Predicting Eruptions

No one can predict exactly when a volcano
might explode. There are, however, common clues
to look for to let people know that the danger is
increasing:

e Land Deformation (Dome Height). Near
the volcanic vent, as magma pushes up from
below, the land on top of and surrounding the
vent may start to deform, and grow larger. In
many cases this deformation creates a dome of
volcanic debris. As the dome grows in size, it
becomes more unstable, and ultimately it will
collapse and produce pyroclastic flows or lava
flows. Increasing dome size indicates a growing
danger.

e Ash Clouds. Large ash clouds are evidence of
increasing volcanic activity. On the island of
Montserrat scientists have found that during
dangerous times, ash clouds occur in a cycle of
4 to 30 hours apart. What causes an ash cloud?
In an active volcano, the vent may become
plugged by rocky materials. This plug causes
the pressure from the rising magma to build
until eventually the plug is blasted apart in a

Hands-on Activity
Predicting Eruptions on Montserrat

flurry of explosive activity. The released pressure
creates an ash cloud, shooting volcanic debris high
into the air. Once an ash cloud is produced, the
vent may become plugged again and the cycle may
repeat. If a plugged volcano does not release its
pressure, then scientists become concerned that a
massive explosion is imminent. As long as the ash
clouds keep appearing regulatly, then there is less
concern.

Tremors. Flowing magma, trying to make room
for itself, causes tremors on the surface. Tremors
are measured both for their magnitude and the
length of time between vibrations, or rate. On the
island of Montserrat, scientists study two kinds of
seismic data: Volcanic Tremors (VTs) and Rockfall
(RF). The number of tremors or falling rocks
which exceed a predetermined critical value are
counted by the seismometer (see illustration). The
more of these “events” the greater the level of the
seismic activity. The rate of tremors is determined
by charting the number of events per hour. An
increase in the number of events can be an
indication of possible eruption.

Predictions Require Evidence

Volcanologists use different tools and techniques to analyze and interpret data. Down below there are
two different kinds of data. Table 1 shows one kind of data, which is a list of numbers. These
numbers represent the amount of seismic activity in a day. Table 2 shows another kind of data, which
is observations. An observation can be just as important as the numbers for predicting volcanic
eruptions. For instance, if lava flows are observed as especially “bubbly”, then a scientist can infer that
the lava contains a high level of dissolved gases and can be explosive.

To be able to predict the volcanic activity during the mission
on Sept. 4, you must study what has been occurring in July
and August. The numerical and observational data should be
considered “evidence”. You will want to use all the evidence
to develop an explanation of the patterns you see. Using the
patterns you will be able to make more scientific predictions
than someone who has not studied the patterns.

Others may have different
explanations and predictions. To
determine which prediction is most
scientific, you must use your best
communication skills to point out
the relationship between the
evidence and the prediction.
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How to Study the Evidence

Table 1 gives the total seismic activity for each day from July 1 through September 2. This data has been plotted
in Graph 1 below. Use the graph, and the observation data in Table 2 to follow the steps below. By answering
the questions you should start to see a pattern concerning the relationship between dome height, ash
production, seismic activity and the production of volcanic flows.

1)

2)

3)

4)

5)

Compare Volcanic Flow to the Graph. Use the final column in Table 2, labeled, “Volcanic Flows”.
Begin with the first week, July 1-7. Now look at the relationship between the observations and the
dates on the graph. The observations say, “None reported.” On your graph, above 1-Jul and 8-Jul,
write the words, “No flows”. Continue to write notes on your graph according to what the table says.
For the next week, on July 11 on the graph, note the small “spike” reaching up to about 200 seismic
events. In the table there is a report that “Some small pyroclastic flows went into the Mosquito Ghaut
area”. On your graph, write “small pyroclastic flows” above the spike. Keep making notes like this for
each week and big event. The big events are July 21, Aug. 6, and Aug. 13-14.

Relationship between Dome Height and Volcanic Flows. In Table 1, note the column labeled,
”Dome Height”. Read each week and compare it to the column labeled, “Volcanic Flows” and to
your graph with the notes on it. Answer this question: How are Volcanic Flows related to changes in
Dome Height? Write down two pieces of evidence which support your conclusion.

Relationship between Ash Production and Volcanic Flows. In Table 1, note the column labeled,
“Ash Production”. Read each week and compare it to the column labeled, “Volcanic Flows” and to
your graph with the notes on it. Answer this question: How are Volcanic Flows related to Ash
Production? Write down two pieces of evidence which support your conclusion.

Relationship between Seismic Activity and Volcanic Flows. In Table 1, note the column labeled,
”Seismic Activity”. Read each week and compare it to the column labeled, “Volcanic Flows” and to
your graph with the notes on it. Answer this question: How are Volcanic Flows related to Seismic
Activity? Write down two pieces of evidence which support your conclusion.

Design an Invention. Use the back of this paper to complete this step. Volcanologists try and find
new ways to make the connection between evidence and predictions. Be creative for a minute. What
is something an engineer could invent that would help us to make better predictions? What do you
call your invention? Draw a picture if that would be helpful.
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Table 1: Total Daily Seismic Activity

Date Total Number of Events Date Total Number of Events Date Total Number of Events
(VT + RF) (VT + RF) (VT + RF)
1-Jul 82 23-Jul 140 14-Aug 389
2-Jul 84 24-Jul 25 15-Aug 302
3-Jul 64 25-Jul 150 16-Aug 342
4-Jul 82 26-Jul 220 17-Aug 365
5-Jul 55 27-Jul 56 18-Aug 100
6-Jul 26 28-Jul 5 19-Aug 158
7-Jul 42 29-Jul 0 20-Aug 225
8-Jul 1 30-Jul 115 21-Aug 170
9-Jul 16 31-Jul 359 22-Aug 173
10-Jul 110 1-Aug 388 23-Aug 58
11-Jul 198 2-Aug 329 24-Aug 29
12-Jul 34 3-Aug 441 25-Aug 65
13-Jul 45 4-Aug No Data Available 26-Aug 107
14-Jul 49 5-Aug 508 27-Aug 162
15-Jul 40 6-Aug 629 28-Aug 312
16-Jul 44 7-Aug 497 29-Aug 407
17-Jul 46 8-Aug 407 30-Aug 468
18-Jul 45 9-Aug 315 31-Aug 625
19-Jul 47 10-Aug 364 1-Sep 660
20-Jul 29 11-Aug 166 2-Sep 810
21-Jul 681 12-Aug 550
22-Jul 395 13-Aug 438
Graph 1
Total Number of Seismic Events (VT + RF)
for July and August
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