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Mount St. Helens Versus Kilauea: 
On Sunday, May 18, 1980, the largest volcanic eruption to occur in North 

America in historic times transformed a picturesque volcano into a decapitated 
(executed) remnant. On this date in southwestern Washington State, Mount St. Helens 
erupted with tremendous force. The blast blew out the entire north flank (edge) of the 
volcano, leaving a gaping hole. In one brief moment, a prominent(bulging) volcano 
whose summit had been more than 2900 meters (9500 feet) above sea level was 
lowered by more than 400 meters (1350 feet). 

The event devastated a wide swath (Strip) of timber-rich land on the north side 
of the mountain. Trees within a 400-square-kilometer area lay intertwined and 
flattened, stripped of their branches and appearing from the air like toothpicks strewn 
(scattered) about. The accompanying mudflows carried ash, trees, and water-saturated 
rock debris 29 kilometers (18 miles) down the Toutle River. The eruption claimed 
59 lives, some dying from the intense heat and the suffocating cloud of ash and gases, 
others from being hurled by the blast, and still others from entrapment in the 
mudflows. The eruption ejected nearly a cubic kilometer of ash and rock debris. 
Following the devastating explosion, Mount St. Helens continued to emit great 
quantities of hot gases and ash. The force of the blast was so strong that some ash 
was propelled more than 18,000 meters (over 11 miles) into the stratosphere. During 
the next few days, this very fine grained material was carried around Earth by strong 
upper-air winds. Measurable deposits were reported in Oklahoma and Minnesota, 
with crop damage into central Montana. Meanwhile, ash fallout in the immediate 
vicinity exceeded 2 meters in depth. The air over Yakima, Washington (130 
kilometers to the east), was so filled with ash that residents experienced mid night 
like darkness at noon. Not all volcanic eruptions are as violent as the 1980 Mount 
St. Helens event. Some volcanoes, such as Hawaii’s Kilauea volcano, generate 
relatively quiet outpourings of fluid lavas. These “gentle” eruptions are not without 
some fiery displays; occasionally fountains of shining lava spray hundreds of meters 
into the air. Nevertheless, during Kilauea’s most recent active phase, which began 
in 1983, more than 180 homes and a national park visitor center were destroyed. 

Testimony to the “quiet nature” of Kilauea’s eruptions is the fact that the 
Hawaiian Volcanoes Observatory has operated on its summit since 1912. This 
despite the fact that Kilauea has had more than 50 eruptive phases since record 
keeping began in 1823. 
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Volcanoes 
The Nature of Volcanic Eruptions: 
Volcanic activity is commonly perceived as a process that produces a pretty cone 
shaped structure that periodically erupts in a violent manner, like Mount St. 
Helens. Although some eruptions may be very explosive, many are not. What 
determines whether a volcano extrudes magma violently or “gently”? The primary 
factors include the magma’s composition, its temperature, and the amount of 
dissolved gases it contains. To varying degrees, these factors affect the magma’s 
mobility, or viscosity (viscos = stickly). The more viscous the material, the greater 
its resistance to flow. For example, compare syrup to water—syrup is more 
viscous, and thus more resistant to flow, than water. Magma associated with an 
explosive eruption may be five times more viscous than magma that is extruded in 
a quiescent manner. 
 
Factors Affecting Viscosity 
The effect of temperature on viscosity is easily seen. Just as heating syrup makes it 
more fluid (less viscous), the mobility of lava is strongly influenced by 
temperature. As lava cools and begins to harden , its mobility decreases and 
eventually the flow halts. 
A more significant factor influencing volcanic behavior is the chemical 
composition of the magma. Recall that a major difference among various igneous 
rocks is their silica (SiO2) content (TABLE 4.1). Magmas that produce mafic rocks 
such as basalt contain about 50 percent silica, whereas magmas that produce 
felsic rocks (granite and its extrusive equivalent, rhyolite) contain more than 70 
percent silica. Intermediate rock types—andesite and diorite—contain about 60 
percent silica. 
  
A magma’s viscosity is directly related to its silica content—the more silica in 
magma, the greater its viscosity. Silica delays the flow of magma because silicate 
structures start to link together into long chains early in the crystallization process. 
Consequently, rhyolitic (felsic) lavas are very viscous and tend to form 
comparatively short, thick flows. By contrast, basaltic lavas, which contain less 
silica, are relatively fluid and have been known to travel 150 kilometers (90 miles) 
or more before hardening. 
The amount of volatiles (the gaseous components of magma, mainly water) 
contained in magma also affects its mobility. 



Other factors being equal, water dissolved in the magma tends to increase fluidity 
because it reduces polymerization (formation of long silicate chains) by breaking 
silicon–oxygen bonds. It follows, therefore, that the loss of gases renders magma 
(lava) more viscous evolve through. 
 
  

 

 

FIGURE 4.3 Schematic drawing showing the movement of magma from its source in the upper asthenosphere through the 
continental crust. During its ascent, mantle-derived basaltic magmas process of magmatic differentiation and by melting and 
incorporating continental crust. Magmas that feed volcanoes in a continental setting tend to be silica-rich  (viscous) and have a 
high gas content. 



Why Do Volcanoes Erupt? 
Most magma is generated by the partial melting of the rock  in the upper mantle to 
form magma with a basaltic composition. Once formed, the floating molten rock will 
rise toward the surface . Because the density of crustal rocks tends to decrease the 
closer they are to the surface, climbing basaltic magma may reach a level where the 
rocks above are less dense. Should this occur, the molten material begins to collect 
or pond, forming a magma chamber. As the magma body cools, minerals having 
high melting temperatures crystallize first, leaving the remaining melt enriched in 
silica and other less dense components. Some of this highly evolved material may 
ascend to the surface to produce a volcanic eruption. 
In most, but not all, tectonic settings, only a fraction of magma generated at depth 
ever reaches the surface. 
 
TRIGGERING HAWAIIAN-TYPE ERUPTIONS. 
 
Eruptions that involve very fluid basaltic magmas are often triggered by the arrival 
of a new batch of melt into a near-surface magma reservoir. This can be detected 
because the summit of the volcano begins to inflate months, or even years, before 
an eruption begins. The injection of a fresh supply of melt causes the magma 
chamber to swell and fracture the rock above. This, in turn, mobilizes the magma, 
which quickly moves upward along the newly formed openings, often generating 
outpourings of lava for weeks, months, or even years. 
 
  
All magmas contain some water and other volatiles that are held in solution by the 
immense pressure of the overlying rock. Volatiles tend to be most abundant near 
the tops of magma reservoirs containing highly evolved,  silica rich melts. When 
magma rises (or the rocks confining the magma fail) a reduction in pressure 
occurs and the dissolved gases begin to separate from the melt, forming tiny 
bubbles. This is analogous to opening a warm soda and allowing the carbon 
dioxide bubbles to escape. 
When fluid basaltic magmas erupt, the pressurized gases escape with relative ease. 
At temperatures of 1000 °C and low near-surface pressures, these gases can 
quickly expand to occupy hundreds of times their original volumes. On some 
occasions, these expanding gases push lava hundreds of meters into the air, 
producing lava fountains (FIG. 4.4). 
Although spectacular, these fountains are mostly harmless and not generally 
associated with major explosive events that cause great loss of life and property. 
At the other extreme, highly viscous, rhyolitic magmas may produce explosive 
clouds of hot ash and gases that evolve into buoyant plumes called eruption 



columns that extend thousands of meters into the atmosphere (FIGURE 4.5). 
Because of the high viscosity of silica-rich magma, a significant portion of the 
volatiles remain dissolved until the magma reaches a shallow depth, where tiny 
bubbles begin to form and grow. Bubbles grow by two processes, continued 
separation of gases from the melt and expansion of bubbles as the confining 
pressure drops. Should the pressure of the expanding magma body exceed the 
strength of the overlying rock, fracturing occurs. As magma moves up the 
fractures, a further drop in confining pressure causes more gas bubbles to form and 
grow. This chain-reaction may generate an explosive event in which magma is 
literally blown into fragments (ash and pumice) that are carried to great heights by 
the hot gases. (As exemplified by the 1980 eruption of Mount St. Helens, the collapse of a 
volcano’s flank can also trigger an energetic explosive eruption.) 
When magma in the uppermost portion of the magma chamber is forcefully ejected 
by the escaping gases, the confining pressure on the molten rock directly below 
drops suddenly. Thus, rather than a single “bang,” volcanic eruptions are really a 
series of explosions. This process might logically continue until the entire magma 
chamber is emptied, much like a geyser empties itself of water (see Chapter 10). 
However, this is generally not the case. It is typically only the magma in the upper 
part of a magma chamber that has a sufficiently high gas content to trigger a steam-
and-ash explosion. 
To summarize, the viscosity of magma plus the quantity of dissolved gases and the 
ease with which they can escape largely determine the nature of a volcanic 
eruption. 
In general, hot basaltic magmas contain a smaller gaseous component and permit 
these gases to escape with relative ease as compared to more highly evolved 
andesitic and rhyolitic magmas. This explains the contrast between “gentle” 
outflows of fluid basaltic lavas in Hawaii and the explosive and sometimes 
catastrophic eruptions of viscous lavas from volcanoes such as Mount St. Helens 
(1980), and Mount Pinatubo in the Philippines (1991).  
 
Lava Flows: 
The vast majority of lava on Earth, more than 90 percent of the total volume, is 
estimated to be basaltic in composition. Andesites and other lavas of intermediate 
composition account for most of the rest, while rhyolitic (felsic) flows make up as 
little as 1 percent of the total. 
Hot basaltic lavas, which are usually very fluid, generally flow in thin, broad 
sheets or stream like ribbons. On the island of Hawaii, these lavas have been 
clocked at 30 kilometers (19 miles) per hour down steep slopes. However, flow 
rates of 10 to 300 meters (30 to 1000 feet) per hour are more common. By contrast, 
the movement of silica-rich, rhyolitic lava may be too slow to perceive. 



Furthermore, most rhyolitic lavas seldom travel more than a few kilometers from 
their vents. As you might expect, andesitic lavas, which are intermediate in 
composition, exhibit characteristics that are between the extremes. 
 
AA AND PAHOEHOE FLOWS.  
Two types of lava flows are known by their Hawaiian names. The most common of 
these, aa (pronounced ah-ah) flows, have surfaces of rough sharp blocks 
with dangerously sharp edges and spiny projections (FIG. 4.6A). Crossing an aa 
flow can be a trying and miserable experience. By contrast, pahoehoe 
(pronounced pah-hoy-hoy) flows exhibit smooth surfaces that often resemble 
the twisted braids of ropes (FIGURE 4.6B). Pahoehoe means “on which one can 
walk.” 
Aa and pahoehoe lavas can erupt from the same vent. However, pahoehoe lavas 
form at higher temperatures and are more fluid than aa flows. In addition, 
pahoehoe lavas can change into aa lavas flow, although the reverse (aa to 
pahoehoe) does not occur. 
One factor that facilitates the change from pahoehoe to aa is cooling that occurs as 
the flow moves away from the vent. 
Cooling increases viscosity and promotes bubble formation. Escaping gas bubbles 
produce numerous voids and sharp spines in the surface of the solidifying lava. As 
the molten interior advances, the outer crust is broken further, transforming a 
relatively smooth surface into an advancing mass of rough, clinkery rubble. 
 
LAVA TUBES.  

Hardened basaltic flows commonly contain cave-like tunnels called lava 
tubes that were once conduits carrying lava from the volcanic vent to the flow’s 
leading edge. These conduits develop in the interior of a flow where temperatures 
remain high long after the surface hardens. Lava tubes are important features 
because they serve as insulated pathways that facilitate the advance of lava great 
distances from its source. 
 
Lava tubes are associated found in most parts of the world. Even the massive 
volcanoes on Mars have flows that contain numerous lava tubes. 
Some lava tubes exhibit extraordinary dimensions—one such structure, Kazumura 
Cave located on the southeast slope of Hawaii’s Mauna Loa volcano, extends for 
more than 60 kilometers (40 miles). 
 
 



BLOCK LAVAS. 
 In contrast to fluid basaltic magmas, which can travel many kilometers, andesitic 
and rhyolitic magmas tend to generate relatively short prominent flows, a few 
hundred meters to a few kilometers long. Their upper surface consists largely of 
vesicle-free, detached blocks, hence the name block lava. Although similar to aa 
flows, these lavas consist of blocks with slightly curved, smooth surfaces, rather 
than the rough, clinkery surfaces. 
 
PILLOW LAVAS. Recall that much of Earth’s volcanic output occurs along 
oceanic ridges (divergent plate boundaries). 
When outpourings of lava occur on the ocean floor, the flow’s outer skin quickly 
congeals. However, the lava is usually able to move forward by breaking through 
the hardened surface. This process occurs over and over, as molten basalt is 
extruded—like toothpaste from a squeezed tube. The result is a lava flow composed 
of numerous tube-like structures called pillow lavas, stacked one a top the other. 
Pillow lavas are useful in the reconstruction of geologic history because whenever 
they are observed, they indicate that the lava flow formed in an underwater 
environment. 
Gases Magmas contain varying amounts of dissolved gases (volatiles) held in the 
molten rock by confining pressure, just as carbon dioxide is held in cans and 
bottles of soft drinks. As with soft drinks, as soon as the pressure is reduced, the 
gases begin to escape. Obtaining gas samples from an erupting volcano is difficult 
and dangerous, so geologists usually must estimate the amount of gas originally 
contained within the magma. The gaseous portion of most magmas makes up from 
1 to 6 percent of the total weight, with most of this in the form of water vapor. 
Although the percentage may be small, the actual quantity of emitted gas can 
exceed thousands of tons per day. Occasionally, eruptions emit massive amounts of 
volcanic gases that rise high into the atmosphere, where they may reside for 
several years. Some of these eruptions may have an impact on Earth’s climate. The 
composition of volcanic gases is important because they contribute significantly to 
our planet’s atmosphere. Analyses of samples taken during Hawaiian eruptions 
indicate that the gas component is about 70 percent water vapor, 15 percent carbon 
dioxide, 5 percent nitrogen, and 5 percent sulfur dioxide, with lesser amounts of 
chlorine, hydrogen, and argon. (The relative proportion of each gas varies 
significantly from one volcanic region to another.) Sulfur compounds are easily 
recognized by their strong odor. Volcanoes are also natural sources of air 
pollution—some emit large quantities of sulfur dioxide, which readily combines 
with atmospheric gases to form sulfuric acid and other sulfate compounds.in 
addition to propelling magma from a volcano, gases play an important role in 
creating the narrow conduit that connects the magma chamber to the surface. First, 



swelling of the magma body hot blasts of high-pressure gases expand the cracks 
and develop a passageway to the surface. Once the passageway is completed, the 
hot gases, armed with rock fragments, erode its walls, producing a larger conduit. 
Because these erosive forces are concentrated on any projection along the pathway, 
the volcanic pipes that are produced tend to develop a circular shape. As the 
conduit enlarges, magma moves upward to produce surface activity . Following an 
eruptive phase, the volcanic pipe often becomes choked with a mixture of hard 
magma and debris that was not thrown clear of the vent. Before the next eruption, a 
new surge of explosive gases may again clear the canal. 
 

 
 
FIGURE 4.11 Anatomy of a “typical” composite cone (see also Figures 4.13 and 
4.16 for a comparison with a shield and cinder cone, respectively). 
 
Located at the summit of most volcanoes is a somewhat funnel-shaped depression, 
called a crater (crater a bowl). Volcanoes that are built primarily of pyroclastic 
materials typically have craters that form by gradual accumulation of volcanic 
debris on the surrounding rim. Other raters form during explosive eruptions as the 
rapidly ejected particles erode the crater walls. Craters also form when the summit 
area of a volcano collapses following an eruption (FIGURE 4.12). Some volcanoes 
have very large circular depressions called calderas that have diameters greater 
than one kilometer and in rare cases can exceed 50 kilometers. During early stages 
of growth most volcanic discharges come from a central summit vent. As a 



volcano matures, material also tends to be emitted from fissures that develop along 
the flanks or at the base of the volcano. Continued activity from a flank eruption 
may produce a small parasitic cone . 
Many of these vents, however, emit only gases and are appropriately called 
fumaroles (fumus smoke).Shield Volcanoes are produced by the accumulation of 
fluid basaltic lavas and exhibit the shape of a broad, slightly domed structure that 
resembles a warrior’s shield (FIGURE 4.13). Most shield volcanoes begin on the 
ocean floor as seamounts, a few of which grow large enough to form volcanic 
islands. In fact, with the exception of the volcanic islands that form above 
subduction zones, most other oceanic islands are either single shield volcanoes, or 
more often the combination of two or more shields built upon massive amounts of 
pillow lavas. Examples include the Canary Islands, the Hawaiian Islands, the 
Galapagos, and Easter Island. In addition, some shield volcanoes form on 
continental crust. Included in this group are several volcanic structures located in 
East Africa.  
This massive pile of basaltic rock has a volume of 80,000 cubic kilometers that 
was extruded over a span of about 1 million years. The volume of material 
composing Mauna Loa is roughly 200 times greater than the amount composing a 
large composite cone such as Mount Rainier (FIGURE 4.14).Although the shield 
volcanoes that comprise islands are often quite large, some are more modest in 
size. In addition, an estimated 1 million basaltic submarine volcanoes (seamounts) 
of various sizes mark the ocean floor. The flanks of Mauna Loa have gentle slopes 
of only a few degrees. The low angle results because very hot, fluid lava travels 
“fast and far” from the vent. In addition, most of the lava (perhaps 80 percent) 
flows through a well-developed system of lava tubes (see Figure 4.7). This greatly 
increases the distance lava can travel before it solidifies. Thus, lava emitted near 
the summit often reaches the sea, thereby adding to the width of the cone at the 
expense of its height. Another feature common to many active shield volcanoes is 
a large, steep walled caldera that occupies the summit 
(see Figure 4.26). Calderas on large shield volcanoes form when the roof above the 
magma chamber collapses. This usually occurs as the magma reservoir empties 
following a large eruption or as magma migrates to the flank of a volcano to feed a 
fissure eruption. In the final stage of growth, shield volcanoes are more sporadic, 
and pyroclastic . 
 



Lahars: Mudflows on Active and Inactive Cones 
In addition to violent eruptions, large composite cones may generate a type of very 
fluid mudflow referred to by its Indonesian name lahar. These destructive flows 
occur when volcanic debris becomes saturated with water and rapidly moves down 
steep volcanic slopes, generally following gullies and stream valleys. Some lahars 
may be triggered when magma is emplaced near the surface, causing large volumes 
of ice and snow to melt. Others are generated when heavy rains saturate weathered 
volcanic deposits. Thus, lahars may occur even when a volcano is not erupting. 
When Mount St. Helens erupted in 1980, several lahars were generated. These 
flows and accompanying flood waters raced down nearby river valleys at speeds 
exceeding 30 kilometers per hour. These raging rivers of mud destroyed or 
severely damaged nearly all the homes and bridges along their paths. Fortunately, 
the area was not densely populated (FIGURE 4.24). 
In 1985, deadly lahars were produced during a small eruption of Nevado del Ruiz, 
a 5300-meter (17,400-foot) volcano in the Andes Mountains of Colombia. Hot 
pyroclastic material melted ice and snow 
 
Calderas 
Calderas (caldaria = a cooking pot) are large depressions with diameters that 
exceed 1 kilometer and have a somewhat circular form. (Those less than a 
kilometer across are called collapse pits or craters.) Most calderas are formed by 
one of the following processes: (1) the collapse of the 
summit of a large composite volcano following an explosive eruption of silica-rich 
pumice and ash fragments (Crater Laketype calderas); (2) the collapse of the top of 
a shield volcano caused by subterranean drainage from a central magma chamber 
(Hawaiian-type calderas); and (3) the collapse of a large area, caused by the 
discharge of massive volumes of silica-rich pumice and ash along ring fractures 
 
Fissure Eruptions and Basalt Plateaus 
The greatest volume of volcanic material is extruded from fractures in the crust 
called fissures (fissura = to split). Rather than building a cone, these long, narrow 
cracks tend to emit low-viscosity basaltic lavas that blanket a wide area (FIGURE 
4.27). The Columbia Plateau in the northwestern United States is the product of 
this type of activity (FIGURE 4.28). Numerous fissure eruptions have buried the 
landscape creating a lava plateau nearly a mile thick. Some of the lava remained 
molten long enough to flow 150 kilometers (90 miles) from its source. The term 
flood basalts appropriately describes these deposits. 
 
Lava Domes 



In contrast to mafic lavas, silica-rich felsic lavas are so viscous they hardly flow at 
all. As the thick lava is “squeezed” out of the vent, it often produces a dome-
shaped mass called a lava dome (FIGURE 4.29). Most lava domes are only a few 
tens of meters high, but some are more than 1 kilometer high. Lava domes come in 
a variety of shapes that range from pancake-like flows to steep-sided plugs that 
were pushed upward like pistons. Most develop over a period of several years 
following an explosive eruption of gas rich magma. A recent example is the dome 
that continues to grow in the crater of Mount St. Helens (Figure 4.29). 
A second dome building event began in October 2004. Although these eruptive 
phases produced some ash plumes, they were benign compared to the May 18, 
1980, eruption. 
 
 
Volcanic Hazards 
Volcanoes produce a wide variety of potential hazards that can kill people and 
wildlife, as well as destroy property. Perhaps the greatest threats to life are 
pyroclastic flows. These hot mixtures of gas, ash, and pumice that sometimes 
exceed 800 °C, race down the flanks of volcanoes, giving people little chance to 
escape. 
Lahars, which can occur even when a volcano is quiet, are perhaps the next most 
dangerous volcanic hazard. These mixtures of volcanic debris and water can flow 
for tens of kilometers down steep volcanic slopes at speeds that may exceed 100 
kilometers (60 miles) per hour. 
Lahars pose a potential threat to many communities downstream from glacier-clad 
volcanoes. 
Other potentially destructive mass-wasting events include the rapid collapse of the 
volcano’s summit or flank. 
Other obvious hazards include explosive eruptions that can endanger people and 
property hundreds of miles from a volcano. During the past 15 years, at least 80 
commercial jets have been damaged by accidentally flying into clouds of volcanic 
ash.  
 
 



 
 
 
 
 
 
Monitoring Volcanic Activity: 
 
Today a number of volcano monitoring techniques are employed, with most of 
them aimed at detecting the movement of magma from a subterranean reservoir 



(typically several kilometers deep) toward the surface. The four most noticeable 
changes in a volcanic landscape caused by the migration of magma are: 
 (1) changes in the pattern of volcanic earthquakes; 
 (2) expansion of a near-surface magma chamber which leads to inflation of the 
volcano; 
 (3) changes in the amount and/or composition of the gases that are released from a 
volcano; and  
(4) an increase in ground temperature caused by the emplacement of new magma. 
Almost a third of all volcanoes that have erupted in historic times are now  
monitored using seismographs, instruments that detect earthquake tremors. 
 
The roof of a volcano may rise as new magma accumulates in its interior—a 
phenomenon that precedes many volcanic eruptions. Because the accessibility of 
many volcanoes is limited, remote sensing devices, including lasers, Doppler 
radar, and Earth orbiting satellites, are often used to determine whether or not a 
volcano is swelling.  
 
 
 

Volcanoes and Volcanic Hazards in Review 
 

• The primary factors that determine the nature of volcanic eruptions include 
the magma’s  composition, its temperature, and the amount of dissolved gases 
it contains. As lava cools, it begins to congeal and, as viscosity increases, its 
mobility decreases. The viscosity of magma is also directly related to its silica 
content. Rhyolitic (felsic) lava, with its high silica content (over 70 percent), 
is very viscous and forms short, thick flows. Basaltic (mafic) lava, with a 
lower silica content (about 50 percent), is more fluid and may travel a long 
distance before congealing. Dissolved gases tend to make magma more fluid 
and, as they expand, provide the force that propels molten rock from the 
volcano.  
 

• The materials associated with a volcanic eruption include  
(1) lava flows (pahoehoe flows, which resemble twisted braids; and aa flows, 
consisting of rough, jagged blocks; both form from basaltic lavas); 
(2) gases (primarily water vapor); and  
(3) pyroclastic material (pulverized rock and lava fragments blown from the 
volcano’s vent, which include ash, pumice, lapilli, cinders, blocks, and 
bombs). 



 
• Successive eruptions of lava from a central vent result in a mountainous 

accumulation of material known as a volcano. Located at the summit of 
many volcanoes is a steep-walled depression called a crater. Shield cones 
are broad, slightly domed volcanoes built primarily of fluid, basaltic lava. 
Cinder cones have steep slopes composed of pyroclastic material. Composite 
cones, or stratovolcanoes, are large, nearly symmetrical structures built of 
interbedded lavas and pyroclastic deposits. Composite cones produce some 
of the most violent volcanic activity. Often associated with a violent 
eruption is a nuée ardente, a fiery cloud of hot gases infused with burning 
ash that races down steep volcanic slopes. Large composite cones may also 
generate a type .of mudflow known as a lahar. 
 

• Most volcanoes are fed by canals or pipes. As erosion progresses, the rock 
occupying the pipe, which is often more resistant, may remain standing 
above the surrounding terrain as a volcanic neck. The summits of some 
volcanoes have large, nearly circular depressions called calderas that result 
from collapse. Calderas also form on shield volcanoes by subterranean 
drainage from a central magma chamber, and the largest calderas form by 
the discharge of colossal volumes of silica-rich pumice along ring 
fractures. Although volcanic eruptions from a central vent are the most 
familiar, by far the largest amounts of volcanic material are extruded from 
cracks in the crust called fissures. The term flood basalts describes the fluid 
basaltic lava flows that cover an extensive region in the northwestern United 
States known as the Columbia Plateau. When silica-rich magma is extruded, 
pyroclastic flows, consisting largely of ash and pumice fragments, usually 
result. 
 

•  Most active volcanoes are associated with plate boundaries. Active areas of 
volcanism are found along mid-ocean ridges where seafloor spreading is 
occurring (divergent plate boundaries), in the vicinity of ocean trenches 
where one plate is being sub ducted beneath another (convergent plate 
boundaries), and in the interiors of plates themselves (intraplate volcanism). 
Rising plumes of hot mantle rock are the source of most intraplate 
volcanism. 

 
 


