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Introduction to Slicken Sides

Slicken sides are distinctive geological features found along fault planes, characterized by
polished, smooth, and often striated surfaces resulting from the movement of rocks past
one another. These surfaces are significant in structural geology because they record the
direction and sense of slip along faults. Understanding the nature of slicken sides helps
geologists interpret the stress regime and the kinematic history of fault zones. To
comprehend what classification slicken sides fall under—whether bedding, foliation, fault
plane, or lineation—it is essential to explore each of these geological structures and how
they relate to fault surfaces.

Defining the Key Structural Features

Bedding

Bedding refers to the layering within sedimentary rocks, formed by the deposition of
sediments over time. These layers are typically planar and represent the original
depositional surface. Bedding planes can be folded, tilted, or eroded and are often used to
interpret sedimentary environments and geological history.

Foliation

Foliation encompasses planar features within metamorphic rocks resulting from the
reorientation of minerals under directed pressure and temperature conditions. Foliation
planes can include slaty cleavage, schistosity, or gneissic banding, reflecting the
structural response of rocks to metamorphic stresses.

Fault Plane

The fault plane is the actual surface along which two blocks of rock slide past each other
during faulting. It is a planar feature that can be polished and marked with
striations—known as slicken sides—indicating movement. Fault planes are central to
understanding fault mechanics and seismic activity.



Lineation

Lineation refers to linear structural features within rocks, such as mineral fibers, stretch
marks, or grooves, which indicate the direction of shear or elongation. Lineations can be
observed on foliation planes or fault surfaces and help determine the sense of shear
motion.

Analyzing Slicken Sides in the Context of
Structural Features

What Are Slicken Sides?

Slicken sides are polished, striated surfaces on fault planes that result from frictional
sliding during fault movement. They display grooves, ridges, and striations aligned with
the direction of slip. These features are crucial for interpreting the kinematics of faulting
and understanding the stress orientation during seismic events.

Relationship Between Slicken Sides and Fault Planes

Given that slicken sides are features found on polished fault surfaces, they are intrinsically
associated with the fault plane itself. The fault plane provides the planar surface on which
these features develop, making it the primary candidate for classification.

Classification of Slicken Sides

Slicken Sides Are A Type Of: Fault Plane

Based on their characteristics and formation process, slicken sides are most accurately
classified as a type of fault plane feature. They form directly on the fault surface as a
result of frictional movement during slip events. The polished, striated surface is a
hallmark of fault planes that have experienced shear displacement, making the fault plane
the correct classification.

Why Not Bedding?

e Bedding planes are original depositional features, not formed by fault movement.
¢ Slicken sides are not related to sedimentary layering but to fault slip surfaces.

e Therefore, they do not represent bedding planes.



Why Not Foliation?

e Foliation features result from metamorphic processes, not faulting.
e Slicken sides are not formed by mineral reorientation under metamorphic conditions.

e Hence, slicken sides are not a type of foliation.

Why Not Lineation?

e Lineations are linear features within rocks, often related to shear zones, but are not
surfaces.

e Slicken sides are surface features, not linear structures within the rock mass.

e Therefore, they are not classified as lineations.

Supporting Evidence and Practical Implications

Identifying Fault Planes with Slicken Sides

Geologists look for slicken sides along fault zones to determine the orientation and sense
of shear. The presence of striations and polished surfaces indicates active or past fault
movement and helps in reconstructing the stress regime.

Using Slicken Sides in Structural Analysis

1. Mapping the orientation of slicken sides across a fault zone to determine the fault
strike and dip.

2. Analyzing the striations to infer the direction of slip and the sense of shear (e.g.,
dextral or sinistral).

3. Integrating slicken side data with other structural features such as lineations and
foliation to build a comprehensive kinematic model.



Conclusion

In the context of structural geology, slicken sides are surfaces that develop along fault
planes during slip events. Their polished, striated nature directly results from movement
along the fault, making the fault plane the primary structural feature associated with
slicken sides. While bedding, foliation, and lineation are important geological features,
they do not describe the surface features of fault zones created by shear movement.
Therefore, the correct classification of slicken sides is as a type of fault plane. Recognizing
and analyzing these features is essential for understanding fault mechanics, seismic
behavior, and the stress history of geological regions.

Frequently Asked Questions

What are slicken sides typically associated with in
geological structures?

Slicken sides are typically associated with fault planes.

Which geological feature do slicken sides indicate the
presence of?

Slicken sides indicate the presence of a fault plane where shear movement has occurred.

In the options provided, slicken sides are classified as
what type of geological feature?

Fault Plane.

What is the significance of slicken sides in
understanding fault mechanics?

They help identify the direction of slip and the nature of shear movement along the fault.

Are slicken sides related to bedding, foliation, fault
planes, or lineation?

They are related to fault planes.

Which of the following best describes the feature
characterized by slicken sides?

A fault plane with polished and striated surfaces.



In structural geology, slicken sides are most commonly
found on which surface?

On the fault plane where movement has occurred.

Why are slicken sides important for geologists studying
fault zones?

Because they record the direction of past shear movements and help interpret fault
activity.

Additional Resources

Slicken sides are a type of fault plane feature that provide valuable insights into the
movement and stress history of fault zones. These polished, slick, or shiny surfaces
develop along fault planes as a result of frictional movement during seismic events or
gradual slip, making them essential indicators in structural geology and tectonic studies.
Understanding what slicken sides are and how they relate to other geological features is
fundamental for geologists aiming to interpret the deformation history of a region. This
article explores slicken sides in detail, clarifying their classification among bedding,
foliation, fault planes, or lineations, with a focus on their significance and characteristics.

Understanding Slicken Sides

Slicken sides are smooth, mirror-like surfaces that form on fault planes as a result of
repetitive slip movement. They are typically coated with mineral deposits or polished
during fault movement, resulting in a distinctive appearance. These surfaces often feature
slickenlines—Ilinear features or striations—indicating the direction of relative motion along
the fault.

The key features of slicken sides include:

- Polished surface: Resulting from frictional wear during slip.

- Slickenlines: Linear grooves or striations that indicate slip direction.

- Mineral coatings: Sometimes present due to mineralized fluids during fault activity.

- Orientation: Their orientation helps determine the sense of movement (e.g., dextral or
sinistral).

Because of these characteristics, slicken sides are invaluable in reconstructing the
kinematic history of fault zones.



Classification of Slicken Sides

Determining what type of geological feature slicken sides are—whether they are bedding,
foliation, fault plane, or lineation—requires understanding each term and how slicken
sides relate to these features.

Slicken Sides as a Fault Plane

The most accurate classification of slicken sides is that they are a feature of the fault plane
itself.

Fault plane is the surface along which slip occurs during faulting. Slicken sides develop
directly on this surface due to frictional movement.

Features:

- Location: Found on the fault surface.

- Formation: Created by shear displacement during fault slip.

- Significance: Indicate the direction and sense of fault movement.

Pros:

- Direct evidence of fault activity.

- Help determine slip direction and sense (e.g., right-lateral, left-lateral).
- Useful in reconstructing the fault’s kinematic history.

Cons:
- May be obscured or eroded in some exposures.
- Require careful measurement to interpret sense of motion.

Conclusion: Slicken sides are essentially a feature of the fault plane, representing the
surface along which displacement has occurred.

Slicken Sides and Bedding

Bedding refers to the layering within sedimentary rocks, formed during deposition.
Bedding planes are usually planar features that separate different sedimentary layers.

Relation to slicken sides:

- Slicken sides are not bedding planes themselves but can develop along bedding surfaces
if they are faulted.

- Faults that cut through bedding may develop slicken sides on the fault surface, which
can be parallel or oblique to bedding.

Features:
- Slicken sides are not bedding but can occur along bedding surfaces if these planes are



reactivated as fault planes.
- When bedding planes are reactivated, they can host slicken sides, providing clues about
the faulting history.

Advantages:
- Help identify whether faulting reactivated existing bedding planes.
- Offer insight into the relative timing of bedding deposition and fault activity.

Limitations:
- Slicken sides are not intrinsic to bedding; their presence on bedding surfaces indicates
secondary deformation.

Slicken Sides and Foliation

Foliation refers to planar features within metamorphic rocks, typically resulting from
aligned mineral grains during metamorphism.

Relation to slicken sides:

- Slicken sides are not foliation planes themselves.

- However, they can develop on foliated rocks if faulting occurs along foliation surfaces,
particularly in ductile shear zones.

Features:
- When fault slip occurs along foliation planes, slicken sides may develop, displaying
mineralized or polished surfaces aligned with the foliation.

Implication:
- The presence of slicken sides on foliated rocks can indicate brittle-ductile transition
zones or reactivation of foliation as a fault surface.

Caveats:
- Slicken sides are more characteristic of brittle faulting; in ductile deformation, foliation
might be deformed without developing distinct slicken surfaces.

Slicken Sides and Lineation

Lineation is a linear structural feature within rocks, such as mineral stretching or shear
zones, which can record the direction of deformation.

Relation to slicken sides:

- Slicken sides are not lineations themselves.

- However, the slicken lines or striations on fault surfaces are a type of lineation,
indicating the slip direction.



Features:

- Slicken lines represent the trend of slip during faulting and are a form of lineation
observable on slicken sides.

- They are often used in conjunction with other structural data to interpret deformation.

Significance:
- Provide the sense and direction of fault movement.
- Help in reconstructing regional stress fields.

Summary and Conclusion

Based on the detailed analysis, the correct classification of slicken sides is that they are a
characteristic feature of fault planes. They form on the slipping surface of a fault during
shear movement, creating polished, striated surfaces that record the history of fault
activity.

Final verdict:
- Slicken sides are a type of: C) Fault Plane

Understanding this classification is crucial for geologists, as it guides interpretation of
fault mechanics and regional tectonics. While slicken sides can be associated with
reactivated bedding or foliation planes, their primary identity remains as features of fault
surfaces. Recognizing their significance allows for accurate reconstruction of past seismic
events and the stress regimes that shaped the Earth's crust.

In summary:

- Slicken sides are polished surfaces with linear features (slickenlines) resulting from fault
slip.

- They are most accurately classified as features of fault planes.

- Their presence helps determine the direction of slip and the sense of movement along
faults.

- They can be associated with other planar features like bedding or foliation but are
fundamentally tied to the fault surface.

Understanding the nature of slicken sides enhances our ability to interpret complex
geological histories and contributes to fields such as earthquake seismology, structural
geology, and tectonics.
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