ted 
travel into and through the cells of living organisms and even dee - 

their molecular inner workings. Molecular biotogy is the branch o 
that deals with the nature of biological phenomena at the molecular levet 

through the stucly of DNA, RNA, proteins, and macromotecules invotved 

genetic information and celt function, 

'Molecutar science is in the midst of an exciting revolution i;. 	p...- 
tational biology using 'big data' approaches to gain unprecedented insight 

into biologicat functions at the most fundamental levels of life, which affect 

diseases and medical treatments, environmental science, agricultur€ 
human origins. 

Molecular biological research is sometimes dassified as basic' 
translational. Basic research focuses purely on discovering new knowled 

about biological systems.Translational researdi is focused on applying the 

newly discovered knowledge for the betterment of the planet and its inhabit-

ants.Whole new worlds await discovery and explorationl' 

—Steven Patiemo, Ph.D 
Deputy directoi, Duke Cancer Institute; Eagte Scout 

hr m unofluoreserd image of a hwnan melanoma cell lii 
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NESA World Expiorer Program 
The Boy Scouts ofAmerica's STEM (science, technology, engineering, 

rnathematics) Initiative gives Scouts an opportunity for exposure to 

relevant occupations. These experiences will help thern develop skifls 

critical for the competitive world market. 

Sending a Scout to a remote location dates back to the first Richard 

E. Byrd Antarctic expedition in 1928. NESA has now developed the World 

Expiorer program. Selected, highly qualified Eagle Scouts can go on 

expeditions to rernote areas and contribute to a specific scientific projecl 

in an area of great interest to the individual. NESA program destinations 

include the Arnazon, Arctic, Galapagos, and South Africa, with expansior 

to other areas under development. 

• In the Amazon, the NESA Eagle Scout Amazon biologist will work in a 

restricted-access biodiverse science Station in the pristine jungle. 

• The NESA Eagle Scout Galapagos biologist will join existing scientific 

conservation and research projects in this unique setting. 

• The NESA Eagle Scout arctic marine biologist will study rare marine 

mammals in the Smithsonian Institution's highlv restricted Narwhal 

Tusk Research prograrn. 

• The NESA Eagle Scout paleoanthropologist will participate in evalua-

tion of a spectacular finding of new early human species at a site in a 

national garne preserve in South Africa. 

The program continues to 

grow and is likely to include 

more equally exciting 

destinations. For more 

Information, go to 

www.nesa.org , email 

nesa@scouting.org , or 

contact the NESA office 

by calling 972-580-2000. 

Eagle Scout Alex Houston 
tested the frigid waters 
ofAntaretica dunng bis 

adventure thera. ' 
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E-very exploration expedition begins with a carefully detailed 
plan. Before you go on any expedition, risc ehe following steps 
Co 	t:d prepare. 

Dev&op a Concept 
The CcOcepi mav arise rom a longstanding interest or from 
someti ig that suddenl piques vom curiosity An initial 
concept needs Co be further deflned fGr the expiorer to have a 
realislic view of the goal and whether it can be accomplished. 
Keep in mmd that a successful expedition does not necessaril 
require that you mccl your predetermined goal—vou mav 
actuallv learn more [rom failure. However, you need a basis for 
pursuing the exploration, and a concept is required tor direction. 
What is vour obiective? What are you hoping Co learn? 

Cb.r esearch 
Do rec .tbout your obiective to more fuliv understand what 
vou are tr\'mg to achieve and how Co go about lt. To determine 
the best timing tor an expedition, you must know ahorn the 
geography and clirnate of your destination. lt von are going 10 

an unfamiliar area, find out 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 von can obtain at the site. 

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



SalectYourTeam 

Cc 	r vhat 
determine who ran provide the expertise needed, The skills that 
each individual brings to the team will heip you determine how 
manv expedition members vau must have. Limit the group size 
by,  seeking am people with multiple skills. For example, one 
team member might have cooking skilis or medical knowledge 
in addition to bis or her primarv expertise. 

Team behaviar and chemistry are important consideratians. 
If a brilliant scientist on vour team lacks the soda! skills 10 get 
along with others, vou might reevaluate that person's role to 
avoid frirtion later an. Evervone at same time or another has 
been an a team that was not functional. Poor behaviar might be 
oniv an annoyanre in your normal environment, hut it beromes 
a rriticai issue and marc diffirult to deal vith in the fieid. A 
team memher usualiv rannot just leave an expedition without 
creating ransequences for the mission. 

'bu must also realize that an expedition ran be stressful, 
and how someone reacts under stress mav affert vaur activities. 
Älthough lt may be hard to guess their respanses ahead of time, 
you should get to know your companions hefore setting am so you 
have an idea of their personalities and ran spot anv warning signs. 

Finallv, make sure that evervone will be availahle at the 
time prapased for Ihe exploration. 



[TI 11 	Yii a 
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 alter 
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 dose friends so they can follow 
your schedule and help if problems arise. 

Considering the financial requirements—how 10 pay for an expedi-
tion—is an essential part of preparation. Expeditions have become 
stranded due to inadequate 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 gilt or grant. Supporters might also provide equip-
ment or services that can help you stay within your budget. 

The equipment required for your expedition will vary willi 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. 



Consider extra batteries, buibs, digital camera memory, cords, and 
other essentials. Plan to "pack lt out" to avoid leaving any non 
biodegradable supplies at the location. Above all, be pracical. 

Tohelpyou 
Suggested Personal Items 

take only what 
ior an Expedition 

you need on an 

eane d d field 
Bach person should bring personal supplles custornized 

tor the expedition. Start with the Scout Basic Essentials 
expedition, (trom the Boy SCOUt Handbook) and also usa the fol 

consultthe lowing checklist: 

Group Camping «i 	Adhesive handages, assorted sizes 

Gear Checklist 
i 	Liquid soap 

 
J 	Lp bairn with sunscreen 

inthe Boy j 	5unscren lat least 30 SEE) 

Scout Handbook. -1 	Sunglasses 

1 	Hat with brirn tor shade 

J 	lnsect repellent containing DEET 

lodine tahlets or ultraviolet light source and 

portable filters tor water purification if bottled water 

is not available; filtration straws are also good 

.J 	Flashlight 

J 	Headlarnp 

J 	Binoculars 

J 	Carnera 

J 	Batteries tor all devices 

J 	Ducttape 

MM 

ew 
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No single device is perfect for all conditions, hut a mobile 
phone configured for the local mobile network is the most 
common and versatile communications tool. Texting may 
work when connections for cails 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 commurlications you may need to corisider 
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. 
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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 Co screen participants for medical conditions that 
could cause trouble later on. These may include asthma, 
severe allergies particularly Co 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 Co be open about their medical 
needs. Remember that if someone is injured or becomes ill 
00 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.) 

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

Few people have medical evacuation coverage inciuded 
in their health insurance, so it is vital that each expedition 
member obtains an insurance policy tor 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 Co 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. 



Expedition Medicine 
ha rass ta a amota ae s concerned abont heahh ana 

aaftv. u- st oacae a  e a  1 e i  qe k ep  the d aopeh nord xhere many 

soucs ara ead,;', a )ahab;e, b-it remote areas have 'ev resoarces. Saeti 

rOtS erec (a' b e auo d±erent thea n an arban s ei-,ng 

VtJerness 	ocne s def'ned as meoca care t\here access to stan 

aera rsnurces s dcut or aosent. edicacara an a Scout.nd t ro s a cood 

xampe of cdernee meocfte. Seac and-rescu rnssons and meacal 

nrsSaflS 	de - ae' ooei COufltr:eS ara other exampies. 

Exoecbbon mactrhne s a scoset of tJernaas medcne ;hat dea tho 

care 	er sendfic or educahona eeents. Doctors, nurses, anti 

emeraene. flarJC :echncans iH cnn be inv ,3ived n expedhon maacne, 

Ptoart'on ncuaeS sreen.ng Xoecl boa memoc's for exsdng medcai 

cona'tons taat ma case e probem tarunahon 'scommendadons seecd'g 

ca'cnaey mno's suppes. end arrenang tor poss'bie rnedca evacuahon 

ant oroper'as ano. Dat maar prooLems mao abse, auf vou most pan for 

snroJs 'f' 

One c, eat nsect of rdhon meacne is that ts practitioners am not 

rcs:rateO tonne oaon:n area or en.Hrcnment bot mao an tounges. 

3r?ns trat ununn cesets acer areas, and oute' spa;e.The heahh care 

oroessGnn s an 'moo'tant oart ot att exaedhcn' 

—Michael Manyak, M.D. 
Expedition medicine specialist; Distinguished Eagle Scout; 

FelIowThe Explorers Club 

Expedition medicine 
export and expiorer 
Michael Manyck (center, 
with patient) treats and 
arranges evacuation of 
an inured patient from a 
remote expedition 



Medical Supplies 

Recommended Supplies for a 
Team Medical Kit 
The following suggestions may be moditied depending 

on the number of expedition members, length of travel, 

arid destiriation. A health-care professional who is 

familiar with the remote surroundings can help you cus-

tomize items for the trip. lt's safe to say that the more 

extensive and remote the expedition, the more elabo-

rate the kit will need to be. If individual team memhers 

will be carrying prescribed controllecl substances or 

injectabie medications, certain legal requirements apply. 

Consult with your merit badge counselor, who can help 

you find out more about those reauirements. 

1 
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Medication y Unit Dosage Total_1_ 

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 600 mg, 3 
100 per bottle 

Anti-diarrheal (loperamide 2 mg, 1-2 tablets 10 bottles 
hydrochloride) 24 tablets 

Clove oil (for dental pain) 60 ml 

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 rolls 

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

1 box 

Scissors 1 

Tweezers 1 

Sterile hypoallergenic or latex 
surgical gloves  

Size 7.5 1 box 

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 1/sx 3%inch 1 box or 5 rolls 

Safety pins  1 package 

Throat lozenges  100 

Lip balm for sunscreen 10 

x,  

0 
Persona' 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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Recornmended Personal Medical Supplies 
for an Expedition 
1 Personal prescription rnedications (inoluding the generic names tor 

rnedications and doses, with a note from the prescribing physician on 

letterhead stationery tor controlied substances and injectable medications) 

1 Anti-diarrheal iloperamide hydrochloride) 

j Antibiotic tor seif-treatment of moderate to severe diarrhea or 

infections )discuss with your doctor) 

J Antihistamine 

1 Decongestant, alone or in combination with antihistamine 

1 Motion sickness medication if you are susceptible 

Acetarninophen or aspirin tor foyer 

1 Ibuprofen tor pain 

1 Acetarninophen with codeine tor strong pain 

1 Cough suppressantexpectorant 

1 Throat iozenqes 

1 Antacid 

1 1 percent hydrocortisone crearn 

1 Bacitracin ointment or similar antibacterial cream 

i Antifungal cream 

lt the expedition will require traveling by plane, carry medications in their 

original containers in your carry-on luggage. All liquids and geis must be 

less than 3 ounces and carried to ether in a resealable plastic bag. 

Any expedition nember with a 
medical condition should carry a medical 
history includlng any medications used, 
even lt the condition is under control. 
This abows 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 ernergency. 



The Sweet Sixteen of BSA Safety 
The "Sweet Sixteen" of BSA safety procedures for physical activity-16 points 
that embody good judgment and common sense—are applicable to all activities. 
1. Qua!ified Supervision. Eveiy BSA activity should be supervised by a consci-

entious adult who understands and knowingly accepts responsibility for the 
well-being and safety of the children and youth in his or her care. The supervi-
sor should be sufficiently trained, experienced, and skilled in the activity to be 
confident of his/her ability to lead and to teach the necessary skills and to 
respond effectively in the event of an emergency. Field knowledge of all 
applicable BSA standards and a commitment to implement and follow BSA 
policies and procedures are essential parts of the supervisor's qualifications. 

2. Physical Fitness. For youth 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 addition 
to the hea]th history. The supervisor should adjust all supervision, discipline, 
and protection to anticipate potential risks associated with individual health 
conditions. Neither youth nor aduits should participate in activities for which 
they are unfit. To do so would place both the individual and others at risk. 

3. Buddy System. The long history of the buddy System in Scouting has shown 
that it is always best to have at least one other person with you and aware at 
all times as to your circumstances and what you are doing in any outdoor or 
strenuous activity. 

4. Safe Area or Course. A key part of the supervisor's responsibility is to know 
the area or course for the activity and to determine that it is well-suited and 
free of hazards. 

5. Equipment Selection and Maintenance. Most activity requires some special-
ized equiprnent. The equipment should be selected to suit the participant and 
the activity and to include 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 supervisor 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 gear; and all need to be dressed for warmth and 
utility depending on the circumstances. 

2 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 appreciated by all participarits, and the supervisor must 
ensure compliance. 
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ie PrincpIes of Leave Nc 

1. anahedandxecae 	- 

2. Travel and camp on durable SLJrO 

tr3:is and cam 

3. Dispose: 	aste prcerH: 

4. Leavenayoufind 

5 	inimizecami,fireimpa;t. 

6 Repectwildife: 

7 BconsiderateotothervisitcrsI 



As an amateur explorer, consider dow exploration 

activities and their associated scientific goals mey 

aftect historical artifacts or pristine environments 

and ecosystems, which belong to all of humanity and 

history. Practice the highest level of outdoor ethics 

possible early an, and those good habits will become 

exactiy that—habitsl 

Tread Lightly! Principes**  

Travel responsibly. Stay on designated roads, trails, and 

areas. Cross streams and launch your watercraft only in For more iriforma- 
designated areas. 

tiori about outdoor 
Respect the rights of others. This includes private property 

owners, all recreational trail users, campers, and others. ethics, Leave 

Educate yourself. Plan for your trip by obtaining maps, No Trace, and 

regulations, and other information from public agencies. Know Tread Lightlyl 
how to operate your equipment safely. 

Avoid sensitive areas. Many of these areas, such as historical, 
seetheBoy 

 

archaeological, and paleontological sites, are also protected Scout Handbook 
by law. and Fieldbook. 
Do your part. Be a model user of the outdoors; leave the area 

better than you found lt. 

The Outdoor Code 
The BSA's Outdoor Code reminds Scouts of the impor -

tance of caring tor the environment. lt das special 

meaning wherever you mey he exploring. 

Outdoor Code 

As an American, 1 will do mv best to- 

Se clean in my outdoor manners, 

Be careful with fire, 

Be considerate in the outdoors, and 

Be conservation-minded. 

* *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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After you return, you will share the data and findings of your 
exploration. lt is useful to compile a report about your expedi-
tion including obective, 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. 

i 
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. lt is also important to reflect on what did not 
work weil or what could be improved. This review can be 
recorded if desired, hut 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. 

In addition to a written report, you might give a talk or 

make a presentation of your findings. If a problem or 

dispute arose, you may be required to provide informa-
tion. These are all reasons why accurate record keeping 

is important. 

68 	EXPLORATION 



Exploration and Docurnentary Production 
"Documentary production plays an important role in exploration because 

it captures visual testimony of events and discoveries. lt supplements 

written reports of expeditions, documents research in remote areas, and 

provides real-time environments and circumstances. 

"A eerfect example of documentary value occurred recently when 

1 was dropped by helicopter atop the isolated mountain range of Cape 

Melville on AustraHas northeastern CapeYork Peninsula, alonq with National 

Geographic photographerTim Laman and herpetologist Conrad Hoskin, 

With peaks composed of boulders the size of school buses, Cape Melville's 

seemingly perilous summits had been largely unexplored tor science before 

the team traveled there in search of unknown species.The upland of Cape 

Melville is a thoroughly isolated rein forest ... Within just two days the team 

tound five new reptiie and amphibian species, including a magnificent leaf 

tail gecko Jiving in what headlines around the world subsequently dubbed a 

Lost World'—just miles from human hahitation.These rein forest-associated 

inhahitants have been completely isolated up there tor millions of years. 

"Verbal reports could not do justice to these discoveries. So go 

expiore .. and don't forget your video camera!" 

—Nancy Donnelly 

National Geographie producer; Feilow,The Explorers Club 

A new species of leaf-tail gecke fourd 
on an expedition with documentary 
producer and expiorer Nancy Donnelly 

Nancy Donnelly at Cape Melville, 
ustralia, Lost World" camp 
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[Ei,siuisi iu :i .xs III wai 
In working to earn rhe Exploration merit badge, vou will prepare 
tor an expedition (requirernent 7) and ihen 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 carefuily and thoroughly, using the steps and 
the skilis vou have learned in completing requirernents 6 and 7. 
Your expedition must be supervised by vour inerit badge coun 
selor or bv a counselor-approved person. Qualified expedition 
advisors might be recruited from the ranks of school science 
teachers. museum educators, park rangers, nature instructors, 
and others with ntific k:Tj: - as 
and expertise. 

Packing an Animal? 
Any expedition traveling into a remote and rugged area 
where the use of pack animals (horses, mutes, ttamas, 
etc.) might be required calls for appropriate planning 
to inelude attention to the health anci wetfare of these 
animats.This includes food, water, medical supplies, 
vaccinations, heatth 
certiticates, and 
so on. Similarly, 
if one's expedi- 
tion included only 
a companion pet, 
that animal's needs 
must be planned 
for, as weit (water, 
food, teashes, etc.). 



Exploration Organtions 
Se;s: org.;:.zations make exploration a kev part of their func-
tio:: ;::emhership. Studving iheir websites and perhaps 
contacting the organization mav give von insights for your expe 
dition and also connece vou vith people who can serve as 
resources for information. 

A good wav to hegin vour efforts in exploration is to 
volunteer wieh one of these organizations or to get to know 
scientists within vour communitv. Become acquainted vith 
museums, local high school science teachers, ehe science 
deparements of communitv colleges or universities, and ehe 
local chapters of organizations that have exploration interests. 
These scientists offen can serve as mentors and consulearets Co 
an exploration proiect. 

Some of the best known exploration-re1ated 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) 



Getting Started: 
Joln The Expiorers Club 

\ Ca ae i3eas od or have namen the Exooraton 

ment COe toa ore egha fam stdet mernhrsh;p 

n`he Exoamm Caa Ommre VOL; nan netciork etn 

expores om ah OvCm te vohd and many aress o 

nteres: d»tn vour oamnnhs permss;on. dovnoaa 

ne a ahuahon fom Aaamexoorems arg cantact the 

Nahona Eagie Scaat Assooahun t.a hna an Exoorers 

Cuo aansor ar te requred etter of remommendahon 

NC nxors an e\oCrenoe s necass a r v 1 o become a 

stL;dnr memDem 

Become an Expiorer! 
"Each of us can be an explcrem. :ery day of anm ans Exporacnis 

investigating the world aroi;nd us—wherever n is \'e ma', hink of 

Meriwether Lewis andWiHiam Cark, who mapoed and docunteJ the 

American West; or Ernest Shackleton in searon Dt tne South Pole.Hoaever 

exploration doesn't require a trip halfway around th 'norla \e can nach 

be an explorer in our own neighborhood—investigati ng the n mas 

plants, soils, weather, stars, and other parts ofthe envranme'- r \\'e can 

he an expiorer in the cf, —'g but the zeope—pernaps dong a 

srvice projectin a schcoi or senor facHty,  

'Exploration is :earn ng screthng ne„„ ,  bt dong Aong vvfth cuhost 

cnn sor neet . n;  exyara:ian man es a crefu oan, ffipementanOfl 

da m'e  aan anti an atnr-acton m e'. Leern abaut ton cand arou'd 

dfl 	rIorer: 

—RearAdmiral (retired) Joyne Johnson, 

DU, US Public Heaith Service Former chief medical officer and surgeon 

- 	 generaL U.S.Coast Guard; FellowThe Explorers Club 

Physican and exporer Dr. Joyce Johnson 
undergoing polar survival training with 
theU.S.oastGuard 
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re 
aerospace. Space including Earth s 
atmosphere and the space beyond. 
alpine. Mountainous or high; relating to 
or resembling loitv mountains. 

anthropology. The studv of human 
heings. ::i present. 
archaeoogy 	tudv of the human 

remains such as 
structures, artifacis, and monumems. 

biochemistry. Chemistrv that deals with 
the chemical compounds and processes 
occurring in living things. 

biodiversity. The biological diversitv (va 
rietv) in an environment as indicated hy 
the numbers of different spedes of plants 
and animals that live in that ecosvstem. 

bioprospecting. The search for plant 
and animal species from which medicinal 
drugs and other commercialiv valuaNe 
nroducts can be ohtained. 

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

concept. A general idea or understanding 
of something: or a plan er intention. 

cultural anthropology. 	.: dv of 
human culture, especialiv social structure, 
language. law. politics, religion, art, and 
technobogv. 

deforestaton. The clearing or destruction 
of forests. 

dopamine. A chemical that is responsihle 
for transniitting signals betveen the nerve 
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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 
hves in extremely hot environments. 
interdependent. Mutually dependent; 
depending on each other. 
interdisciptinary. 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. 
iogistics. The handling of the details of 
an operation. 
macromolecuie. A very large molecule 
(as of a protein). 
mammatian. Of a dass of warm-blooded 
backboned animals that have hair, nourish 
their young with milk produced by 
mammary glands, and include humans. 
mierobe. 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. 

molecutar biotogy. The branch of biology 
that deals with the structure and func-
tions of the proteins and other molecules 
essential to life. 
molecute. The smallest particle of a 
substance that retains all the properties of 
the substance and is composed of one or 
more atoms. 
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. 
paleoanthropotogy. The study of 
extinct and prehistoric human ancestors, 
mainly through examining their fossils 
and artifacts. 
Paleotithic. A prehistoric period when 
human ancestors first made and used 
primitive stone tools. 
paieontotogy. The study of the fossil 
remains of animals and plants. 
physical anthropology. The study of 
human evolution and physical variation. 
ptate tectonies. 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. 
subgtaciai Beneath a glacier (a large 
body of ice). 
subterranean. Underground. 
terrain. The physical features of an area 
of land. 
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Scouting Literature 
Boy Scout Hand book; Fieldbook; 
Archaeology, Astronomy, Aviation, Bird 
Study, Chemistrv, Environmentul Science, 
First Aid, Fish und Wlldllfe Management, 
Forestrv, Geology, Insect Study, Inventing, 
Mammal Study, Med icine, Mining in 
Society, Nature, Nuclear Science, Ocean-
ography, Photography, Plant Science, Reptile 
und Amphibian Stutiv, Robotics, Scuha 
Diving, Signs, Signals, und Codes, Soll und 
Water Conservation, Space Exploration, 
Veterinari Medicine, Weather, and 
Wilderness Suruival merit badge parnphlets 

Visit the Boy Scouts ofAmeric's 
official retail website (with your 
parent's permission) at 
http://www.scoutstuff.org  for a 
complete listing of all merit badge 
pamphlets and other heipful 
Scouting materials and supplies. 

Aronson, Marc, and John W. Glenn. 
The World Made Neui: Why the Age 
of Exploration f-luppened und How 
lt C'hanged the World. National 
Geographic Children's Books, 2007. 

Bailard, Robert D., and Rick Archbold, 
The Lost Ships of Robert Ballard: An 
Unforgettable Underwater Tour by die 
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 Brauery und Conquest. DK 
Publishing, 2011. 

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

-. The Modern Explorers. Thames & 
Hudson, 2013. 

The Seuenty Great Joumeys in 
History. Thames & Hudson, 2006, 

Knauer, KeIly. Greut Discoueries: 
Explorutions Tliat Changed Histoiy. 
Time, 2009. 

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

MacLeod, Alasdair. Explorers: Greut Tales 
of Adventure und Endurance. DK 
Publishing, 2010. 

Manyak, Michael J., M.D., Joyce J. 
Johnson, D.O., and Warten J. Young. 
Lizurd Bites & Street Riots. WindRush 
Publishers, 2014. 
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Matthews. Ruren. Jk E;':tesS &t:s: 
DK Publishng, 212 

Mille, Rcr. C:ens sstc c 
R 	21t 

Cer.t.n. 014. 

PrLL AnJre 
- 

Firei. ßooks. 20111 

S:ewart. L'z 

L. S.Candlevick,'01 4 

Multimedia 

Natioa hic, 

Burns. Ken. Crkr Tne 

:zeCoi 
PBS. 	99 

NA SA Videos varous Lopics. 
- ;ww.nasa.gov  multimedia 

videc'gall 

National Ceozrahic Live ':e Ex 

DVD Nationa: Geographic. 	- 

.live st:eaming 
Ocean Exploration Trust. 

Ip: 'vauciushve.org 

.DVD PBS. 2066 

-'- D\ 	PBS Horne 

Oranizations an -, 

Arneraitne Club 
710 IOtli St., Suite OO 
Golden. CO S01 
Te1eior.e: 3S4-Cli0 
Vebske: 

ww.ameticanapinecluhorg  

American Museum of NatwI Hisiory 
Cemral Park West at 79th Sire ,--i 
N€;v York. NY 10624-5192 
To-free :eephone: S00462-S65 
\Vebsite: http: 	vamnh.org  

The Expknes Club 
46 E. 70ih Siree 
New York. NY 1 - 
Telephone: 

.Tsorg 

National A e ro n a u tics and 
Space Administration 

300 E. 5:s: 	5.1:r SRSO 
Washington 
Telephone: 	.Ti 
Website: hup: 

National Eage Scout 
Associr :‚ (NESA) 
Bov 3::... oiA:itenca 
1523 -: IValnut Hill Lane 
P0 Box 13209 
Irving. 11\ 0I5-209 
TIphor- 9-550-2000 

- site 	:2 ww'.v.nesa. 

Expiorers Program 

National Gaographic Socet 

1:45 lth Street NW 
Wasitington. DC 20036-46SS 
Toil-f:ee telephone: S00-64-5463 
\Vebshe: 
hu;- .vv.nahonalgeographic.com  
e:iorers 
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Imaging technology: Curt Westergard, 
aerial imaging, thermography, and 3D 
visualizations for ccli tower, power line, 
and skyscraper design; president, Digital 
Design and Engineering; The Expiorers 
Club member 

Marine biology: Ellen Prager, Ph.D., 
chief scientist, undersea research station 
Aquarius Reef Base program, Key Largo, 
Florida; marine scientist consultant for 
"Good Morning America"; author and 
frequent media guest; Fellow, The 
Explorers Club 

Marine mammal biology: Martin T. 
Nweeia, D.M.D., D.D.S., Harvard School 
of Dental Medicine; scientist, National 
Science Foundation; Fellow, The 
Explorers Club 

Medicine: Joyce Johnson, D.O., rear 
admiral (retired), U.S. Public Health 
Service; former chief medical officer 
and surgeon general, U.S. Coast Guard; 
coauthor, Lizard Bites & Street Riots; 
Fellow, The Expiorers Club 

Meteorology: Jack Williams, Eagle 
Scout; founding weather editor of 
USA Today and author of several books 
on climate and weather; Fellow, The 
American Meteorological Society; 
Fellow, The Expiorers Club 
Microbiology: Jay Short, Ph.D., molecu-
lar biologist and entrepreneur; founder, 
BioAtla and Diversa (now BATF); widely 
published with more than 100 patents; 
a pioneer in extremophiie discovery; 
Fellow, The Expiorers Club 

Molecular biotogy: Steven Patierno, 
Ph.D., Eagle Scout; molecular oncologist 
and pharmacologist; deputy director, 
Duke Cancer Institute; expert in cancer 

causation and molecular carcinogenesis; 
multiple patents and widely published 

Mountaineering: Eric Simonson, 
Distinguished Eagle Scout; climbed the 
Seven Summits and discovered the body 
of famous mountaineer George Maliory; 
certified alpine and ski guide, American 
Mountain Guides Association; Fellow, 
The Expiorers Club 

Multimedia exploration production: 
Nancy Donnelly, National Geographic 
producer; Fellow, The Explorers Club 

OH and gas exploration: Glenn A. 
Adams, Distinguished Eagle Scout; 
leader in the field of shale gas explora-
tion; named a Texas Discoverer 1994 
by the Texas Railroad Commission for 
his leadership in oil exploration 

Paleoanthropotogy: Richard Potts, 
Ph.D., director, Smithsonian Institution 
Human Origins Program, National 
History Museum; widely published 
author; Lowell Thomas Awardee and 
Fellow, The Explorers Club 
Speleology: C. William Steele, 
Distinguished Eagle Scout; highly 
decorated speleologist who has explored 
more than 2,000 North American 
and Asian caves; Fellow, National 
Speleological Society; Fellow Emeritus, 
The Expiorers Club 

Tropical canopy biology: Margaret 
Lowman, Ph.D., tropical canopy 
biologist and chief of Science and 
Sustainability, California Academy 
of Sciences; widely pubiished author; 
Fellow, The Explorers Club 
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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. 

lt a Scout has already started working on a merit badge when a new edition for that 
pamphlet is introduced, ha may continue to usa the same merit badge pamphlet to earn 
the badge and fulfill the requiremeats thereirt. In other words, the Scout need not start 
over again with the new pamphlet and possibly revised requirements. 

Medt Badge Pamph'et Year 
American Business 
	

2013 
Amencan Cultures 
	

2013 
American Heritage 
	

2013 
American Labor 
	

2015 
Animal Science 
	

2014 
Animation 
	

2015 
Archaeology 
	

2014 
Archey 
	

2018 
Archstecture and 

Landscape Architecture 2014 
Art 
	

2013 
Aatronomy 
	

2013 
Athletics 
	

2012 
Automotive Maintenance 2012 
Avation 
	

2014 
Backpacking 
	

2014 
Basketry 
	

2014 
Bird Study 
	

2013 
Bugling (See Music) 
Camping 
	

2011 
Canoang 
	

2014 
Chomistry 
	

2011 
Chess 
	

2011 
Citizenship in the 

Community 
	

2015 
Citizenahip in the Nation 2014 
Citizenship in the World 2015 
Climbing 
	

2011 
Coin Collecting 
	

2008 
Collections 
	

2013 
Communication 
	

2013 
Composite Materials 

	
2012 

Cooking 
	

2014 
Crime Prevention 
	

2012 
cycling 
	

2013 
Dentistry 
	

2012 
Digital Technology 
	

2013 
Disabilities Awareness 

	
2014 

Dog Care 
	

2012 
Drafting 
	

2013 
Electricity 
	

2013 
Electronics 
	

2014 
Emergency Preparednesa 2015 
Energy 
	

2014 
Engineering 
	

2012 
Entrepreneurahip 
	

2013 
Environmental Science 

	
2015 

Exploration 
	

2016 

Merit Badge Pamph'et Year 
Family Life 
	

2015 
Farm Mechanica 
	

2014 
Fingerprinting 
	

2014 
Fire Safety 
	

2012 
First Aid 
	

2015 
Fish and Wildlife 

Management 
	

2014 
Fishing 
	

2013 
Fly-Fishing 
	

2014 
Forestry 
	

2015 
Gerne Design 
	

2013 
Gardening 
	

2013 
Genealogy 
	

2013 
Geocaching 
	

2010 
Geology 
	

2013 
Golf 
	

2012 
Graphic Arts 
	

2013 
Hiking 
	

2013 
Home Repaira 
	

2012 
Horaemanship 
	

2013 
Indien Lore 
	

2011 
lnsect Study 
	

2015 
lnventing 
	

2010 
Journalism 
	

2006 
Kayaking 
	

2012 
Landacape Architecture 

(See Architecture) 
Law 
	

2011 
Leatherwork 
	

2013 
Lifesaving 
	

2016 
Mammal Study 
	

2014 
Medicine 
	

2012 
Metalwork 
	

2012 
Mining in Society 
	

2014 
Model Design and Building 2010 
Motorboating 
	

2015 
Moviemaking 
	

2013 
Music and Bugling 
	

2013 
Nature 
	

2014 
Nuclear Science 
	

2010 
Oceanography 
	

2012 
Orienteering 
	

2012 
Painting 
	

2012 
Personal Fitness 
	

2013 
Personal Management 

	
2015 

Peta 
	

2013 
Photography 
	

2016 
Pioneering 
	

2013 

Ment Badge Pamph'et Vear 
Plant Science 2014 
Plumbing 2012 
Pottery 2014 
Programming 2013 
Public Health 2014 
Public Speaking 2013 
Pulp and Paper 2013 
Radio 2013 
Railroading 2015 
Reading 2013 
Reptile and 

Amphibian Study 2014 
Rifle Shooting 2012 
Robotics 2011 
Rowing 2014 
Safety 2015 
Salesmanship 2013 
Scholarship 2014 
Scouting Heritage 2014 
Scuba Diving 2009 
Sculpture 2014 
Search and Rescue 2012 
Shotgun Shooting 2013 
Signa, Signals, and Codes 2015 
Skating 2015 
Small-Bost Sailing 2013 
Snow Sports 2014 
Soll and Water 

Conservation 2013 
Space Exploration 2013 
Sports 2012 
Stamp Collecting 2013 
Surveying 2004 
Sustainability 2013 
Swimming 2014 
Textile 2014 
Theater 2014 
Traffic Safety 2013 
Truck Transportation 2013 
veterinary Medicine 2015 
Water Sports 2015 
Weather 2013 
Welding 2012 
Whitewater 2015 
Wilderness Survival 2012 
Wood Carving 2014 
Woodwork 2011 

BOY SCOUTS OF AMERICA • SUPPLY GROUP 
NATIONAL DISTRIBUTION CENTER 	 To place an order, 

2109 Westinghouse Boulevard 	 call customer service 
RO. Box 7143 	 toll-free 800-323-0736 

Charlotte, NC 28241-7143 	 or go to 
www.scoutstuff.org  
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