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When examining volcanic features, understanding the type of extrusive igneous rock a volcano
produces is crucial for understanding its eruption style, composition, and potential hazards. Feature A,
identified as a volcano, can erupt various types of extrusive rocks depending on its magma
composition, tectonic setting, and eruption history. This article explores the most common extrusive
igneous rocks associated with different types of volcanoes, shedding light on what rock types are
most likely to be erupted from Feature A.

Understanding Volcano Types and Their Magma
Composition

Before delving into specific rock types, it's important to understand that the nature of a volcano’s
eruptions is heavily influenced by its magma composition. Magma that reaches the surface and cools
rapidly forms extrusive igneous rocks, whose mineral content and texture provide clues about the
volcano's eruptive behavior.

Types of Volcanoes Based on Eruption Style

» Shield Volcanoes: Broad, gently sloping volcanoes formed by low-viscosity basaltic lava flows.

e Stratovolcanoes (Composite Volcanoes): Tall, steep-sided volcanoes with layered eruptions
of lava, ash, and pyroclastic material.

e Scoria Cones (Cinder Cones): Small, steep-sided cones primarily built from pyroclastic
fragments.

* Fissure Volcanoes: Eruptions from elongated fissures producing extensive lava flows.

The dominant magma types associated with these volcanoes vary, influencing the extrusive rocks
they produce.



Extrusive Igneous Rocks and Their Association with
Volcano Types

Extrusive igneous rocks are classified mainly based on mineral composition and texture, primarily into
basalt, andesite, dacite, and rhyolite. Each type corresponds to particular magma sources and
eruption styles.

Basalt: The Most Common Extrusive Rock from Shield and
Fissure Volcanoes

e Composition: Mafic, rich in magnesium and iron, with low silica content (~45-52%).
e Texture: Fine-grained (aphanitic) due to rapid cooling.

e Occurrence: Most commonly erupted from shield volcanoes and fissure eruptions, especially in
oceanic hotspots and rift zones.

Why is basalt most likely?

Shield volcanoes, characterized by their broad, gentle slopes, are predominantly built from basaltic
lava flows. The low viscosity of basalt allows lava to travel long distances, forming extensive plains.
Fissure eruptions, such as those seen in volcanic rift zones, predominantly produce basaltic lava flows
as well.

Andesite: Intermediate Composition Common in
Stratovolcanoes

e Composition: Intermediate, with silica content around 52-63%, containing both mafic and
felsic minerals.

e Texture: Typically porphyritic, with larger crystals embedded in a fine-grained matrix.

e Occurrence: Erupted from stratovolcanoes, especially in subduction zone settings like the
Andes or Cascades.

Implication for Feature A:
If Feature A is a stratovolcano, the most probable extrusive rock is andesite, reflecting its
intermediate magma composition and explosive eruption style.



Rhyolite and Dacite: Felsic Rocks from Explosive Eruptions

e Rhyolite Composition: High silica (>69%), rich in felsic minerals, leading to high viscosity.
» Dacite Composition: Slightly lower silica (~63-69%) than rhyolite, but still felsic.

e Texture: Usually porphyritic or glassy, with explosive eruptions producing ash flows and
pumice.

e Occurrence: Common in highly explosive stratovolcanoes and caldera-forming eruptions.

Relevance to Feature A:
If the volcano exhibits highly explosive behavior with thick, viscous magma, rhyolite or dacite are the
most likely extrusive rocks to be erupted.

Factors Influencing Which Rock Type Is Erupted

The dominant extrusive igneous rock of a volcano is determined by several factors:

Magma Source and Tectonic Setting

- Oceanic Hotspots and Mid-Ocean Ridges: Tend to produce basalt due to mantle-derived magmas
with low silica content.
- Subduction Zones: Generate more silica-rich magmas, leading to andesite, dacite, and rhyolite.

Degree of Partial Melting and Crystallization

- Higher degrees of partial melting in the mantle favor basalt.
- Magmas that undergo fractional crystallization or assimilation produce more felsic compositions like
rhyolite.

Eruption Style and Magma Viscosity

- Low-viscosity basaltic magmas produce effusive eruptions.
- High-viscosity rhyolitic magmas tend to produce explosive eruptions with pyroclastic flows.



Case Study: What Type of Rock Would Feature A Erupt?

Suppose Feature A is a shield volcano located on an oceanic hotspot, such as Hawaii's Mauna Loa.
Based on its morphology and eruption history, the most likely extrusive igneous rock would be:

e Basalt: Due to its low viscosity and high effusiveness, basalt is the predominant eruptive rock,
forming extensive lava plains and flows.

Conversely, if Feature A is a stratovolcano like Mount St. Helens, which exhibits explosive eruptions
and layered deposits, the eruptive rocks are more likely to include:

e Andesite or Dacite: Reflecting intermediate to felsic magmas.

And in the case of a caldera-forming eruption or a highly explosive stratovolcano, rhyolite might
dominate.

Conclusion: The Most Probable Extrusive Igneous Rock
for Feature A

The type of extrusive igneous rock most likely to be erupted from Feature A depends primarily on its
volcano type, magma composition, and eruption style. In general:

e |f Feature A is a shield volcano or fissure eruption, basalt is most probable due to its mafic
composition and effusive eruption style.

e If it is a stratovolcano with explosive eruptions, andesite is the typical extrusive rock, with
rhyolite or dacite appearing in more violent or caldera-forming events.

Understanding these relationships helps geologists predict volcanic behavior, assess hazards, and
interpret volcanic landscapes. Recognizing the link between volcano morphology and erupted rocks is
essential for both academic research and practical hazard mitigation.

In summary, for a volcano like Feature A, the most likely extrusive igneous rock is basalt if it exhibits
effusive, shield-like characteristics, and andesite or rhyolite if it has a more explosive, stratovolcano
profile. Accurate identification of the volcano type and its eruptive history is key to predicting its
primary volcanic rock products.



Frequently Asked Questions

What type of extrusive igneous rock is typically erupted from
a volcano like Feature A?

Basalt is the most common extrusive igneous rock erupted from volcanoes like Feature A.

Why is basalt the most likely rock to be erupted from a
volcano such as Feature A?

Because basalt forms from low-viscosity lava that easily flows and is characteristic of shield volcanoes
and similar volcanic activity.

How does the type of volcano, like Feature A, influence the
type of extrusive igneous rock produced?

The volcano's eruption style and magma chemistry determine the rock type; for example, effusive
eruptions often produce basalt, while explosive eruptions may produce rhyolite or andesite.

Is rhyolite a common extrusive igneous rock for volcanoes
similar to Feature A?

No, rhyolite is typically associated with more explosive, high-viscosity eruptions and is less common
in volcanoes like Feature A that are usually characterized by effusive basaltic eruptions.

What are the main differences between basalt and other
extrusive igneous rocks related to volcanic eruptions?

Basalt has low silica content, low viscosity, and forms from gentle eruptions, whereas rocks like
rhyolite have high silica content and are associated with more explosive activity.

Can the eruption of Feature A produce multiple types of
extrusive ignheous rocks?

Yes, some volcanoes can produce different rocks over time, but basalt is most likely if the volcano is
characterized by effusive, low-viscosity eruptions.

How does the chemical composition of magma influence the
type of extrusive igneous rock erupted from Feature A?

The magma's silica content primarily determines the rock type; low silica magma produces basalt,
while higher silica magmas can produce andesite or rhyolite.



Is the presence of basalt indicative of the volcano's eruption
style in Feature A?

Typically, yes; basaltic eruptions tend to be less explosive and more effusive, indicating a gentle
eruption style for Feature A.

What geological features are associated with basaltic
eruptions from volcanoes like Feature A?

Features include broad shield shapes, extensive lava flows, and volcanic plains, reflecting the low-
viscosity basaltic lava eruptions.

Additional Resources
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Introduction

Feature A is a volcano that has captured the imagination of geologists and adventurers alike. Its
towering presence and ongoing activity serve as a vivid reminder of Earth's dynamic interior
processes. But beyond its visual spectacle, a fundamental question arises: what types of rocks are
produced during its eruptions? Specifically, when magma from this volcano reaches the surface, what
extrusive igneous rocks are most likely to be formed? Understanding this involves delving into the
types of magma, the volcanic environment, and the mineralogical signatures that define the rocks
erupted by this volcano. This article explores these aspects in detail, offering insights into how the
nature of a volcano influences the composition of its erupted rocks.

Understanding Volcanic Types and Magma Composition

Before identifying the likely extrusive rocks, it's essential to understand the types of volcanoes and
the magmas they produce, as these factors directly influence the types of rocks formed during
eruptions.

Types of Volcanoes and Their Eruptive Styles
Volcanoes are generally classified based on their shape, size, and eruptive behavior:

- Stratovolcanoes (Composite Volcanoes): Large, steep-sided volcanoes characterized by explosive
eruptions and the layering of lava flows and ash deposits.

- Shield Volcanoes: Broad, gently sloping volcanoes formed by low-viscosity lava that travels long
distances.

- Cinder Cones: Small, steep-sided volcanoes built from volcanic ash, cinders, and bombs.

- Lava Domes: Rounded, bulbous features formed by viscous lava that piles up near the vent.



The style of eruption—explosive versus effusive—affects the type of rocks produced and their
mineralogical composition.

Magma Composition and Its Impact

The chemistry of magma largely determines the nature of the resulting extrusive rocks. Magma
composition is typically categorized into three main types:

- Basaltic (Mafic): Rich in magnesium and iron, low in silica (~45-52%). Typically associated with
effusive eruptions.

- Andesitic (Intermediate): Moderate silica content (~52-63%), with a balanced mix of mafic and felsic
components.

- Rhyolitic (Felsic): High silica content (~63-75%), leading to more viscous magmas and often
explosive eruptions.

The composition influences viscosity, eruption style, and the mineralogy of erupted rocks.

What Extrusive Igneous Rocks Are Erupted?

When magma reaches the surface and cools rapidly, it forms extrusive igneous rocks. The specific
type of rock depends on the magma’s composition and cooling rate.

The Main Types of Extrusive Igneous Rocks

1. Basalt: The most common extrusive igneous rock globally, characterized by fine-grained, dark-
colored mineralogy.

2. Andesite: Medium-gray, fine-grained rock associated with intermediate magmas.

3. Rhyolite: Light-colored, often with a porphyritic texture, resulting from felsic magmas.
4. Pumice: Light, porous volcanic rock formed from explosive, gas-rich eruptions.

5. Scoria: Similar to pumice but darker and denser, with vesicular texture.

Mineralogical Composition

These rocks are primarily composed of silicate minerals such as:

- Olivine and pyroxene: Common in basalt.

- Plagioclase feldspar and amphibole: Typical in andesite.

- Quartz and potassium feldspar: Dominant in rhyolite.

The textures of these rocks—vesicular, glassy, porphyritic—also reveal eruption dynamics.

Most Likely Extrusive Rock for Feature A

Given the general characteristics of Feature A, including its eruptive style, magma composition, and
associated volcano type, we can make an educated prediction.

Factors Influencing the Erupted Rock Type



- Eruption Style: Explosive eruptions tend to produce more felsic rocks like rhyolite or pumice; effusive
eruptions produce basalt.

- Magma Viscosity: Higher viscosity magmas (rhyolitic and andesitic) tend to produce more viscous,
silica-rich rocks.

- Volcano Type: Stratovolcanoes typically erupt intermediate to felsic magmas, whereas shield
volcanoes primarily erupt basalt.

Hypotheses Based on Feature A

Suppose Feature A is a stratovolcano with a history of explosive eruptions and a composition
indicating intermediate silica content. In that case, the most probable extrusive rocks are:

- Andesite: The hallmark rock of many stratovolcanoes, formed from intermediate magmas rich in
plagioclase and pyroxene.

- Dacite: Felsic, silica-rich rocks that often occur in more explosive stratovolcano eruptions.

If the volcano exhibits predominantly effusive activity and has mafic magmas, then basalt would be
the dominant eruptive rock.

Conversely, if the volcano is known for highly explosive eruptions with high silica magma, rhyolite or
pumice could be prevalent.

The Most Likely Candidate: Andesite
Considering typical stratovolcano behavior and the common association with features like steep
slopes and explosive eruptions, andesite emerges as the most probable extrusive igneous rock

erupted from Feature A.

Andesite forms from magmas with silica content around 52-63%, which are viscous enough to trap
gases, leading to explosive activity and the formation of vesicular rocks like:

- Andesite lava: Fine-grained, gray to brown.
- Andesite tuff and ash: Resulting from explosive fragmentation.

Case Studies and Real-World Examples

Several well-studied stratovolcanoes worldwide provide context:

- Mount St. Helens (USA): Erupted andesitic magma producing ash, pumice, and ignimbrite.

- Mount Fuji (Japan): Composed mainly of andesite and rhyolite, with predominantly explosive
eruptions.

- Vesuvius (Italy): Known for explosive andesitic to rhyolitic eruptions.

These examples reinforce the link between stratovolcanoes and intermediate to felsic extrusive rocks.

Implications of the Erupted Rock Type



Knowing the likely extrusive igneous rock offers insights into volcanic hazards, eruption predictability,
and the geology of the region:

- Hazard assessment: Andesitic and rhyolitic eruptions tend to be more explosive, posing significant
risks.

- Eruption monitoring: Changes in gas emissions and seismic activity can signal shifts in magma
composition.

- Geological history: The types of rocks present help reconstruct past eruptive behaviors and magma
evolution.

Conclusion

In conclusion, the type of extrusive igneous rock most likely to be erupted from Feature A hinges on
its volcanic classification, magma composition, and eruptive style. Based on the typical characteristics
associated with stratovolcanoes and intermediate magmas, andesite stands out as the primary
candidate. Its formation from silica-rich, viscous magmas aligns with the explosive nature and layered
structure of stratovolcanoes like Feature A. Recognizing these rock types not only deepens our
understanding of volcanic processes but also enhances our ability to anticipate future eruptions and
mitigate their impacts.

Further Reading and Resources

- "lgneous and Metamorphic Petrology" by Myron G. Best

- USGS Volcano Hazards Program

- "Volcanoes: Global Perspectives" by John P. Lockwood and Richard W. Williams
- Smithsonian Institution’s Global Volcanism Program

Understanding the link between volcano features and their erupted rocks is crucial for geologists,
hazard planners, and enthusiasts alike, as it illuminates the complex processes shaping our planet’s
surface.
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