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USING THE VIDEOS IN THE CLASSROOM

DOWNLOAD THE VIDEO AND SUPPORTING
MATERIALS!!

DERIVING BEDFORM PHASE DIAGRAMS:  
After watching the videos here, students have the basis to use a larger data set to make their own bed-
form phase diagrams. Using Datathief software, we converted depth and velocity datapoints from 
�gure 2 and others into Excel spreadsheets, one for each of the grain size ranges provided in Middle-
ton and Southard (1983).  The screenshot below is from these spreadsheets.  Students then create dia-
grams like those on the right (below).  This activity, including the Excel data �les, is available at: 

http://serc.carleton.edu/NAGTWorkshops/sedimentary/activities/13667.html
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You can download the full video and associated ADV velocity data by vis-
iting the “Using Physical Models to Teach Sedimentary Geology” page at:

http://serc.carleton.edu/NAGTWorkshops/sedimentary/models/index.html

If you download the video and use it, please feel free to provide helpful 
feedback on it.  We’d like to know how to make it more useful, clear, etc.
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INTRODUCTION

Bedforms and bed con�gurations are probably one of the most 
commonly-taught topics in sedimentology, stratigraphy, histor-
ical, even introductory geoscience courses.  They are an appro-
priate gateway into a deeper understanding of the formation of 
strati�cation and lamination, paleocurrent analysis, and deposi-
tional systems analysis.  Flume experiments that began with 
G.K. Gilbert in the early 20th century and culminated in the 
work from John Southard’s lab at MIT in the 70s provided quantitative and qualitative data, in the 
form of bedform phase diagrams, that allowed geoscientists to place real constraints on �ow condi-
tions.  After teaching sedimentology for 15 years and grubbing around the web for individual videos 
on bedforms, I decided it was time to make a video of the entire progression for all of us to use!

 

Initiation of motion 
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Ripples Pseudo-Ripples Lower Plane Bed 

Dunes 

Upper Plane Bed Upper Plane Bed Dunes 

Depth: 27 cm
Average Velocity: 14.5 cm/s
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Depth: 24 cm
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Depth: 20 cm 
Average Velocity: 29.5 cm/s 

Depth: 20 cm 
Average Velocity: 40 cm/s 

Depth: ~14 cm 
Average Velocity: No data

THE VIDEOS AND DATA
On the left are static images 
clipped from the videos.  For 
each grain size we captured 
real time standard video and 
time lapse video of the entire 
run.  Initiation of motion was 
captured for the coarsest 
grain size only (0.8 mm), 
mainly because it was di�-
cult to see for the �ner grain 
sizes.  Antidunes were cap-
tured for the 0.5 mm sand 
size fraction only.  We have 
created two videos:

1)  A long version, with an ex-
tended introduction to the 
�ume.

2)  A short version that lacks 
this introduction.

Representative velocity pro-
�les were taken for each bed 
con�guration (initiation of 
motion, ripples, lower plane 
bed, dunes, upper plane bed).  
We were unable to capture to 
velocity pro�le data for the 
antidune regime.  We will pro-
vide raw and processed ADV 
probe data with the videos, 
so that students can examine 
variations in the x, y, and z 
components of velocity, cal-
culate boundary shear stress 
using law of the wall equa-
tions, and see the conditions 
under which di�erent bed 
states occur.                  

THE EXPERIMENTS

We used a �xed-bed, unidirectional �ume at the St. Anthony Falls Laboratory 
(L=9.1 m, W=0.5 m, D=0.7 m) for our experiments.  All experiments lacked sedi-
ment recirculation.  For antidunes we used a smaller, tilting bed �ume to achieve 
su�ciently high bed slopes.  Our test section had inlet and outlet ramps and was 
~3 m in length.  Sand-sized sediment �lled the space between the ramps. We con-
ducted three sets of experiments for three grain sizes of bed sediment:  0.11, 0.5, 
and 0.8 mm D50.  We chose these sizes to capture the range of bed states that 
form under these grain size conditions.  For each run we captured time lapse and 

realtime digital video through the sidewall, illuminated by an upstream-pointing submersible light.  For 
each bed state we measured velocity pro�les using a Sontek acoustic doppler velocimeter (ADV).  This 
device provided the x, y, and z components of velocity as well.
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