
scheme for igneous rock identification
answer key
scheme for igneous rock identification answer key is an essential tool for geologists
and students studying earth sciences to accurately classify and understand igneous rocks.
This article provides a comprehensive guide to the scheme for igneous rock identification
answer key, explaining the critical criteria used in distinguishing various igneous rock types.
The identification process typically relies on texture, mineral composition, color, and grain
size, which are systematically analyzed in a step-by-step approach. Understanding this
scheme enables efficient rock classification, supporting broader geological studies such as
petrology and tectonics. Furthermore, this article discusses the types of igneous rocks, their
formation, and the practical application of the identification scheme. The following sections
will cover detailed explanations of key characteristics and provide a clear answer key for
the identification scheme.
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Understanding Igneous Rocks
Igneous rocks are formed through the cooling and solidification of molten magma or lava.
They are broadly classified based on their origin as either intrusive (plutonic) or extrusive
(volcanic) rocks. Intrusive rocks crystallize slowly beneath the Earth's surface, resulting in
coarse-grained textures, while extrusive rocks cool rapidly at the surface, producing fine-
grained textures. The study of igneous rocks is fundamental for interpreting Earth's
geological history and the processes occurring within the mantle and crust.

Formation Processes
Igneous rocks form when magma cools and solidifies, either below the surface (intrusive) or
on the surface (extrusive). The cooling rate significantly impacts crystal size and texture.
Slow cooling allows large crystals to form, whereas rapid cooling results in small or glassy
crystals. These formation processes directly influence the physical characteristics used in
rock identification schemes.



Importance of Identification
Identifying igneous rocks accurately is crucial for geological mapping, resource exploration,
and academic research. The scheme for igneous rock identification answer key provides a
systematic approach to distinguishing rocks based on observable features, making it easier
for professionals and students to categorize samples correctly.

Key Criteria in the Scheme for Igneous Rock
Identification
The scheme for igneous rock identification answer key relies primarily on several diagnostic
features that differentiate igneous rocks. These include texture, mineral composition, color
index, and grain size. Each criterion provides valuable information about the rock’s origin
and classification.

Texture
Texture refers to the size, shape, and arrangement of mineral grains within the rock.
Common textures in igneous rocks include phaneritic (coarse-grained), aphanitic (fine-
grained), porphyritic (mixed grain sizes), glassy, and vesicular. Texture is one of the first
observations made during rock identification.

Mineral Composition
Mineral content is a crucial factor, as igneous rocks are composed mainly of silicate
minerals such as quartz, feldspar, mica, amphibole, and pyroxene. The relative abundance
of these minerals helps classify the rock into categories such as felsic, intermediate, mafic,
or ultramafic.

Color Index
The color index indicates the proportion of dark (mafic) to light (felsic) minerals in the rock.
Light-colored rocks are typically rich in silica and feldspar, while dark-colored rocks contain
higher amounts of iron and magnesium minerals. This index provides a quick visual clue
during identification.

Grain Size
Grain size reflects the cooling history of the magma. Coarse grains indicate slow cooling
beneath the surface, whereas fine grains suggest rapid cooling on or near the surface.
Grain size is integral to distinguishing intrusive from extrusive igneous rocks.



Classification of Igneous Rocks
The classification system within the scheme for igneous rock identification answer key
organizes igneous rocks based on texture and composition. This hierarchical approach
allows for precise identification and categorization.

Intrusive vs. Extrusive Rocks
Intrusive igneous rocks, such as granite and gabbro, form below the Earth's surface and
typically have coarse-grained textures. Extrusive rocks, like basalt and rhyolite, cool quickly
on the surface and are fine-grained or glassy.

Felsic, Intermediate, Mafic, and Ultramafic
Igneous rocks are further classified by their silica content:

Felsic: High silica content, light-colored minerals, e.g., granite, rhyolite.

Intermediate: Moderate silica content, balanced mineral colors, e.g., diorite,
andesite.

Mafic: Low silica, rich in magnesium and iron, darker colors, e.g., gabbro, basalt.

Ultramafic: Very low silica, dominated by olivine and pyroxene, e.g., peridotite.

Step-by-Step Scheme for Igneous Rock
Identification Answer Key
The scheme for igneous rock identification answer key typically follows a logical sequence
to identify rock samples based on observable features. This stepwise approach enhances
accuracy and efficiency in classification.

Step 1: Observe Texture
Determine whether the rock is coarse-grained, fine-grained, glassy, vesicular, or
porphyritic. This helps separate intrusive from extrusive rocks and identifies special
textures such as volcanic glass.

Step 2: Assess Grain Size
Measure or estimate the grain size to confirm the cooling history. Large visible crystals
indicate slow cooling, while microscopic crystals suggest rapid cooling.



Step 3: Identify Mineral Composition
Using a hand lens or microscope, identify key minerals present in the rock. Note the
proportions of quartz, feldspar, mica, amphibole, pyroxene, and olivine to determine the
rock class.

Step 4: Determine Color Index
Estimate the percentage of dark versus light minerals. This provides an indication of the
silica content and the rock’s classification as felsic, intermediate, mafic, or ultramafic.

Step 5: Match to Rock Types
Use the combined information from texture, grain size, mineral composition, and color
index to match the sample to a known igneous rock type using the identification key.

Common Igneous Rocks and Their Identification
The scheme for igneous rock identification answer key includes common rock types
frequently encountered in fieldwork and laboratory settings. Familiarity with these rocks
facilitates quicker identification.

Granite
Granite is a coarse-grained intrusive rock with a high content of quartz and feldspar,
typically light-colored. Its texture is phaneritic, reflecting slow cooling.

Basalt
Basalt is a fine-grained extrusive rock, dark-colored due to mafic minerals, with aphanitic
texture. It forms from rapid cooling of lava at the surface.

Diorite
Diorite is an intermediate intrusive rock with a coarse-grained texture. It contains a mix of
light and dark minerals, giving a salt-and-pepper appearance.

Rhyolite
Rhyolite is a fine-grained extrusive rock, felsic in composition, often light-colored with
aphanitic or porphyritic texture due to rapid cooling.



Gabbro
Gabbro is a coarse-grained mafic intrusive rock composed mainly of pyroxene and
plagioclase feldspar. It exhibits a dark color and phaneritic texture.

Peridotite
Peridotite is an ultramafic intrusive rock dominated by olivine and pyroxene. It is dense,
dark, and coarse-grained, representing mantle material.

Summary of Identification Steps

Assess texture to determine intrusive or extrusive origin.1.

Estimate grain size to infer cooling rate.2.

Identify mineral composition to classify rock chemistry.3.

Evaluate color index for silica content indication.4.

Match observations to known igneous rock types using the answer key.5.

Frequently Asked Questions

What is the purpose of a scheme for igneous rock
identification?
The purpose of a scheme for igneous rock identification is to provide a systematic approach
to classify and identify igneous rocks based on their mineral composition, texture, and
other physical characteristics.

What are the primary criteria used in the scheme for
identifying igneous rocks?
The primary criteria include texture (such as grain size and crystal arrangement), mineral
composition (presence of quartz, feldspar, mica, etc.), and color index.

How does grain size affect the identification of igneous
rocks in the scheme?
Grain size helps distinguish between intrusive (coarse-grained) and extrusive (fine-grained)
igneous rocks, which is a key step in the identification process.



What is an example of a coarse-grained igneous rock
identified using the scheme?
Granite is an example of a coarse-grained intrusive igneous rock typically identified through
the scheme due to its visible crystals of quartz, feldspar, and mica.

How does the scheme differentiate between felsic and
mafic igneous rocks?
The scheme differentiates felsic and mafic rocks based on mineral composition and color
index; felsic rocks are lighter in color and rich in silica, while mafic rocks are darker and rich
in magnesium and iron.

Is the answer key for the scheme for igneous rock
identification standardized?
The answer key may vary slightly depending on the educational or geological framework
used, but it generally follows established classification systems like the IUGS classification.

Can the scheme for igneous rock identification be used
in the field?
Yes, simplified versions of the scheme are designed for field use, allowing geologists to
make quick identifications based on observable characteristics.

What role do volcanic glass and vesicles play in the
identification scheme?
Volcanic glass and vesicles indicate rapid cooling and gas escape in extrusive igneous rocks
and help classify rocks such as obsidian and pumice in the identification scheme.

Where can one find a reliable answer key for the
scheme for igneous rock identification?
Reliable answer keys can be found in geology textbooks, academic publications, university
course materials, and official geological survey resources.

Additional Resources
1. Igneous Rocks: A Classification and Glossary of Terms
This book offers a comprehensive framework for identifying and classifying igneous rocks. It
includes detailed descriptions of mineral compositions, textures, and formation processes.
The glossary helps clarify terminology used in igneous petrology, making it a valuable
reference for students and professionals alike.

2. Petrology of Igneous and Metamorphic Rocks



A classic textbook that covers the origin, classification, and identification of igneous rocks.
It provides practical schemes and keys for distinguishing between different rock types
based on mineral content and texture. The book also explores the geological settings in
which these rocks form, enhancing understanding of their classification.

3. Igneous Rocks and Processes: A Practical Guide
This guide focuses on hands-on methods for identifying igneous rocks in the field and
laboratory. It includes step-by-step identification schemes and detailed answer keys for
exercises. The book emphasizes the interpretation of mineral assemblages and textures to
classify igneous rocks accurately.

4. Introduction to the Rock-Forming Minerals
Though primarily a mineralogy text, this book is essential for understanding the minerals
commonly found in igneous rocks. It provides detailed descriptions and identification keys
for these minerals, which are crucial for accurate igneous rock identification. The book
bridges mineralogy and petrology for a well-rounded approach.

5. Manual of Mineral Science
This manual offers foundational knowledge on mineral identification, an important step in
recognizing igneous rock types. It includes identification schemes and answer keys that
help users determine mineral composition quickly. The clear illustrations and practical tips
aid in distinguishing igneous rock minerals in various contexts.

6. Field Guide to Igneous Rocks
Designed for geologists working in the field, this guide provides quick-reference schemes
for identifying igneous rocks based on observable characteristics. It includes flowcharts and
answer keys to streamline the classification process. The book is user-friendly and ideal for
students and professionals needing a portable reference.

7. Igneous and Metamorphic Petrology
This textbook covers the principles and techniques used to identify and classify igneous
rocks. It presents detailed classification schemes and includes answer keys for practical
exercises. The focus on petrological processes helps readers understand the formation and
identification of various igneous rock types.

8. The Rock Identification Scheme
A concise resource devoted to systematic identification of rocks, including a significant
section on igneous types. The book provides stepwise schemes and answer keys that
facilitate learning and verification. It is suitable for both academic settings and fieldwork,
aiding in quick and accurate rock identification.

9. Principles of Igneous and Metamorphic Petrology
This comprehensive text integrates theoretical and practical aspects of igneous rock
identification. It includes classification schemes, mineral identification keys, and detailed
answer keys for exercises. The book is valuable for advanced students and researchers
seeking an in-depth understanding of igneous petrology.
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