
Sedimentology and Stratigraphy

Overarching goal 1: Given an outcrop, 1D/2D section, correlation diagram, or 
other representation of a stratigraphic section, interpret the depositional history 

of the sequence and develop an internally consistent hypothesis about the relative 
importance of sediment supply, subsidence, and/or base level in creating the 

sequence.

Overarching goal 2: Given a tectonic setting, predict what types of sedimentary 
processes and depositional environments would result and what their 

stratigraphic signature would be.

Overarching goal 3: [Design, carry out, and] analyze an experiment that focuses 
on a sedimentary process.

Step 3:  
Interpret 
section in 
terms of 

sedimentary 
structures

Project 3:  Basin-
scale stratigraphic 

architecture in 
Jurassic Tank

Introduction 
to the 

outcrop(s)

Primary 
sedimentary 
structures

Secondary sed structures 
(Soft sed deformation 

and ichnofossils)
Walther's 

Law

Bedform 
phase 

diagrams

Unidirectional Oscillatory combined 
flow (HCS) Miscellaneous

Lithostratigraphic 
correlation

Trinity of 
controls on 

basin 
architecture

Autocyclic 
versus 

allocyclic 
controls

Problems 
associated with 
understanding 

meso-scale 
facies 

architecture

Fluvial 
depositional 

systems

Deltaic 
depositional 

systems

Coastal 
depositional 

systems

Depositional 
systems 
involved

Project 4: 
Tectonics and 
sedimentation 

jigsaw

Pairs of 
students 

must 
summarize 4 

or 5 
additional 

depositional 
envts

Re-arrange 
into groups of 
4 or 5; these 

groups 
determine 

where their 
environments 

might be 
encountered in 

different 
tectonic 
settings

Groups of 4 
or 5 create 
poster or 

present to 
class their 

ideas of how 
different 
tectonic 
different 
settings 
might be 

recognized in 
the 

sedimentary 
record

One group 
works in 

divergent 
and 

transform 
(pull-apart) 

margins

The other 
group 

works on a 
convergent 

margin

Divergent 
margins

Transform 
margins 

(mainly pull-
aparts)

Convergent 
margins

Margin 
types

Observing and 
characterizing 
bedding style

Observing and 
characterizing 

grain size

Interpreting 
bedding style 
and grain size

Sediment-
gravity flow 

processes

Turbidite 
sedimentation

Project 1: Jackfork 
Gp. virtual field trip

Bedding  

Lamina, 
lamina-set, 

bed, bed-set

Beds versus 
sedimentation 

units and 
amalgamation

Grain size

Measuring 
grain size

Statistical 
parameters 
of grain size

Plotting grain 
size 

distributions

Hydraulic 
interpretation 

of grain size

Incipient 
motion, 

Hjulstrom 
curve and 

the Shield's 
parameter

Project 2: Jordan 
Sst depositional 

envts

Step 1: 
Field trip 

to 
Winona/
Homer 

outcrops

Divide 
class into 
4 groupsWithin 

groups: use 
directed 

questions on 
slips of paper 
to get them 

to make initial 
observations 

of the 
outcrop

1. Have each 
group make 
observations 

of entire 
outcrop

2.  Follow this 
by 

observations 
of specific 
beds or 

sequences of 
beds

3.  
Demonstrate 

how to 
measure a 

section

4. Space 
groups out 

over outcrop 
and have each 

group 
measure a 5-6 
meter-thick 
section in 

detail

5.  Move to laterally 
equivalent outcrop; 
space groups over 
this outcrop and 

have them measure 
mini-sections that 

highlight 
differences from 
Homer section

Step 2: 
Interpret 
section in 
terms of 
grain size 

alone

Step 4:  
Interpret 

whole section, 
integrating all 
observations

Step 5: Correlate 
Homer Section 
with Winona 

Section; interpret 
lateral facies 

variability

Lithology

Sandstones Shales Pebbly 
conglomerates

Mud poor Mud rich

Step 1: Set up the problem: 
"how do we investigate the 
relative effects of base level, 
sed supply, and subsidence 
on the architecture of a sed 

basin fill?"

Step 2:  Have students 
read GSA Today article 
and summarize how JT 

works

Step 3:  Give students 
digital and hard copy 

versions of several slices 
to observe

Step 4: Students 
interpret slice images 
and try to discern the 
relative importance of 
base level, subsidence, 
and sediment supply

Take trip 
to SAFL to 
see JT and 

peels
After completion, go 

over what was 
actually done to 

produce the 
stratigraphy

Examples of 
real 

stratigraphy 
from well log 
correlations, 
seismic lines, 

and large 
outcrops

Goal 2Goal 1

Goal 1

Goal 3
Goal 3

Goal 1

Goal 3

Goal 3

Goal 1 Goal 2

Goal 3
Goal 3

Goal 2

Goal 3

Goal 3

Interpreting a 
sequence of strata 
based on lithology, 
bedding geometry, 
and grain size only

Interpreting a 
sequence of strata 

using techniques from 
the first project, but 
adding sedimentary 
structures and 2D 

correlation to the mix

Interpreting a 
sequence of strata 

using techniques from 
the first two projects, 
but zooming out to 

the basin scale 
(bringing in the 

combined roles of 
base level, tectonic 

subsidence, and 
sediment supply)

Using sedimentary 
strata to interpret 
tectonic processes 

and settings.  


