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- Soufriere Hills, 1997. Montsescatasral@%sland.

Volcano Hazards: Describing a Dangerous Mix

Grade Level: 9-12

Eruption of Soufriere Hills, in Montserrat, in 1997. The island is the peak of an undersea volcano built up by a collision between two plates
of Eafifs crust.

Students will work cooperatively to become @lvano Hazards

Expetts.O Goups will reseach and create posters illustrating dangers

from volcanic euptions, as well as detenine the dangers of specific
volcanic euptions. They will pesent their esearch to the class. Finally
students will write about a volcanic eption and present their work

orally. This activity can be conducted beferor after viewing the giant-

Overview

screen film Forces of Natue. (For information about the film go to

www .nationalgeographic.com/for cesofnatur e.)
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Soufriere Hills probably first erupted about 100,000 ye:

Volcano Hazards: Describing a Dangerous Mix

Connections to the Cuiculum: Geography Earth science, language s

Connections to the National Geography Standds:
(For infomation about these standals go to
www .nationalgeographic.com/xpeditions/standar ds.)

Grade Level: 9-12

Standad 7: OThe physical mrcesses that shape the pattes of Eath® sufaceO
Standad 15: OHow physical systems fetct human systemsO

Connections to the National Science Education Standar
(For infomation about these standafs go towww .nap.edu/r eadingr oom/books/nses/html )

Grades9bD12 Content Standat FE Science in Personal and Social Perspectives: Natural and human-induced hdgar
Time: Will vary; two hours minimum

Materials Requir  ed:

¥ Computer with Intenet access

¥ Writing and drawing materials

¥ Poster boad or chart paper

¥ National Geographic Xpeditions outline maps of the world, abtww .nationalgeographic.com/xpeditions/atlas
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Soufriere Hills is one of more than 500 active volcanc

the world.

Volcano Hazards: Describing a Dangerous Mix

Objectives:

Students will:

¥ describe the dangers of volcanic eptions though illustrated, oral,
and written accounts; and

¥ identify the dangers associated with 10 volcanic eptions.

Grade Level: 9-12

Geographic Skills:

¥ Asking Geographic Questions

¥ Acquiring Geographic Information
¥ Organizing Geographic Infomation
¥ Analyzing Geographic Infomation
¥ Answering Geographic Questions

Suggested Pr ocedur e

Opening:

List the volcanoes and year of aption (below) on the boad, the ovehead, or on sheets of paper for each gup. Do not list
the location or hazads; leave bom for students to fill in those categories in the table after thedsearch. (A volcano may
have had moe than one euption; years listed below indicate a single aption.)

VOLCANO (YEAR) LOCATION HAZARDS

Vesuvius (A.D. 79) Italy pyroclastic flows, tephra
Mount PelZe (1902) Martinique pyroclastic flows, tephra
Heimaey (1973) Iceland lava flows

Mount St. Helens (1980) Washington, U.S.A. landslides, lahars, tephra, pyoclastic flows
Kilauea (1983 bpresent) Hawai'i, U.S.A. lava flows, gas

Nevado del Ruiz (1985) Colombia pyroclastic flows, lahars
Lake Nyos (1986) Cameioon gas

Unzen (1991) Japan pyroclastic flows
Pinatubo (1991) Philippines tephra, lahars

Soufriere Hills (21997) Montserat pyroclastic flows, tephra

Thee are more than 500 active (i.e., capable of eupting) volcanoes in the world. Ask students if they think all volcanoes ar
alike. Do they all look the same? Do they all @pt in the same way? Ae the dangers fom all volcanoes the same?

Read aloud two first-person accounts, and ask students to listen fofedénces.
¥ In the first account, Pliny theovinger describes Pliny the Elderéxperience with MtVesuvius in A.D. 79, at
www .pbs.or glempir es/r omans/voices/voices1d.html . (Fom PBS OAncient 9ld,0OOrhe Roman Emgirin the First CentyO)
¥ The second account (next page) is excerptedrt a newspaper aticle by Samuel Clemens, writing as Markwiin, about
Kilauea volcano, in Hawai'i.
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Scientists believe that if Soufriere Hills suddenly exh
more gas, it could mean that the activity is ramping t
an eruption.

Volcano Hazards: Describing a Dangerous Mix

OThough the glasses, the little fountains scatdrabout looked vey beautiful. They
boiled, and coughed, and spluttezd, and dischaiged sprays of stringy ed fire - of
about the consistency of mush, for instance ofn ten to fifteen feet into the gialong
with a shower of brilliant white sparks - a quaint and unnatural mingling of gouts of
blood and snow flakes!

Ol could see the Ndn Lake lying out on the black floor away éfin the outer edge of
our panorama, and knitted to it by a webwork of lava sgams. . . . Grade Level: 9-12

Ol fogot to say that the noise made by the bubbling lava is noteat, heard as we

heard it from our lofty perch. It makes thee distinct sounds - aushing, a hissing, and a coughing or pudfng sound; and if you
stand on the brink and close your eyes it is no trick at all to imagine that yoweasweeping down a river on a lage low
pressue steamerand that you hear the hissing of the steam about her boilers, the find from her escape pipes and the

chuming rush of the water abdt her wheels. . . .O
After students have listened to both descriptions, ask againeAall volcanoes alike?

Explain that volcanologists N scientists who study volcanoes N classify volcanoes in a number of ways (e.g., bgtsie, tectonic
origin, type of eruptive material, level of activitylocation). Such categorization helps scientists such as Rarie Edmonds,
featured in the giant-sceen film Forces of Natue, to understand, pepare for, and predict euptions. If students have seen the
film, ask them to ecall Dr Edmonds€pioneering pediction reseach, which includes measuring SoufrierHills®volcanic gases.
(For infomation about the film go towww .nationalgeographic.com/for cesofnatur e.)

Introduce students to one method of classifying volcanoes N bype. The \blcano World Web site eviews six types, including
the two most common on Edn: shield volcanoes (like Kilauea) and composite volcanoes (lilesivius) at
http://volcano.und.nodak.edu/vwdocs/vwlessons/volcano_types/index.html

Development:

Another way to classify a volcano is by the dangers posed by itsugtion, which is useful in pedicting euptions. Divide students
into six groups of thee to five students each. Eachaup of Odlcano Hazards ExpetsO should have a separate work space (table
or cluster of desks). Assign each gup to reseach one of the tems below (As groups reseach, they should note if OtheirO hamar
occurred in any of the 10 volcanic euptions.)

¥ tephra ¥ volcanic gases ¥ pyroclastic flows ¥ lava flows ¥ landslides ¥ lahars

Each gioup should design and constrct a poster that illustrates its assigned volcanic hadaiWhat are the characteristics of
the hazard? What dangers or poblems does it pose for people, mperty, habitats, wildlife? What type or types of volcano N
shield, composite, etc. N would featu the hazad?

When posters ae completed, have goups make brief oral pesentations to the class, or have students move N half ogp at
a time N to the other groups for two- to thee-minute sessions to learabout each hazad. Students should take notes and ask
guestions in the sessions.
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Officials at the Montslearad Dbservatory convinced
the government to begin evacuations, as depicted he
Faces of Natur

Volcano Hazards: Describing a Dangerous Mix

As a class or in goups, have students write the location of each of the 10 volcanoes in the
table, then locate and label the volcanoes on a world map (a National Geographic Xpeditions
world map is available atwww .nationalgeographic.com/xpeditions/atlas ).

Is thee a pattem to the locations of the volcanoes?

As a class, detamine which hazad or hazards occured in each of the 10 volcanic
eruptions; add the hazards to the table. Which hazad do students think is the most
dangerous? Why?What hazards, other than the six studied in this lesson,eaassociated
with volcanic euptions(e.g., tsunamis, eathquakes, post-auption stawation)?

Grade Level: 9-12

Closing:

Ask students toecall the earlier descriptions of volcanic activitPliney the Yunger wrote a factual account, while Wain wrote
with metaphors (OThey boiled, and coughed, and splutigy and dischaged sprays of stringy ed fire . . . a quaint and unnatural
mingling of gouts of blood and snow flakes. . . .0). Individually or in@ups, ask students to describe N accurately and using
as many details as possible, yet eatively N the hazard and volcano(es) they focused on in their gup. Their ceative writing
should be shaed orally with the class, discussed, and handed in. The assignment can take thmfof a newspaper aticle,
scientific jounal entry, letter to a family memberpoem, diary entry of someone who lives near a volcano, or song lyric.

Suggested Student Assessment:
Ask students to write a paragraph that answers the question, Which volcanic hat#s the most dangeous? Povide specific
reasons why

Guidelines for Evaluation:

Evaluate studentsO work based on the amount of detail and accuracy in oral and writtesguntations and on the use of
reseach for each of the following:

¥ Describing volcanic hazads in various fomats: illustrated, oral, and written

¥ Locating volcanoes on a world map and identifying hazals specific to each

¥ ldentifying volcanic hazads associated with four specific eptions

¥ Evaluating which volcanic hazad is the most dangeous, explaining and stating easons

Extending the Lesson:
Have studentseseach tsunamis and how these hazds can be associated with volcanic aptions (or with eathquakes).

Have studentsesearch paintings or other at forms that potray volcanoes, either arpting or dormant. How have atists patrayed
volcanoes N as a theat, or, as Mark Twain wrote, Ovey beautifulO?

Have studentsesearch ways in which volcanoes a beneficial, as well as destrctive, foices of natue.

Have students compile theieseach in a class chatr and/or map of volcanic eruptions or hazad types.
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Volcano Hazards: Describing a Dangerous Mix

Annenbeg/CPB: Can We Pedict \blcanic Euptions?
www .lear ner.or g/exhibits/volcanoes/

Michigan Technological Univergy
www .geo.mtu.edu/volcanoes/hazar ds/primer

Montserat Volcano Obsewatory
WWW .mvo.ms

National Geographic: Forces of Natue
www .nationalgeographic.com/for cesofnatur e

PBS Savage E#n OnlineNOut of the Infemo: Volcanoes
www .wnet.or g/savageear th/volcanoes

San Diego State Universr: How Volcanoes Work
www .geology .sdsu.edu/how_volcanoes_work

USGS: Wlcano Hazards Pogram
http://volcanoes.usgs.gov

Volcano Infomation Center
http://volcanology .geol.ucsh.edu

Volcano World
http://volcano.und.nodak.edu/vw .html

Why Files: \blcano Lovers
http://whyfiles.or g/031volcano
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Volcano Hazards: Describing a Dangerous Mix

Related National Geographic Activities and Lessons:
National Geographic: Xpeditions ActivityN The Power of Fi
www .nationalgeographic.com/xpeditions/activities/15/power fir e.html

National Geographic: Xpeditions Lesson N Edhquakes: A Whole Lot of Quakin® Goin® On!
www .nationalgeographic.com/xpeditions/lessons/07/g912/fonquakes.html

National Geographic: Xpeditions Lesson N Places and &iesses: Physical Btesses in Shaping Places
www .nationalgeographic.com/xpeditions/lessons/04/g912/pr ocesses.html

National Geographic: Xpeditions Lesson N The Ring of Eir
www .nationalgeographic.com/xpeditions/lessons/15/g912/ring.html

National Geographic: Xpeditions Lesson Nwister Facking
www .nationalgeographic.com/xpeditions/lessons/01/g912/fontwister .html

Credit: Excerpt from an article by Samuel ClemevsinwFtinghasiilaaki®ergdtainquotes.¢ahedickONewspaper Adické3acramento
DANUNION866,0 dickONovember 16, 1866 D Bla@edtkilauea.O

pL*s
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National Geographic Society

Missionogramsrily DGarcia, ExecutivesigeEnP

Education & Cliei@®mams: Barbara \Gheésident; Nancee G.Diwgur

Education Outreach; ChriSpaeditectdducation Grants; Emmy Scammahorn,
Editor; Michdtedha, Geography Intern

National Geogragénision & Film:ruitaBxecutiodRer;

Erica Immucci, Assodiater P

Content DevelopmémarioH. Bablauest. Norbert Collegee D&/B.

Consultants: Judibcketer. Rlombi Middle SchedlillaKll.; Dames Zhymanskyiversity Of Missouri B St. Louis
Reviewers: Curtis Aledandesity of Oklahomandiity Codsrayersity of Northern. lgwetidbRchardsennBylvania
State Universitfpddr Swanson, LIS, USGS

This companion piece tostireeyicdif®RCES OBREas created by National Geographic Ed@satiyna®n€hildren
This guide and resources related to the film camiesf@tbion aigkog @phic.com/forcesofnature
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Images in this guide are frorsdreegi#®RCES OBREom National Geographic and Graphic Films, except as
courtesy of Marie Edmonds; pp. 13 and&¢ Smirntegy 2f Bourtesyiwhdosh W

Photographs on cover (top to bottom): SupeasgKtorea volcano, in blaadoijT Soutbt®aRRichard Herd and
Dr Marie Edmonds on Soufriere Hills

This material is based upon work supported by the National Science Foundation under Grant No. ESI-0205992. Any opinions, finc
expressed in this material are those of the authors and do not necessarily reflect the views of the National Science Foundation.
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