Dante’s Peak

Discussion Topics

In the constant struggle of man against nature, it is the most devastating adversary of all -- a force equal to the power of a million atomic bombs, which suddenly explodes to wreak havoc and destruction on an unsuspecting population. 

It can turn day into night, air into fire, calm seas into 1,000-foot tsunamis; it can cause earthquakes and mudslides. And it can happen at any time, creating explosive rivers of hot, liquefied rock flowing downhill at speeds of up to 100 mph; expelling water, steam and fast-moving clouds of incandescent gases, pumice and ash; leaving nothing but death and devastation in its wake. 

The people of Dante's Peak, an idyllic community of 8,000 nestled at the foot of a towering mountain in the Northern Cascades, don't believe it could ever happen to them. But the danger is real: A sleeping giant is awakening, and the one man who can save them from nature's worst nightmare can't get anyone to heed his warnings. 

An epic adventure from Universal Pictures and Pacific Western Productions, Dante's Peak captures the cataclysmic power of a volcanic eruption and explores the ethical dilemma facing those who risk their lives in order to predict when the next big one will erupt.



Geologists critique DANTE'S PEAK:
Jack Lockwood, a volcanologist who was the technical advisor to Dante's Peak, wrote the following comment: 
Dante's Peak really IS the most realistic "volcano adventure flick" ever made, but the problem is that lots of viewers didn't recognize the real stuff as being realistic! Volcanologist Jon Fink has pointed out that this is one of the few examples of a "scientific adventure film" that gets higher marks from knowledgeable scientists than from the general public -- usually the opposite is true and those in the know give it lower marks than the general public! It will be interesting to see what the public thinks of the film "Volcano" when it comes out this spring. That film is pure sci-fi with no scientifically-redeeming virtues, but maybe that's what the public wants! But dear viewers, please take it from me -- despite some hokey spots (e.g. the truck driving over lava), the volcanology was mostly pretty real and Pierce Brosnan acted like a pretty real volcanologist -- and I know -- I are one too! 

Janet M. Tanaka, Editor & Publisher VOLCANO QUARTERLY
DANTE'S PEAK, despite some obvious and laughable technical goofs, still merits a B+. That was the conclusion of a group from the Puget Sound chapter of the Association for Women Geoscientists (AWG) who attended a weekend showing of Universal's new volcano epic. 

On the plus side, there was a virtually seamless blending of location shots, mixing Mount St. Helens and other stock volcano footage, the artificially constructed volcano set, and computer graphics. The volcanologists looked, acted, and talked believably; references to and use of modern volcano monitoring technology were reasonably authentic. Even the robot, "Spider Legs", was based on its real life counterpart, "Dante". A member who is on the staff of the Cascades Volcano Observatory reports that they gave the mudflows an A- (they weren't big enough) and the gas monitoring a B+. Of course, all the formula elements that disaster-tale buffs expect were there. 

As for the minuses, one was extremely disappointing considering the top quality technical consultants, and sharply points out that no matter how good the technical advice may be there is still no guarantee that producers will follow it! In this case, Universal has only added to the public's ignorance and unfounded fears about the Cascade volcanoes. There was a chance to educate while entertaining, and they blew it--big time. CASCADE VOLCANOES DO NOT--REPEAT, DO NOT ERUPT FLUID, HAWAIIAN-TYPE BASALT! Especially while erupting typical andesitic/dacitic ash and pyroclastic flows! Any lava would be thick, slow moving, and confined to the immediate base of the cone. Film makers can't seem to get that through their heads, no matter how many technical consultants tell them otherwise. Other faults (pun intended) listed by AWG members and CVO personnel were these: 

· that wasn't the real CVO office, which, incidentally is in Vancouver, Washington and not Portland, Oregon; 

· the seismograms shown were not those typical of pre-eruption earthquakes (they could easily have used real ones); 

· the lake could not possibly have become that acidic that fast, and a hot spring doesn't blow out red stuff (but could spout a geyser-like plume of steam); 

· even given that the buildings were supposedly of century-old unreinforced masonry, the movie showed people and vehicles moving unshaken and unaffected by ground motion strong enough to collapse structures. 

And speaking of vehicles, we want some of those trucks that will swim rivers and drive over flowing, molten lava without melting the tires and/or blowing the gas tank--while creating an invisible force field that kept the driver and passengers from even sweating. The Hawaiian Volcano Observatory will order a dozen! (They must have been made by the builder of that truck in TWISTER that drove through a ball of flaming gasoline without even blistering the paint.) Not to mention capable of attaining sufficient speed to outrun a pyroclastic flow. (Don't try this at home.) 

Other geologists also pointed out that there was no way the water would become that polluted that quickly--and, if it did, where did the crystal clear water in those pitchers at the high school come from? Also, one geologist was pretty certain that the "volcanic rock" Harry picked up was actually sedimentary. 

There were some unexplained lapses of time, and two horribly done, horribly obvious painted backdrops. Where was their computer graphics tech? 

And finally, after being trapped in that crushed truck, with a compound fracture, for "two days" Harry would most likely have died from shock and loss of blood. If he somehow survived, he couldn't have walked out under his own power, with scarcely a mussed hair. 

As fun as it was to critique the scientific and other errors, both the AWG members and professional volcanologists agreed that DANTE'S PEAK is still several orders of magnitude (magmatude?) better than any other volcano movie ever made. We give it a B+. Without the basalt it would have earned an A from the professionals. That quality certainly owes much to the three principle technical consultants: Jack Lockwood, Dave Harlow, and Norm MacLeod. 



SOME DISCUSSION QUESTIONS

Is the eruption depicted in Dante's Peak realistic? 
A: In many but not all respects, the movie's depiction of eruptive hazards hits close to the mark, especially with regards to the enormous power unleashed during an eruption. Stratovolcanoes in the Cascade Range and Alaska erupt explosively and produce pyroclastic flows, clouds of volcanic ash, and debris flows (lahars) that behave much as shown in the movie. Lava flows at these volcanoes, though, are usually thick and slow moving, unlike the fluid flows in the movie. Fast-flowing flows of basalt lava are common in Hawaii, though. Real eruptions may be considerably larger or smaller, and affect larger or smaller areas, than those shown in the film. 

Can eruptions really threaten helicopters, as in the movie, and other aircraft? 
A: Yes. Encounters between aircraft and clouds of volcanic ash are a serious concern. Jet engines and other aircraft components are vulnerable to damage by fine, abrasive volcanic ash, which can drift in dangerous concentrations hundreds of miles downwind from an erupting volcano. 

During the past 15 years, at least 80 aircraft have accidentally encountered volcanic ash clouds, and in 6 cases jet engines temporarily lost power. An international consortium of government agencies, including the U.S. Geological Survey, Federal Aviation Administration, and National Weather Service, is now monitoring ash-producing volcanoes and tracking volcanic ash clouds to reduce the likelihood of future encounters. 

Can the temperature of hot springs near a restless volcano change quickly enough to injure bathers? 
A: Temperature changes can and do occur, but usually more slowly than shown in the movie. In fact, the temperature of hot springs may increase, decrease, or stay the same during volcanic unrest. Increases in water temperature, when they do occur, usually take days or weeks to develop, rather than a few seconds as shown in the movie. 

In rare cases, earthquakes can suddenly disrupt a volcano's hot groundwater system, changing its temperature. And earthquakes have been known to temporarily increase the flow of water from hot springs, sometimes causing geyser-like activity that could threaten bathers. 

Do earthquakes large enough to collapse buildings and roads accompany volcanic eruptions? 
A: Not usually. Earthquakes associated with eruptions rarely exceed magnitude 5, and these moderate earthquakes are not big enough to destroy the kinds of buildings, houses, and roads that were demolished in the movie. The largest earthquakes at Mount St. Helens in 1980 were magnitude 5, large enough to sway trees and damage buildings, but not destroy them. During the huge eruption of Mount Pinatubo in the Philippines in 1991, dozens of light to moderate earthquakes (magnitude 3 to 5) were felt by several hundred thousand people. Many houses collapsed, but not primarily because of the shaking. Heavy, wet ash from the eruption and a hurricane accumulated on roofs and crushed them. 

Stronger earthquakes sometimes DO occur near volcanoes as a result of tectonic faulting. For example, four magnitude 6 earthquakes struck Long Valley Caldera, California, in 1980, and a magnitude 7.2 earthquake struck Kilauea Volcano, Hawaii, in 1975. Both volcanoes were quiet at the time. The Hawaii earthquake triggered a small eruption at the summit of Kilauea. No eruption has yet occurred at Long Valley, but the area has been restless since the 1980 earthquakes. 

Can a town's water supply become contaminated when a volcano is restless? 
A: Yes, but probably not as quickly as shown in the movie. If a town's water supply originates directly from a volcano's groundwater system or from a stream that has been covered with volcanic ash, the water could become contaminated with foul-smelling gases or fine ash and other sediment. Some volcanic gases such as sulfur dioxide dissolve in groundwater, making the water acidic. Sulfurous odors, however, are caused by hydrogen sulfide gas, which smells like rotten eggs. 

Do scientists drive across moving lava flows? 
A: No. Any attempt to drive across an active lava flow, even one that has partly solidified to form a thin crust, is likely to lead to disaster. With a temperature of 1,700 degrees Fahrenheit or higher, fresh lava will quickly melt rubber tires and ignite gas tanks. And if a vehicle gets stuck in moving lava, well, you know the rest of the story. 

Can carbon dioxide gas from volcanoes kill trees and wildlife? 
A: Yes. At several volcanoes around the world, carbon dioxide gas released from magma has accumulated in the soil in sufficient concentrations to kill vegetation or has collected in low areas and suffocated animals. At Mammoth Mountain in California, carbon dioxide has killed about 100 acres of trees since 1989, and visitors to this area have occasionally suffered symptoms of asphyxiation when entering cabins or below-ground excavations. USGS scientists have concluded that the gas is escaping from a magma body beneath Mammoth Mountain. The magma itself is not currently moving toward the surface, but the USGS is monitoring the situation carefully. 

Can volcanoes suddenly become restless and erupt within one week of the first signs of activity? 
A: Yes. The first steam eruption at Mount St. Helens on March 27, 1980, was preceded by only 7 days of intense earthquake activity. The climactic eruption, on May 18, followed seven weeks later. An eruption of Redoubt Volcano in Alaska on December 13, 1989, was preceded by only 24 hours of intense earthquake activity. But other volcanoes have been restless for months or years before an eruption occurred, and sometimes a period of unrest doesn't produce an eruption at all. 

Are robots used by the USGS to monitor volcanoes? 
A: No. We rely on observations and measurements made by experienced scientists and on critical data sent by radio or satellite relay from monitoring instruments installed around a volcano. These instruments include seismometers, tiltmeters, Global Positioning System (GPS) receivers, gas sensors, mudflow (lahar or debris flow) sensors, and temperature probes. 

NASA has tested a robot named Dante at Mount Erebus volcano in Antarctica and Mount Spurr volcano in Alaska. The USGS believes that, on Earth, experienced volcanologists are a better and more cost-effective alternative for monitoring dangerous volcanoes. 

Can volcanoes produce large explosive eruptions and rivers of fluid lava at the same time? 
A: Not usually. During a single eruption, a volcano CAN produce both lava flows and ash, sometimes simultaneously. The red, glowing lava fountains and lava flows in Dante's Peak (including the active flow across which Harry Dalton drives) are characteristic of a fluid magma, called basalt. In contrast, explosive gray ash columns and pyroclastic flows shown in other scenes are characteristic of more viscous magmas, called andesite, dacite, or rhyolite. It's uncommon for a volcano to erupt magmas of widely different composition at the same time. 

Can lakes near volcanoes become acidic enough to be dangerous to people? 
A: Yes. Crater lakes atop volcanoes are typically the most acid, with pH values as low as 0.1 (very strong acid). Normal lake waters, in contrast, have relatively neutral pH values near 7.0. The crater lake at El Chichon volcano in Mexico had a pH of 0.5 in 1983 and Mount Pinatubo's crater lake had a pH of 1.9 in 1992. The acid waters of these lakes are capable of causing burns to human skin but are unlikely to dissolve metal quickly. Gases from magma that dissolve in lake water to form such acidic brews include carbon dioxide, sulfur dioxide, hydrogen sulfide, hydrogen chloride, and hydrogen fluoride. However, the movie's rapidly formed acidic lake capable of dissolving an aluminum boat in a matter of minutes is unrealistic. 

What kinds of unusual activity might be noticed before an eruption? 
A: Common symptoms of volcanic unrest include an increase in the frequency or intensity of earthquakes beneath a volcano; the occurrence of volcanic tremor; swelling, subsidence, or cracking of the ground; increased steam emission or small steam explosions; melting snow or ice; changes in existing fumaroles or hot springs, or the appearance of new ones; and increased discharge of magmatic gases. Volcanologists assess the significance of volcanic unrest partly by monitoring the pace and intensity of such activity. 

What is volcanic tremor, and how does it differ from earthquakes? 
A: Tremor is a seismic vibration, similar to a volcanic earthquake, but of longer duration and more continuous than earthquakes of the same amplitude. Volcanic tremor can last from minutes to days. It may be caused by magma moving through narrow cracks, boiling and pulsation of pressurized fluids within the volcano, or escape of pressurized steam and gases from fumaroles. 

Do volcanoes produce different kinds of earthquakes? 
A: Yes. A variety of earthquake types can occur at a volcano that is getting ready to erupt. These include earthquakes caused by rocks breaking along faults or fractures, termed tectonic-type earthquakes. Another common type is a long-period or volcanic earthquake. These can occur when bubble-filled magma is on the move beneath a volcano. In Dante's Peak, Harry Dalton states in one scene that he has felt some volcanic earthquakes. In fact, the differences between tectonic-type and volcanic-type earthquakes are so subtle that they can be distinguished only by using seismometers. 

What kind of gases escape from volcanoes? 
A: The fumes escaping from a volcano consist mostly of water vapor (steam). Steam may be emitted from the hot interiors of volcanoes even when they are dormant. But steaming usually increases dramatically as magma intrudes and heats groundwater beneath a volcano. Magma gives off carbon dioxide (CO2) and hydrogen sulfide (H2S, rotten egg gas) that do not totally dissolve in groundwater and can therefore show up at the surface. As water inside the volcano boils away, other more water-soluble volcanic gases can reach the surface, signaling an increasingly grave situation. These gases include sulfur dioxide (SO2) and common halogen gases such as hydrogen chloride (HCl), and hydrogen fluoride (HF). 

Are there any restless volcanoes in the U.S. today? 
A: Several. After a persistent swarm of earthquakes beneath Mammoth Mountain, California, in 1989, large volumes of carbon dioxide began seeping from beneath this volcano. The CO2 is killing trees and has become a hazard in some campgrounds near the volcano. The USGS is working with the U.S. Forest Service to monitor the CO2 emissions and earthquake activity at Mammoth Mountain and to keep the public informed of the hazards. 

An increase in earthquake activity has been observed at Iliamna Volcano in the Cook Inlet region of Alaska since May, 1996. Airborne surveys in August and October 1996 showed increased CO2 emissions from the volcano. Modest increases in sulfur dioxide were also observed. The USGS is continuing to monitor Iliamna's activity with the University of Alaska Fairbanks Geophysical Institute and the Alaska Division of Geological and Geophysical Surveys in a cooperative program at the Alaska Volcano Observatory. 

Also in Alaska, the Katmai region, which produced the Valley of Ten Thousand Smokes during a colossal eruption in 1912, has experienced swarms of small earthquakes in recent years. And Pavlof volcano has been erupting sporadically since September 1996 and remains restless. 

In Hawaii, the largest volcanic edifice on Earth, Mauna Loa, has been slowly swelling and producing earthquakes since its last eruption in 1984. 

At Yellowstone in northwest Wyoming, one of the largest active volcanic systems on Earth, spectacular hydrothermal activity (geysers, hot springs, mud volcanoes), frequent earthquakes, and large ground movements remind us constantly that future eruptions are likely. The likelihood of an eruption at Yellowstone anytime soon, though, is much lower than at many other volcanoes in the western U.S. 

 What kinds of hazards were depicted in the movie, and what part have they played in real volcanic eruptions? 
A: Debris flows, or lahars, are slurries of muddy debris and water like the one that carried away Paul Dreyfuss in Dante's Peak. They are caused by mixing of solid debris with water, melted snow, or ice. Lahars destroyed houses, bridges, and logging trucks during the May 1980 eruption of Mount St. Helens, and have inundated other valleys around Cascade volcanoes during prehistoric eruptions. Lahars at Nevado del Ruiz volcano, Colombia, in 1985, killed more than 23,000 people. At Mount Rainier, lahars have also been produced by major landslides that apparently were neither triggered nor accompanied by eruptive activity. Lahars can travel many tens of miles in a period of hours, destroying everything in their paths. 

Tephra (ash and coarser debris), like that which buried the town of Dante's Peak, is composed of fragments of magma or rock blown apart by gas expansion. Tephra can cause roofs to collapse, endanger people with respiratory problems, and damage machinery. Explosions may also throw large rocks up to a few miles. As in Dante's Peak, falling blocks killed people at Galeras Volcano in Colombia in 1992, and at Mount Etna, Italy, in 1979. 

Pyroclastic surges and flows, called "pyroclastic clouds" by Harry Dalton in Dante's Peak, are hot, turbulent clouds of tephra (known as surges), or dense, turbulent mixtures of tephra and gas (known as flows). Pyroclastic flows and surges can travel more than a hundred miles per hour and incinerate or crush most objects in their path. Though most extend only a few miles, a pyroclastic surge at Mount St. Helens in 1980 extended 18 miles and killed 57 people. Pyroclastic surges at El Chichon Volcano in Mexico in 1982 killed 2000 people, and pyroclastic flows at Mount Unzen, Japan, in June, 1991, killed 43 people. Contrary to the movie, speeding vehicles cannot outrun a pyroclastic flow or surge. 

Lava flows erupted at explosive stratovolcanoes like those in the Pacific Northwest and Alaska are typically slow-moving, thick, viscous flows. Kilauea Volcano on the island of Hawaii has produced thin, fluid lava flows like those depicted in Dante's Peak throughout its history, and almost continuously since 1983. Lava flows destroyed a visitor center at Kilauea in 1989 and overran the village of Kalapana on the volcano's southeast flank in 1991. 

Can volcanoes be dangerous even when they don't erupt? 
A: Definitely. Many stratovolcanoes have a plumbing system of hot acid water that progressively breaks down hard rock to soft, clay-rich material. The volcano is gradually weakened, and large parts may suddenly fail. Resulting water-rich landslides are especially dangerous because they can occur without any volcanic or seismic warning. 

The risk of mudflows formed this way is especially high along rivers downstream from Mount Rainier, because of the large population on floodplains, the huge weakened edifice of the volcano, and a long history of large flows that occurred when the volcano was otherwise dormant. 

How many active volcanoes are there in the United States?

A: There are about 65 volcanoes in the U.S. that scientists consider active. Most of these are located in Alaska, where eruptions occur virtually every year. The others are located in the Cascade Range (Washington, Oregon, northern California), or in Hawaii on the islands of Hawaii and Maui. Kilauea volcano in Hawaii is one of the most active volcanoes on Earth. It has been erupting almost continuously since 1983!

How many active volcanoes are there on Earth?

A: There are about 1500 potentially active volcanoes worldwide, aside from the continuous belt of volcanoes on the ocean floor. About 500 of these have erupted in historical time. Many of these are located along the Pacific Rim in what is known as the “Ring of Fire.” In the U.S., volcanoes in the Cascade Range and Alaska (Aleutian volcanic chain) are part of the Ring, while Hawaiian volcanoes form over a “hot spot” near the center of the Ring.

What are the major volcanoes in the Cascade Range?

A: Mount Baker, Glacier Peak, Mount Rainier, Mount St. Helens, and Mount Adams in Washington; Mount Hood, Mount Jefferson, Three Sisters, Newberry Volcano, Crater Lake, and McLoughlin in Oregon; and Medicine Lake Volcano, Mount Shasta, and the Lassen volcanic field in northern California. 

Which Cascade volcano will erupt next? 

A: No one knows for sure, but seven of them have erupted in just the past 200 years: Mount St. Helens (1800-1857 and 1980-1986), Lassen Peak (1914-1917), Mount Baker, Glacier Peak, Mount Rainier, Mount Hood, and Mount Shasta. Any of these could be the next to erupt, though the odds are highest at Mount St. Helens. Or the next eruption could come from a new vent entirely. During the past few thousand years, there have been dozens of eruptions in areas between the known volcanoes from vents scattered throughout the Cascade Range.



FACT OR FICTION

FACT 1: VOLCANIC ERUPTIONS - EXPLOSIVE STRATOVOLCANO VERSUS GENTLE SHIELD VOLCANO 
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The fictitious volcano in the movie, Dante's Peak, is located in the Cascade Range in the United States Pacific Northwest, a mountain range noted for the famous eruption of Mt. St. Helen's, a stratovolcano.
When a Stratovolcano (AKA Composite Volcano) erupts, the lava which flows from the volcano is very thick (viscous) due to a high silica (quartz) content. Therefore, the "sticky" lava tends to remain near and build up around the cone of the volcano and NOT flow great distance from the volcano itself.

Stratovolcanoes are famous for their destructive ash clouds and pyroclastic debris which travel great distances in the air, finally falling to the ground while still very hot, often fusing into a rock called tuff and setting fire to objects they come in contact with. Their eruptions are definitely the most violent and explosive.

Also, pyroclastics and lava are normally not emitted during the same eruption. Stratovolcanoes alternate between pyroclastic flows and lava flows in successive eruptions which is what builds (cements) their ejecta allowing the [image: image2.jpg]


construction of a cone shape that reaches great heights.
A Shield Volcano, on the other hand, such as those that built the Hawaiian Island chain, emits fluid basaltic lava that is low in silica and which flows quite easily and quickly and which travels a considerable distance from the actual crater from which it erupted.

Shield volcanoes may be high in elevation, but are not cone-shaped. Rather, because their lava is so fluid and tends to flow away from the crater, they are more gently sloped and wide across the volcano.

Shield volcanoes are not famous for ash clouds but rather "fire fountains", glowing streams of red hot lava that eject from the volcano's crater upward like water from a statue in a fountain.

FACT 2: LAVA IS VERY HOT!

Lava flows reach temperatures of over 1500 degrees Fahrenheit. That is hot enough to immediately set on fire any object the lava comes into contact with. In fact, the heat alone that incandesces from the lava is enough to cause surrounding objects to burst into flames!

FACT 3: ASH IS DENSE AND FAIRLY HEAVY IN WEIGHT

Ash and pyroclastics are not light in weight, nor do they fall like confetti as they fly through the air then fall to the ground, landing on objects and people.

FACT 4: LAKES AROUND A STRATOVOLCANO CAN BE MORE ACIDIC

Sulfur Dioxide is a gas common to volcanic eruptions. This gas, when dissolved in water, produces sulfuric acid, one of the worst known acids and one a person would definitely not want to come in contact with. Other gases dissolved in magma, hydrogen sulfide, hydrogen fluoride, hydrogen chloride and carbon dioxide, also contribute to the acidity of surrounding bodies of water.

A pH of 0-2 (where 7 is neutral, and any number lower than that is acidic) is not impossible and the water can be quite corrosive to metal. If you think that the juice from a lemon is acidic, imagine water thousands of times more acidic than that! One definitely would not want to swim in water that is very close to an active stratovolcano.

In a period of perhaps several hours, a thin metal wire could corrode away.

FACT 4: CARBON DIOXIDE GAS CAN BE RELEASED FROM ACTIVE UNDERGROUND MAGMA CHAMBERS

As carbon dioxide, a component of magma, leaves underground magma chambers, travels up through soil, and is emitted into the air; it is possible that living things (birds, small animals and trees) can be affected by this high carbon dioxide gas concentration. In fact, it is one of the early warning signs of a volcano's increasing activity and possible future eruption. However, these signs do not necessarily indicate an eruption that will take place any moment. 

Around Mammoth Mountain, California, trees have been dying since 1989 due to higher carbon dioxide emissions coming from deeply buried magma, emissions which are coming through the soil towards the surface (thus affecting tree roots). Yet, the mountain has not yet erupted.

FACT 5: OBSERVATIONS CAN PROVIDE EARLY WARNING OF A POSSIBLE VOLCANIC ERUPTION 

Unlike earthquakes, volcanic eruptions can often be predicted using several methods of observation. However, the exact time of a volcanic event cannot be so easily foretold. Noticing changes in the area around a volcano, or with the actual volcano itself, can tell us that the volcano is now active, but not whether an eruption will happen the next day, two weeks in the future or several months or more.

Scientists use several instruments in order to observe changes in volcanos:

-Seismographs: Magma moving through the ground causes earthquake tremors that can be recorded by seismographs.
-Observation of increased acidity in surrounding water.
-Observation of increased carbon dioxide levels in soil and air with the aid of gas sensors.
-Temperature Probes to detect rising temperatures in the ground.
-Tiltmeters: Instruments that detect changes in shapes and angles of land structures. A change in the tilt of a volcano could be caused by magma building and shifting within the mountain.
-Satellites (example: NASA’s robot space explorers) are used to observe changes in the size and tilt of a volcanic mountain.

FACT 6: ROBOTS ARE USED TO EXPLORE VOLCANOES FOR EARLY WARNING SIGNS OF A VOLCANIC ERUPTION
In Antarctica a NASA robot was used to explore the inside of a volcano (Mount Erebus). Ironically, the robot used in Antarctica was named: Dante. 

Dante II is a multi-legged frame walking robot that was designed by NASA and Carnegie Mellon University to investigate live volcanoes and help test robotic technology for NASA. The robot is a framewalker with eight pantographic legs arranged in two groups of four, on inner and outer frames. Dante II is connected by a tension-controlled tether to maintain stability and to allow rappelling on steep slopes. In 1994 Dante II was adopted to explore the Mount Spurr volcano in Alaska.

It should be pointed out that the use of robots is not considered common practice to predict volcanic eruptions. The other instruments listed above are more reliable and more commonly used.

ONE LAST THOUGHT:

Pierce Brosnan's alarm based on the readings from his instruments and his observations may or may not have been warranted.
For example, earthquakes increasing in intensity were recorded for 3 months preceding the eruption of Mount St. Helens.
A measurable bulge, caused by magma forcing its way through a side vent, extended 450 feet outward on the volcano's north side. It grew over a period of months before the actual eruption.
First indications of trouble and a possible concern over an impending eruption occurred on March 16, 1980.
Mount St. Helens actually erupted on May 17, 1980 
Scientists may have indications of impending disaster, but the actual time an event will take place is still an unknown.



QUESTIONS
 

1. Dante’s Peak Discussion Questions

2. What composition of magma typically flows out in rivers of lava?

3. Name three eruption precursors identified in the movie.

4. Name three ways volcanoes are hazardous to people and property, as depicted in the movie.

5. Name three really implausible things in the movie, and explain why they are implausible? 

6. While driving up the mountain to rescue Ruth, what does the boy admit that he doesn’t know how to adjust?

7. What type of trip does Harry suggest they take after they are rescued?

8. What type of coffee does Harry drink?

9. What are the names of the two children?
10. How many earthquakes per day were occurring “normally”?
11. Was the volcano dormant or extinct?

12. How hot is lava? 

13. Are pyroclasitc flows powerful enough to destroy trees, houses, tanker trucks, etc.?

14. In what tectonic settings will pyroclastic flows and explosive eruptions occur?

15. What is pH? 
16. What acids in volcanic gases could turn a lake acidic?

17. What is the pH of a solution that will erode metal?

18. If acidic gases were causing a lake to become acidic enough to erode metal, would the air around the lake be fit for humans to breathe?

19. What does ash do that interferes with the operation of an airplane or helicopter?

20. What effect does the inhalation of ash have on human beings?

21. Does lightning occur during volcanic eruptions? If yes, why?
22. What other meteorological events may occur?

23. Could sunlight be sufficiently blocked by volcanic ash to produce artificial night?

24. What precursor events may occur prior to a volcano?

25. How long does it take for a volcano to erupt?

26. Do you think that a recently cooled basaltic lava flow could support a pick-up truck? 
27. What is the melting point of rubber?

28. What is the temperature of the flash point of gasoline?

29. Can scientists really anticipate volcanic eruptions? 

30. Are specific predictions of an eruption's time, place, and character possible? 

31. Is there really a U.S. Geological Survey and does it provide eruption warnings? 

32. How does the USGS provide eruption warnings? 

33. How many active volcanoes are there in the United States? 

34. How many active volcanoes are there on Earth? 

35. What are the major volcanoes in the Cascade Range? 

36. Which Cascade volcano will erupt next? 

37. Is the eruption depicted in Dante's Peak realistic? 
38. Can the temperature of hot springs near a restless volcano change quickly enough to injure bathers? 

39. Do earthquakes large enough to collapse buildings and roads accompany volcanic eruptions? 

40. Can a town's water supply become contaminated when a volcano is restless? 

41. Can carbon dioxide gas from volcanoes kill trees and wildlife? 

42. Can volcanoes suddenly become restless and erupt within one week of the first signs of activity? 

43. What instruments aid scientist in monitoring volcanoes? 

44. Can volcanoes produce large explosive eruptions and rivers of fluid lava at the same time? 

45. Can lakes near volcanoes become acidic enough to be dangerous to people? 

46. What kinds of hazards were depicted in the movie? 
47. What kinds of unusual activity might be noticed before an eruption? 

48. What kind of gases escape from volcanoes? 

49. Are there any restless volcanoes in the U.S. today? 

