Reading Rock Layers:

Relative Dating and Superposition

Geologists cannot 'date’ a rock by
looking alone; layers reveal order, not years

Relative dating puts events oldest to youngest;
numeric dating gives ages in years

Roadmap: principles, fieldwork, outcrop reading,
misconceptions, hands-on practice, teaching toolkit

Everyday hook: layered cake or stacked jar layers
as superposition intuition

Goal: interpret a simple outcrop and explain
your reasoning aloud
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Relative vs. Numeric Dating: Scope and Limits

Relative dating: orders events, not years Numeric dating: ages in years

@ Bottom-to-top deposition, then canyon carving @® Radiometric methods: U-Pb, K-Ar, Rb-Sr, Re-Os
@® Cannot tell us how long ago events happened @® Also paleomagnetism and cosmogenic exposure dating

Most ancient sedimentary rocks cannot be dated directly
® Ages bracketed by igneous rocks and fossils

Say “numeric age,” not “absolute age” — methods keep improving

:‘; Analogy: family list gives order, not birth years
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Steno's Toolkit: The Principles That Make Layers Readable

Superposition: in an undisturbed
sequence, each layer is younger
than the one below.

e Original horizontality: strata are
deposited flat, then may be tilted
or folded.

e Lateral continuity: layers extend
sideways until they thin out or hit
a barrier.

e Cross-cutting relationships: a fault
or dike cutting layers is younger
than them.

e Inclusions & baked contacts:
fragments inside a host rock are
older than the host.

e Principles work together as one

toolkit — always check for disturbance.

Original
honzontality

Lateral
Continuity



From Sediment to Rock: What Layers Record

Lithification: deposition, burial,
compaction, cementation; bedding
planes mark depositional changes

Grain size, color, and composition
record shifting environment,
climate, and tectonics

Way-up indicators: graded bedding
(coarse base), cross-bedding
(truncated top), ripples, mud cracks,
sole marks

Unconformities (angular, disconformity,
nonconformity) record erosion and
missing time

Each layer is a snapshot of past
conditions, not just a stripe




Ordering Events: Building a Relative History

o l|dentify units and contacts,
then apply the principles

o List events oldest to youngest:
deposition, folding, fault,
intrusion, erosion

e Anything that cuts across layers
Is younger than what it cuts

e Inclusions are older than their
host rock

e Erosion surfaces and tilting
count as events, not gaps

Oldest deposition




Workflow: observe, sketch,
measure strike and dip, record
contacts, then interpret

Note layer thickness, grain size,
color, fossils, structures, and
cross-cutting features

Sketch essentials: title, location,
orientation, scale bar, labels;
emphasize boundaries and
structures

Contrast flat-lying coastal cliffs
with tilted or folded mountain
road cuts

Plan safety: risk assessment, . S% e
permissions, and proper gear 4" SEuEY
for student trips y



Fossils, Correlation, and the Wider Picture

® Law of faunal succession: fossils change
in a definite, recognizable order
through time

Index Fossils

® Index fossils: widespread, abundant,
easy to identify, short-lived — ideal for
correlation

® Correlate by rock type (lithostratigraphy)
or fossil content (biostratigraphy)

® Example: tracing the Kaibab Formation
across the Grand Canyon

® Fossils plus radiometric dates build
the geologic time scale

@ Limits: fossils aren't always present;
correlations are testable hypotheses




Common Misconceptions and How to Correct Them

'Older means ® Same rock type
deeper’ fails in does not mean
overturned

same age; correlate
with ash layers
and fossils.

sequences—check
way-up indicators.

© Relative dating @ An unconformity

is structured records vast
inference from missing time, like
evidence, not pages torn from
guesswork. a book.

® Teaching moves: predict-observe-explain,
physical models, and justify each claim.




Hands-On: Build and Read a Layer Model

@ Stack colored playdough or sand layers, then cut, tilt, or add a toothpick dike

Learners sketch the stack, list events oldest to youngest, and defend each claim
Younger students: simple stacking; adults and educators: add faults and unconformities

Debrief: Which layer is oldest? How do you know? What event is missing?

Allow 40-50 minutes; provide materials list and classroom management tips



Teaching Toolkit:

Question Stems, Rubric, and Resources

QO

Checklist Question stems Rubric Quick checks Curated resources
® Checklist: identify ~ ® “Which principle ® Rubric: evidence ® Quick checks: @ Curated resources:
units, apply justifies this step?” use, logical order-the-events USGS Geology
principles, state @ ‘Whiatevidence ordering, clarity, diagrams and Detectives, NPS
assumptions would change recognition of “which principle principles pages,
(undisturbed, not o assumptions and applies here?” Smithsonian “It's

your answer? =
overturned) limits prompts a Date,”
OpenGeology

TOOLS FOR DEEPER THINKING
IN EARTH SCIENCE




Adapting for Students, Adult Learners, and Educators

Students

» Students: concrete models, gradual
vocabulary, guided practice with diagrams

Adult learners

e Adult learners: local outcrops, road cuts,
building stones; reasoning over memorization

Educators

e Educators: model questioning and sketching;
worksheets, answer keys, differentiation
strategies

Pacing a 60-90 minute session

» Pacing a 60-90 minute session: hook,
principles, worked example, hands-on,
debrief, reflection

Language
e Language for distinguishing evidence
from inference in every explanation




Assessment: What Mastery Looks Like

® Performance task: new block diagram
with layers, fault, intrusion, unconformity

® Learners list events oldest to youngest
and justify each step

@ Exit ticket uses a fresh scenario to
check transfer

® Look-fors: superposition, cross-cutting,
inclusions, unconformity recognition,
stated assumptions

® Peer review with rubric, then discuss
common errors whole-group

Track which principles learners omit
and which misconceptions persist

superposition ®
cross-cutting

inclusions

unconformity recognition
stated assumptions




OBSERVE

Wrap-Up: Key Takeaways and Next Steps -

CONNECT

EXPLORE

MEXCEOpICS: Practice on local
Relative dating is ﬁ outcrops; sketch and
@ rigorous field science: @ - @ = label every observation
an event history

before numeric ages almaric plate basin
dating tectonics analysis

Share your feedback
to improve this training




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A

personwise.ai/t/3cccObac/public


https://personwise.ai/t/3ccc0bac/public?entry_surface=public_courseware_pdf

