Pechaps Earth's earliest humons gozed upon the many wonders of Killmanjaro. Africa’s tallest mountain
and the planet’s highest freestanding mountain, Kilimanjaro towers above the East African plain. Its

highest summlt is 3885 meters. It is 50 massive that its weight measurably depresses the crust of the
Earth, Killmanjaro is a dormani voleanoe (netually three), with lis last eruption occurring 100,000 years
ago. It is located in the country of Tanzania, near the equator, along Africa’s Great Rift Valley.

Climbing Kilimanjaro means passlng through five climatic zones, including ralaforest. henth, moorland,
alpine desert, and arctic. Temperatures range from 85 degrecs Fahrenheit to below zero. Every year
156,000 people attempt to reach the summit of Kilimanjaro and almost half fail, But, the real adventure
of elimbing Kilimanjaro is In making the journey - regardless of whether or not the summit is reached.

The Making of the Large-Format Film

Dirkving this Mlm s the dream of capiuring the dramatle sweep and beaoty of Biimanjaro lor the giant
sereen. Accomplishing this feat is David Breashears, one of the world's leading adveniure mmakers, With
Kilimanjore, Dreashears refurns (o the high-altitude enviromnment where he fecls most at ease amd o &
subject exceptionally suited o his Hlmmaking talents,

FILMING STATS
Crow mMemsers. . o cocue oo B
-1, [
Camera orier Wam . oo 16
TrekHing group . ------..o. -7
Wisdghotilng .. .. ... ... BOO Ibs,
Wedghthequipament . . ., 120 b,
Overall weight carried . . 7200 Ibs.

“Filining Killmanfare was &
tremendons challengfe: we had to
elisnh the mountain fonr fimes to - : :

got the sliois we needed, But it's been very rewarddng as well, We want
people who will never go there themselves to experdence the wonder and
maghe of Killauaajere,™

- Darrid Breashears

Each perter carried 60 1hs,

It took 11 days of climbing and 120 porters to film Kilimanjiere. Normally a four- or five-day climb, the extra
trekking Ume allowed for a slow acelimation to decreasing oxygen levels during the ascent, and mlso foF e
ohaervation tHime, Whatl you will gee in this film is the story of a journey — a journey of courage and enduranoe -
frarm the lower rainforest reaches of Klllmanjaro o the arctic glacters at the swmmil, Atong the way, the
trekkers experience five climatic zones, encounter elephant bones high up the mountain, and see sirange
landseapes that remind one trekier, Nlesle Wineland- Thomson, of o Dr, Seass book: 1t was beantiful and 1t
sort of felt lilke I wis in Dr. Seuss land becanse the trees are so bizarre looking.”

Experience the trekkers’ lears and aspirations as you see the mountain through their eyes!

For more informatien on Kilimanfaro, please visil www, Dimnsorg (elek on flm distribution). You will find
updated information on the film, including where it 5 being shown in theaters,

Musaom| | Kilimenjars B a David Breashears film produced by Eilimanjar ine. incallaboration
i ' wilh the Housilon Muaseiim of Batural Sclenoe; the Denver Museam of Mature & Sclence;
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KILIMANJARO

Great Rift Valley - Kilimanjaro's Beginnings
i Roger Billam, Geologist

The Great Bift Valley in Eastern Alrica is one of the planet’s most dramatic features.
It is a GEOD:kilometers long fssure o the Barth's crust = equibvalent to ane-sixth of the
Earth's circumference! Strétching from the valley of Jordan in the north to
Mogambigue in e soulh, the eifl 8 visible from the Moon, Some of the world's mosi
spectacular but least known velcanoes are found on or near the Great Rift Valley,
where over 100 eruptions have oceuired o the et 150 years

Kilimanfaro i8 & massive stratovoleans lecated alongside the Greal Rift Valley in

“I'm. here in the

middle of this Tunzanla. Enormous forces beneath the Earth's surfaee foreed miolten lava (o the
incredibly lush surface and created pyroclastic wolcanic eruptions to form Kilimanjaro, There is
forest, bul aetually evidenee that the rift (s still in progress alopg the Great RO Yalbey, Kilmoamnjaro (s
I'm sitting on the conshdered a dormant voleano, not an nactive volcane, Al the mountain's highest
winleano with m half peak, Kiba, there fs an oy mile-wide erater surrounded by sulfucle steam.

mile of volcanic
rock Beneath me”®

- Roger Bilham

Witliout the ¥lolent eruptions of the past, the rich grasslands around Elimanjaro
would not exist, Water percolates through the rich voleanic soll to ereate land prime
for cultivation,

Mapping Activity

Where in Alrica is Kilimanjare? Enlarge the map of Alvica. Use
ETiN s aredfor the internel a9 eelerenees o this artiviny.

On the map, Indicate the Incation of Killmanjare, a dormant
volbtano I Taneanie, [ndieate the locations ol ather volcanoes in
Tanzania: Mi. Meru, Kerlmasl. Eetumbeine, Nogorongore Crater,
wndd O Dolnyoe Lengal, the youngest and most active among the
Tanzania velcanoes, which emipts about every decade.

[dentify the Olduval Gorge, an ares where early human fossils
have Been fotnel,

kdentify Lake Nawon at the oot of Lengad. This is the most polsonous
lake I Adeica, due o the mineral manall, As the lake evaporales, Lhe
mineral salts concentrate. Only algae lives here. The only animal
thent eun harvest dhe algee 15 the Romings, which (ocks bere in the
milllions. The lake provides a safe place for these birds fo nest and
radse chicks,

Extension

The Great Kift Valley has already been responsible foe
pusblmng Sawdl Arabie ofl the Afrlcan continend, Bechss
of the continuing action of the Greal Afcican Rift, Africa
could beok considerably different in the distant e,
How do you think Africa will look? Draw your prediction
in the box at lefl,

Afrlca today Africa in the dintant future

Ploscim | KiEmanjors s o David Breashears (o prodeced by Bllimanjan oo, 0 eallaboration
% Hrecll  ggh the Housion Museam of Natural Science; (e Denver Musoum of Nature & Sclence
[HEIE] gy e of Solence, Boston; and Omaha's Henry Doorly Zoo.
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KILIMANJARO

The Trek Team of Kilimanjaro

In choosing the trel team, the Kilimanjare producers soughl engaging individuals with wide-ranging interests,
ages. naticnalities, and backgrounds, The goal was to appeal to a broader audience by presenting the womders

ol Kilimanjaro through the eyes of youngsters, such as the 13-year-old African boy and I 2-year-ald Amerienn
girl, as well as more experienced individuals, such as the 85-year-old science professor and G4-year-old wriler
k] Hlstorian.,

Jacah Kyungadl
Leading the trek team and marratio? O Dilm (= Jacoh, B0, a Chaggn mountain qulde who las

elirmbsed ilisanjore over 250 tmes, Wil & NEelong eosnaectlon o the mouncls, e las alwnys
tived at Hs bose in Machame village, On his small farm, he rises cows and clilchens amd grows
codlee ond corm b e ferife voleanse soll, The ndsts it blonkel the ralnforest of Bimanjare Belp
water his crops. Jacoh elped design and construct same of the mouniain reuies. During the
Hllimin g Eeam's aseent, lie slinged Bils knowledge of lora and fauna tn the vernas climite gones,

Nleale Winelond-Thomson

Micole, 12, lives with her famdly in Massachaselis. She lovis o fide horses, hiks, and fackle the
wlls ol on o olamding gvim, She also s o seasoecd worlid traveler, thanks o ler parents
salar buslness, After she saw the ice-capped summit of Eillman|are for the firsi time and Jesard
her fuihiers tnbes of apcerdiig to its peok 1o LO70, Nicole voswed to elinl the mountaln berself,
There aren't many plels of 12 whi have climbed Lo e rool of Africa, and none but Nicole have
avernighied in the criter &t 18, 700 e

Mung =Hoansl” Mmarl

A meember af the Chagea tibe. Hansl, 13, lives with his family just oulside twe 0w of Arusha,
wleere D can see Billmanjare 20 mdles i (e distnance. He excels i matls, plays soceer, (s
accomplished on (e computer, and speaks English as Quendly as be dees Swahill. His father's
experiences olimbing Kilimangaro fined up Hansl's imoginatiam, Throughant the joarmey. he
dispdayed remarkable ewaclty and willingness b0 learn, takiog @ keen nterest in the sclence al
e valcano amd n the INAX camera,

Auwdrey Saikeld

Audrey, 64, 15 an award-winndng writer ol historlan, langely on the subject al mownlaloeerieg,
Cwrrendly at work on a Natlonal Geographic Socicty ook aboul Kilimanjaro, she coauthnared
Last Climbs The Legendery Brerest Expeditions of George Mallory with David Deeasheass,
Audrey lives in Cumbela, England, Although she has spent her carcer raveling to the mountains
of e world, sise had never climlsed o peaki as legh o8 Kdimianjaga

Heidd Alberisen

A onotive of Depmnsk, e, 20, 15 0 speecessful model ongd an ovsl painder, She grew up iaking
camping trips to the Alps with Ter family and developed an abiding faseination for maunisins
wintd adlveriune, Threa st e expeditioon, her exiroverbecd nauee isgired her cammdes, Mo
matter ow thin the alr grew o how high the ieam ascended. Heldi's energy never laggted s
alie sloleted. painted. wrebe, end pliatograpleed hee way b e Do,

Roger Bilham, Fh.o.

Recn 0 Esggtamd, Hoger, 55, s now based at the Unisersdiy of Boulder In Colorade, & leasling
authority on carthaquakes, valcanoes, and tectonle plate movemend, he has stusdlisd the mevement
af Easl Adréca’s Oreat REC Yalley for years, & born teacher and communieator, the professar
inspdred and taught (e we youngest members of the team with his boundless enllosinsm o
ihe sclence of mountains

| Kilimanjaro 5 o David Breashears flm produced by Bilimanjaro [ne, In collabaration
,‘;_'L:: 1 with then Hioses o Musewm of Moluaral Sclenoe) the Denyer Musenen lIFﬂI-lI-I-IIL & Holence:
TR Museum of Seience, Bostan: and Omaha's Heory D




KILIMANJARO ;

Scientists at Work on Kilimanjaro .

Many of us assume that the ice atop Eilimanjaro is a constant feature. But is it? Until aboot 1880,
glaciers encireled the entire crater of Kilimanjaro, Today, there is considerably less ice on top of Lhe
monntain than thers once was.

= e way o tell s by comparing photos, Examine the phete (o the left,
falsen in March 2000, Motiee the amount of ice on top of the moungain.
Mow go (0 www, geg umass.edu ! climate Staneanda fretreal. himl and look
al the photo taken in March 1974, Do you see the cifference in the
armount of feet

Look at the chart fo the e P T

right, whideh plots the glacser "R
arca from the year 1880 bo ’
the year 2000, Notee the

ot vl Jafliegn Sisalily Coast. decrease in the glacier area i o 2. 10,10
over the past 120 years Ewu
ey i ;
What s happening to the lee? Why? Sclentisls are iryhag o a JEL1 7]
answer these questions by gathering data. : I3
~w, LEEE 1300
1 A i

Meet one of the research teamns thal studies the ice on top ;
of E.I.u.mlﬂdmu! i (M RO0 MM ThE O MES 3N NN DG JoE

Dr. Doug Hardy, climatologist al the University of Massachusetts (UMass), led a
team that crecied a weather station at the top of Kilimanfaro in February 2000
The wealher station operiles using solar power. [ mensures and records alr
temperature, humidity, incoming solar radiation, wind speed and directions,
barameiric pressure, and changes in the surface helght of the e cop, Several
times a day, it sends observations o a UMass computer via satellite transoitter
The weaiher station i deeated ot 57840 meters above sea bevel near tee sumimil
of Elllmanjaro.

.

The researchers know that glaclers survve where there is & net accumulation

of lee from vear to year. But, at this one spot, they found that the ioe surface
decreased in helght by more than one meter afler one yeirn, reneving many yeirs
of accumulation. Same people have specalated that the ice on Kilimanjare could
disappear by 2020 due to nsing temperature, or “global warming.” Doug Hardy

13y, D | Lssily innkien & il
o ciions at ihe wesiher :
santion, Mol Madas vt and his leam caution against jumping o thal conclusion.

Lifas Gt livasm

Inquiry - Think Like a Scientist!

What guestions do you have gfter reading the abowe information?

Hmp con scientists find out if o decrease in the glacier oren on Kilimanjero is typical of other tropical locations?
Whet eridence would you need in arder to drow conclusions?

What are some alternative explanations, besides increasing air lemperature, that could explain why the ice 15
decreasing on Kilimanjaro? Understanding the health of glaciers, Hke that of bank accounts, inalves
considering both credits and debits, On Kilimanjare, credit comes [rom precipitation (snowlall] and the
primary debit is sublimation (where enerdy Inputs, such as solar enerty, cause vaporization of lce insteac of
melting). Overall. there has been a negative balance on Kilimanjaro for mere than 100 years. Explain how this
negative balance could be caused by a change in precipitation.

How are glaciers on ether mountains near the equator responding to climeate?
There 15 research being conducted (n Tibee and 0 the Andes, Find oul more abgut (s researchl Refer to the
last panel (at right] for links 1o more informartion.

Hilimanjaro is 0 Dovd Breashears (m produced by Killmoanjara ne, noeallnbaration
will the Houston Museum of Matural Sclence; the Denver Museum of Natuee & Schence:
Bluaneiiim ol Sesenee, Bosdang aodd Omalin's Henry Doaely @&,




" KILIMANJARO

“The climb requires stamina and strength of heart. They won't know they have

it until they need it."”
= Jacaol Kyungl, Leader

Produced and direeted by Emmy Award-winnling
Davicdd Breashears of Everest fame, this adventure

|
1
al (e D splrit fellows six trekkers bed Ty I
a local Chagga guide as they journey up the I
wnowinbabn thrgaagh the Ave climate aones to the
summil, On the ascent, the team cxplores
Kilimanjaro's delicate ecosysteme and thelr
unigue fora and fauna, learning about the
formation of the African continent and the Greal
it Valley, as well as Africa’s lery voleamnic
history. *It's as if we've gone from the Amazon
o Antarctica,” one team member observes ol
the elimb.
Kilimanjaro is ned a challenge o seasoned mountaineers, but for these trekkers the climb will be & test Lyt By
ol thelr endurance and of thelr badies’ ability to adjust to the mountain's drastie climate changes. During |
their 11-day adventure, the trekkers will climb more than 55 miles to a height of over 19,000 feet 1
Before you view the film: |
1. List five acjectives that descreibe yvoarr dea of what a trek up Killmanjarm would be lilke |
2. Research Mo Kilimanjaro using the internet or other sources. List ten ilems vou would take on a trek
i BllEmsanjnee, Give reasions for vour cholee of each ke,
3. There are several routes up Killmanjaro (see resource lnks for a belpful websitel Which one would you
Lk Why't
1
4. I you could take five people with you on a trek up Bilimanjars. whom would you take and wiy? -
After you view the film: 1
1. Waw that you have viewed e film, st Ove adfectlves that deseribe o trek up KOimanjaro, Cid your Qs |
change? Why?
2. Rethink your list of ilems necessary or o climb up Blimanjare. What changed on your st and why?
A, In ackdition o At Kilimanjaro, what notable sites, animals, plant e, and other inleresiing
observalions could you make al Killmanjaro National Park? !
4, Waouild you change the people that vou
ake along? How might taking a younger ¥
person, an alder friend. or a teacher “
affect yvour experience? Would you wani
o take people whom vou deon't Enow, bt 1
who might be fun to gei to know during i¥
the jourmeyT
5. Mecole wraote an tnternet diary during her f
Kilimanjaro trek, Write your own ciary of
what you think youw would experience on r
i cllmb up Kilkmanjarm,
G, ,|"|,'|_||;jri|;'_-.r wrole o peoén aboul the CrLLra g .
alie discovered in bersell on Killmanjaro,
Wrile a poem describing how going on H
warar o Bilbmangare adventure would
alfect what you know about vourself.
¥
START FENISH
. o
|:'-_|.._-.-....: Killmanjaro is a David Breashears film produced by Kilimanjaro Ine. o coluboration | J
i p a0 iy e Houston Museun of Maiural Sclence; the Denver Museum of Malure & Sclence; 5

. 5B e of Science. Boston; wd Omahi's Henry Dodrly 200, : .lll
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KILIMANJARO |

In the Zone

What type of climate would you expect on Hilimanjaro, a meuntain near the equator?

Trekking up Kilimanjaro means going from the heat of the equator @o the rgid cold of ihe arciie n just

four 1o six days. Killmanjaro ks a microcosm of many of the world's habdtats and climates, Trekkers climb
through fve climatic zones as they ascend 5896 meters, Climatic zones ane regions with generally consistent
temperalure and precipitation. The first 1800 meters of the mountain was once dense with foresis, I8 is now
cultivated with plantations and pastures, as this s an area of heavy rainfall and rich voleanic soils,

1800 to 2800 meters Ralnforest Zone

A rainforest belt encireles the lower reaches of Mt Kiltmanjaro. I s the richesa zone on the meumimain,
dlue o abumdant main. Rainll s 0000 millimeters per year an the western o pocibern shopes aml
2000 millimeters per year an the southern slopes. The dense canopy harbors brightly colored inseris.
hornbills, beight fowern. cofubus monkeys, and Ir::[urd-

2B00 to 3200 meters Heath Zone

Thickeis of stunted amd shrub-like trees are in this gray, meager climatic zone. [Us & 8§ vou have £
been transported from the Amacon rainforest o felds of heather in Scotland! There are splashes

of codor — wild gladialos, wild irks. wild oecldds. wosd exotie, spilky ormnge or velbow flowers called

“red-hat pokers.”

3200 to 4000 meters Moorland Zone

The vegetaiion n this cool, ard :one locks Hke a Hollywood lapdseape for 2 space alien likn? Giani
groundsels, some more than 200 years old, have cabbage-like keanves that die off and protect the
trufik rom sub-ren temperatures. Lobelias, squat mounds of green starbursis, close their leaves
over thelr central core at nigha for protection. Baiflalo, elephants, elands, common duikers, ami the
yellow-crowned canary are just some of the wildife here,

e a———

4000 to 5000 meters Alpine Desert Zone

Hights are Il O degrees Celsins and daviime emperatures reach over 35 deprees Celsius. Only the
hanlest erganisms can servive. [ s ihe eqetvalen) of the canditions found porth of Canads or In Séheris,
Alpine desont plants include lichens, moss balls, and & few tough [hl'rm'q phnnl- called “everlastings.”
Bot much wildige [fres here, alihough elands, jeopards. and some African amiing dogs pass through
Few birds can cope with the thin aie and strong winds, but ravens and lunge hinds of prey forage here.

5000 to 5895 meters Arctic Zone

I's freexing cold at night with & buming sun during the day. There 15 oo lguid surface water, Rain
s diswm Bio the crater or tums biio ice, Even in this desoliade chimate. some red and gray ehens
are ndlapled for sumdml The massive glaciers that cover enc-third of the mountsiniop are remnazis of

o e jee cap that covered the entire summit aren thossards of years ago

Group Learning Activify:

Take a large plece of paper 60 centimeters 1all and 400 centimeters wide, Draw Kilimanjaro on the paper,

being sure (o make 15 base as wide as the paper and its helght as tall as the paper. This represents a scaled

mede] of Kilimanjaro. which is approcimately & kilometers in height and 40 x 60 kilometers at iis base, Cut

oul the mountain, Trim part of the top to form the caldera, a lange circular depression caused by collapsing |
miggma., that cxisis atop Kilimanjaro,

Converi the above meiric measuremenis for the locations of the five climatic zones on Kilimanjaro from
meters (o centlmelers. Dreaw each zone on your paper model of Kilimanjaro. Label each zone with lis name
and measurements. Draw some of the planis and animals that belong 1o each zone,

"R —
hboom | Kilimanjaro s o David Breashears film produced by Kilimanjaso Ine. in collaboratson |
h?.f—_._._ with the Housion Muscum of Nabural Science: the Denver Museum of Nafure & Scienoe;

Museum of Science, Boston: and Omaha's Henry Doorly oo, |




KILIMANJARO

National Science Education Standards (U.S.) addressed in
these activities:

Content Standard A: Science as Inquiry
» Abilitles pecessary by do actentifle miguiny
* Understandings about scientiflc inguiny

Coatest Simadard C: Lile Sclence
* Populatbons anl ecosvairis

Content Standerd D2 Exarth and Space Scieace
¢« Sgruchure of the Earth sysiem
+ Earilv's hiskory

Content Standard F: Science in Personal and Soclal Perspectives
» Popnelations. mesouroes, and enviroimenis
» Sejenee and technalogy In seciely

Content Standard G: Histery and Nature of Sciemce
& Sejemioe s & human emsdeavor
® Matniee ol sclepde

Curriculum Standards for Social Studies (U.S.) addressed in
these activities:

Cultmre: Social studies programs shoukd inchude experiences that provide for the stuedy of cultuse and culiural diversity

People, Placis, and Esvirsamanta: Sorial studies programs shoald inchede expeeiences ihat proside for ihe study of
meopde, places. and envirenmenis.

Belence, Technology. and Society: Social studies programs should include experiences that provide for the study of
relationehips nmong science, technology. and socicly

Global Conmeetiona Soctal stisdies programs should include expericres that provide for the study of global connectiofs
umd inlondepepdence.

Resources:

Tanzania Tourist Board afficial eebsite with interachive map: htp:/ /wuw tangnks-web,com ./ homed him

Kilimanjare Netional Park: hiip: / /wew. habari.co. 2/ anapa / kilpakg himd# CLIMBING

Climbing rowfes: hdtp S Ssnpasenolgalway,be ' ~mike/ mountamn / rowtes. hibml

Choggas - a tale aboul Chagga children: hitp: / /wew.aaronshep.com /wigrics (024, hemd

Greology of Kilimanjare and lendstal images: hitp:/ Svoleano und. nodak. edi wwerdoes: / vale_lmages ! g klimungaro, hemf el st
World climetic zone classifieation mag: hiip: / /ism smaede. pl - ches/ gholn/ glob 1 24 him

Climeiie 2ones on Kilimanjans wdth (gformation on plants and animals:
hitp:/ e meewen e, com  restienakparks  faneanla kilman jaro s

USGE map of Greal Rt Valley with Incations of active voloances: bt £ prabs. usgs gov/ publications / text/ East_Afriea heml
Research on ice melt of KRimanjore: hitp:/ /sww geoumass et climate. kibo. him

Universiry of Massachusetts Kilimanjaro climate researchu hiip: //ww.geo. umass.edu (climate kibo. himl

ice core research al Dide State Liniversity higp: S swwbpre.mps ohio-siale.odu/leecore/

Recent giaeier retreal on Kiltmanjare: bivip: | www. geo umass, e /elEnase’ tazania { redreat, hiamd
Information on the stafus of glociers arcund the workd: hitpe /S www, goo.unld.ch fwgms /
Information on Eilimanjare: biip:/ /www hmes org (elick on ilm distrbution)

: Heouston
Asthors:  Martha Eelbe, Manager of XsFlorajions. Houston Museum of Nalifal Scsnos M
Fam Wheat, Direcier of Education, Houston Museun of Natural Science USﬂUm

Advisors:  Diouglas B Handy, PhD, Hesearch Asalstant Professor. Univemsity of Massachuseits
5 of Natural

Dan Brooks. Cugsiss of Veriebrade Zookogy, Houston Musewmn of Natural Seéence
Science

Sharon Dews. Humble Indepemdeni School Distrist

Design by Galeway Design. Ine.

|h1.n.. Kitimanjaro 1s o David Breashears (im produced by Kiltmanjaro Inc. in collaboration
el ey e Houston Museum of Notural Selence; the Denver Museum of Nature & Science:

[MCETC| g seum of Science. Boston: and Omaha's Henry Doorly Zoo.
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