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Introduction

Understanding the relative ages of rock units is fundamental in geology, providing insights into
Earth's history, the processes that shaped its surface, and the chronological order of geological
events. In this context, we are presented with several rock units: Units A, B, C, D, E, and F, all
identified as sedimentary rocks, and Unit G, which is granite—a type of igneous rock. The critical
question posed is: Which of these units is the youngest?

Determining the relative or absolute age of rocks involves principles of stratigraphy, mineralogy,
and sometimes radiometric dating. Sedimentary rocks, formed through the accumulation of
sediments over time, typically display a chronological layering sequence, with the youngest layers
deposited on top of older ones under normal circumstances. Granite, on the other hand, is an
intrusive igneous rock formed from cooled magma, which can cut across existing rocks or be
overlain by sedimentary layers, thus providing crucial clues for dating.

This article aims to delve into the principles that help determine the relative ages of these units,
explore their formation processes, analyze the significance of their features, and ultimately identify
which unit is the youngest among them.

---

Understanding Sedimentary Rocks and Granite

What Are Sedimentary Rocks?

Sedimentary rocks are formed from the accumulation and compaction of mineral and organic
particles called sediments. These sediments settle out of water, air, or ice, often in layers, over long
periods. Common sedimentary rocks include sandstone, shale, limestone, and conglomerates. Their
formation involves various processes such as weathering, erosion, deposition, compaction, and
cementation.

Key features of sedimentary rocks:

- Layering (Stratification): Sedimentary rocks are typically deposited in distinct layers or strata.
- Fossil Content: They often contain fossils, providing a record of past life.
- Relative Dating: Their sequence often reflects the chronological order of deposition—older layers
are at the bottom, younger layers on top.



What Is Granite?

Granite is an intrusive igneous rock formed from the slow cooling and solidification of magma
beneath Earth's surface. It is primarily composed of quartz, feldspar, and mica. Because of its
intrusive nature, granite often cuts across existing rock layers or is overlain by sedimentary
deposits, which provides clues about its relative age.

Features of granite:

- Crystalline Texture: Granular, with visible mineral grains.
- Formation: From magmatic processes deep within Earth's crust.
- Age Indicators: Often the oldest or youngest units depending on its position relative to other rocks.

---

Principles of Relative Dating in Geology

To determine which unit is the youngest, geologists rely on several foundational principles:

1. Law of Superposition

In an undisturbed sequence of sedimentary rocks, the oldest layers are at the bottom, and the
youngest are at the top. This principle helps establish the relative ages of sedimentary units based
on their stratigraphic position.

2. Cross-Cutting Relationships

Features such as faults, intrusions, or erosion surfaces that cut across existing rocks are younger
than the rocks they cut through. For example, an intrusive granite body that cuts across sedimentary
layers is younger than those layers.

3. Inclusions

Fragments of one rock unit found within another are older than the host rock. If a sedimentary layer
contains inclusions of another rock unit, the inclusions are older.

4. Fossil Succession

Fossils within sedimentary rocks can help date the layers relative to known fossil records, indicating
relative ages.

5. Radiometric Dating (Absolute Dating)

While not always possible for sedimentary rocks, radiometric dating of minerals within igneous
intrusions, such as granite, can provide an absolute age, offering a precise age for the unit.

---

Analyzing the Age of the Units

Given the information:



- Units A, B, C, D, E, and F are sedimentary rocks.
- Unit G is granite.

The key to identifying the youngest unit involves examining their relationships:

Scenario 1: Sedimentary Layers Overlain by Granite

If the granite (Unit G) intrudes or cuts across the sedimentary layers, it is younger than those layers.
Conversely, if the granite is overlain by sedimentary layers, the granite is older.

Scenario 2: Relative Position of Sedimentary Units

If the sedimentary units are stacked with A at the bottom and F at the top, then F is the youngest
among the sedimentary rocks.

Scenario 3: Cross-Referencing with Granite

If the granite (Unit G) is found to cut through some sedimentary layers or contains inclusions from
them, then the granite is younger than those layers.

Possible Cases:

- Case 1: Granite intrudes into the uppermost sedimentary layer (say, Unit F). Since intrusion
happens after sediment deposition, the granite is younger than Unit F.
- Case 2: The granite is beneath all sedimentary units, suggesting it is the oldest.
- Case 3: The granite is overlain by sedimentary layers, indicating it is older than those layers.

---

Common Geological Contexts and Examples

Cross-Sectional Analysis

Suppose we have a geological cross-section where:

- Units A-F are stacked in a sequence, with A at the bottom and F at the top.
- The granite (Unit G) is observed to cut through Units C and D, but not the upper layers D, E, or F.
- The granite is also found to contain inclusions of sedimentary material from Units B and C.

Implications:

- Since the granite cuts through Units C and D, it must be younger than these layers.
- The inclusions of sedimentary material within granite suggest the sedimentary rocks are older than
the granite.
- The position of the granite relative to the sedimentary layers indicates it is younger than the layers
it cuts through, but its relation to the upper layers depends on whether it cuts or is overlain by them.

Radiometric Dating Data

If radiometric dating reveals that the granite (Unit G) is approximately 250 million years old, and the
sedimentary units are dated to be around 300 million years old, then the granite is the youngest



unit.

---

Determining the Youngest Unit

Based on stratigraphic principles and typical geological processes, the youngest unit in this context
is often the one that:

- Is positioned on top of the sequence (if sedimentary),
- Is cut by or intrudes other units (if igneous),
- Or is the most recently deposited or formed.

In many cases, sedimentary layers at the top of a sequence are the youngest, unless an intrusive
igneous rock like granite cuts across the existing layers after their deposition.

Given the typical geological scenario:

- If Units A-F are layered sedimentary rocks deposited over time, with F being the topmost layer,
then Unit F is the youngest sedimentary unit.
- If the granite (Unit G) intrudes or cuts through some of these sedimentary units, then the granite is
younger than those units it cuts.
- If the granite is found to overlie all sedimentary layers, then the granite is the youngest overall.

Therefore, depending on the specific relationships:

- If the granite (Unit G) intrudes or cuts through the top sedimentary layer, it is the youngest.
- If the granite is the last to be deposited or formed, it is the youngest.
- Otherwise, among the sedimentary units, the topmost layer (Unit F) is typically the youngest.

---

Conclusion: Which Unit Is the Youngest?

Based on the principles of geology and typical stratigraphic sequences:

- If the granite (Unit G) intrudes or cuts across the sedimentary units, it is younger than all the
sedimentary layers.
- If the granite overlies all sedimentary units, it is the youngest overall.
- Among the sedimentary units (A, B, C, D, E, F), the one deposited most recently (usually the
topmost layer) is the youngest sedimentary unit.

In most common scenarios, the granite (Unit G), especially if it intrudes or cuts through existing
layers, is the youngest unit in the sequence.

---

Final Remarks

Understanding the relative ages of geological units is crucial for reconstructing Earth's history. In
this case, the key factor is the relationship between the sedimentary rocks and the granite. The



geological principles—such as cross-cutting relationships and stratigraphy—guide us in determining
the relative chronology.

Summary:

- Sedimentary units A-F are layered, with the topmost layer (Unit F) being the youngest among them.
- The granite (Unit G), if intrusive or cross-cutting, is typically younger than the sedimentary units it
interacts with.
- Therefore, Unit G (Granite) is most likely the youngest among all units discussed.

---
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Frequently Asked Questions

Which sedimentary units are listed in the sequence from
oldest to youngest?
The question does not specify the exact ages of units A, B, C, D, E, and F, only that they are
sedimentary rocks, and that G is granite. Additional context is needed to determine their relative
ages.

How can we determine which sedimentary unit is the youngest
among A, B, C, D, E, and F?
We can determine the youngest sedimentary unit through relative dating methods, such as
stratigraphic superposition, or absolute dating techniques if age data is available.



Is granite (Unit G) younger or older than the sedimentary
units?
Granite (Unit G) is an igneous rock and can be older or younger than sedimentary units depending
on the geological context; additional information about their formation is required to determine their
relative ages.

What does the principle of superposition tell us about the
relative ages of sedimentary units?
The principle of superposition states that in undisturbed stratigraphic sequences, the oldest layers
are at the bottom and the youngest are at the top.

Can the presence of granite (Unit G) overlying sedimentary
units indicate relative age differences?
Yes, if granite is found unconformably overlying sedimentary layers, it may suggest that the granite
intrusion or formation is younger than those sedimentary layers, or vice versa depending on the
context.

What methods are used to date sedimentary rocks like units A,
B, C, D, E, and F?
Methods include relative dating through stratigraphy, as well as absolute dating techniques like
radiometric dating of volcanic ash layers or minerals within the sedimentary sequence.

If all sedimentary units are undisturbed and stacked vertically,
which unit is likely the youngest?
The topmost sedimentary unit in an undisturbed sequence is generally the youngest.

If Unit G (granite) intrudes or cuts through sedimentary units,
what does that imply about its age?
It suggests that the granite (Unit G) is younger than the sedimentary units it intrudes or cuts
through, based on the principle of cross-cutting relationships.

Based on typical geological principles, which unit is most
likely the youngest: the sedimentary units or granite?
Without specific context, the youngest unit could be the topmost sedimentary layer or the intrusive
granite if it cuts through older layers; generally, intrusions like granite are younger than the
sedimentary rocks they intrude.
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Introduction

Understanding the relative ages of geological units is fundamental in the study of Earth's history.
When examining a series of rock units—such as units A, B, C, D, E, and F, all identified as
sedimentary rocks, alongside Unit G, which is granite—geologists seek to determine the
chronological sequence of formation. The question of which unit is the youngest among these
formations is not merely academic; it informs interpretations of Earth's stratigraphy, tectonic
activity, and climatic shifts over geological time.

In this comprehensive review, we will delve into the principles of relative dating, the characteristics
of sedimentary rocks versus intrusive igneous rocks like granite, and the methods used to establish
the relative ages of rock units. Ultimately, we aim to identify, based on geological principles, which
of the units—A through G—is the youngest.

---

Fundamental Principles of Relative Dating

Before analyzing these specific units, it is essential to revisit key principles that underpin relative
dating:

- Law of Superposition: In undeformed stratigraphic sequences, the oldest layers are at the bottom,
and the youngest are at the top.

- Principle of Original Horizontality: Sedimentary layers are initially deposited horizontally;
significant tilting or folding indicates subsequent geological events.

- Principle of Cross-Cutting Relationships: An igneous intrusion or fault that cuts across other rocks
is younger than the rocks it cuts.

- Principle of Inclusions: Fragments or inclusions within a rock are older than the host rock.

- Principle of Faunal Succession: Fossil content can establish relative ages because fossils succeed
each other in a definite sequence.

Applying these principles allows geologists to reconstruct the relative chronological order of rock
units, even in the absence of absolute dates.

---

Characteristics of Sedimentary Rocks and Granite

Sedimentary Rocks (Units A, B, C, D, E, F)



Sedimentary rocks are formed through the accumulation and lithification of mineral and organic
particles. They are typically deposited in layers (strata), often with distinctive features such as
fossils, bedding, and sedimentary structures. Their formation process makes them excellent
recorders of Earth's surface conditions over geological time.

Properties include:
- Often contain fossils
- Layered or bedding structures
- Form at or near Earth's surface
- Typically have lower thermal metamorphic grades

Granite (Unit G)

Granite is an intrusive igneous rock formed from the slow cooling and solidification of magma
beneath Earth's surface. It is characterized by coarse-grained texture and mineral composition rich
in quartz, feldspar, and mica.

Properties include:
- Formed from magma cooling at depth
- Usually massive, lacking layering
- Generally older than the sedimentary layers they intrude
- Can be associated with mountain-building and tectonic events

---

Determining the Relative Age of the Units

The key to identifying the youngest unit among these formations hinges on understanding their
relationships:

1. Relative Positioning of Sedimentary Units

Assuming these sedimentary rocks are part of a stratigraphic sequence, their relative ages can be
determined by the Law of Superposition:

- The topmost sedimentary layer is generally the youngest, unless disturbed.
- The sequence order can be established if stratigraphy is intact.

2. Inclusion and Cross-Cutting Relationships

- If a sedimentary layer contains inclusions of another sedimentary unit, the inclusions are older.
- If the granite (Unit G) cuts across sedimentary layers or is intruded into them, it is younger than
the layers it intrudes.

3. Intrusive Relationships

Granite, being an intrusive igneous rock, typically cuts across existing strata. This is a crucial point
because:

- Granite G is younger than all sedimentary units it intrudes.



If any of the sedimentary units are observed to cut through or are intruded by granite, then granite
G's age must be after those layers.

---

The Principle of Cross-Cutting Relationships Applied

Given the data:

- Units A-F are sedimentary rocks.
- Unit G is granite.

The key question: Which is the youngest?

The answer depends on whether the granite intrudes or cuts across these sedimentary units or
whether these units overlay the granite.

Possible scenarios:

- Scenario 1: Granite G cuts across or intrudes one or more sedimentary units.

- In this case, granite G is younger than those units.
- Among the sedimentary units, the one at the top of the sequence (least buried) is likely the
youngest.

- Scenario 2: Sedimentary units are overlain by granite G.

- This is less common unless the granite has been uplifted and eroded before sedimentation
resumed.

Assuming the typical geological context where granite intrudes sedimentary layers, and considering
the relative positions, the granite G is generally younger than the sedimentary units it intrudes.

---

Fossil Evidence and Stratigraphy

If fossils are present within units A through F, the principle of faunal succession can help establish
their relative ages. For instance:

- The sedimentary unit with the most recent fossil assemblage is likely the youngest among the
sedimentary units.
- The absence of fossils or presence of more primitive fossils indicates older layers.

However, since the question explicitly states that units A-F are sedimentary rocks, but gives no fossil
data, the inference relies primarily on stratigraphic and cross-cutting relationships.

---

Synthesis and Conclusion



Based on standard geological principles:

- Sedimentary units (A-F) are deposited over time, with the youngest at the top, assuming no
disturbance.
- Granite (G), being an intrusive igneous rock, must be younger than the sedimentary units it cuts
through or intrudes.

Therefore:

- If the granite G intrudes the sedimentary units, it is the youngest among all.
- If the sedimentary units are conformably overlaid or underlain by granite G, the relative ages
depend on their stratigraphic positions, but typically, granite intrusions are younger than the
sedimentary layers they cut.

---

Final Determination

"Which of the following units is the youngest?"

Given the typical geological context where granite G is intrusive, and sedimentary units A through F
are older layers formed before intrusion, Unit G (Granite) is most likely the youngest.

---

Implications and Broader Significance

Understanding that granite G is younger than sedimentary units A-F has significant implications:

- It indicates a period of magmatic activity postdating sediment deposition.
- It suggests tectonic settings involving crustal uplift and magmatism.
- It helps reconstruct the geochronology of the region, aiding in mineral exploration, tectonic
reconstructions, and understanding Earth's geological evolution.

Concluding Remarks

In conclusion, using the principles of relative dating, stratigraphy, and cross-cutting relationships,
the evidence points to Unit G, the granite, as the youngest among the units considered. This
highlights the importance of intrusive relationships in determining the chronological sequence of
Earth's geological formations.

---
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Note: For precise dating or stratigraphic analysis, radiometric dating and field observations are
essential.
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