
Citation
Sheet 
geometry Ribbon W:T Lateral Vertical

Large 
area Varying Consistent 

Upwards 
increase in 
story pres. Varies Invariant

Intra-channel belt
1. Intra-channel-belt
Jensen et al., 2010
Ghosh et al., 2006 X
Johnson and Pierce, 1990 X
Kumar, 1993 X
Tunbridge, 1981
Gibling and Rust, 1990 X
Guion et al., 1995 X
Johnson, S.Y., 1984 X X
Labourdette and Jones, 2007 X
Limarino et al., 2001
Olsen, 1989 X
Sadler and Kelly, 1993 X
Diemer and Belt, 1991 X
Martinsen et al., 1999 X
Marzo et al., 1988 X X
Straffin et al., 1999
Read and Dean, 1982
Platt and Keller, 1992
Chetel and Carroll, 2010 X
Corbett et al., 2011 X X
Martinius, 2000 X X
Evans and Elliot, 1999
Kjemperud et al., 2008 X X
Leier et al., 2007 X
Lofgren, 1990 X X

Supplemental Material 1. Full compilation of evidence used to interpret MSB origin. X indicates that a publication cited the specific observation to 
interpret MSB origin.

MULTISTORY SAND BODY PROPERTIES

ArchitectureGeometry
Story Stacking Story Properties Paleoflow between stories



Matthews et al., 2007 X
Rygel and Gibling, 2006
Holbrook, 2001
Sweet and Soreghan, 2010 X
Wellman, 1970 X X
Allen and Fielding, 2007 X X
Total =32 7 0 4 2 0 0 2 5 0 5 5
Percent of 32 papers 22 0 13 6 0 0 6 16 0 16 16

2. Avulsion Reoccupation
Kraus, 1997 X
Mohrig et al., 2000
Ghosh et al., 2006 X X
Gibling and Rust, 1990
Mjos and Prestholm, 1993 X
Sarkar, 1988 X
Jinnah and Roberts, 2011 X
Michaelsen et al., 2000
Palmer, 1997 X
Paredes et al., 2007
Total = 11 0 3 0 0 4 0 0 0 0 0 0
Percent of 11 papers 0 27 0 0 36 0 0 0 0 0 0

3. Incised Valley
Arche and Lopez-Gomez, 2005 X
Hampson et al., 1999b
Aitken and Flint, 1995
Hampson et al., 1997 X X
Blakely and Gubitosa, 1984 X
Martinsen et al., 1999
McCarthy et al., 1999
Morris et al., 2003
Hampson et al., 1999a
Xu et al., 2009 X
Li et al., 2010
Total = 11 1 1 0 0 0 1 0 1 1 0 0
Percent of 11 papers 9 9 0 0 0 9 0 9 9 0 0



Citation
Not 
present

Preserved at 
top only

Preserved 
throughout 
MSB

Evidence of 
subaerial 
exposure

Contrast w/ 
external 
lithofacies

No predictable 
stratigraphic 
position

Correlatable 
w/stories

Correlatable 
w/MSB

Large relative 
to stories

Intra-channel belt
1. Intra-channel-belt
Jensen et al., 2010 X
Ghosh et al., 2006
Johnson and Pierce, 1990 X
Kumar, 1993 X
Tunbridge, 1981
Gibling and Rust, 1990
Guion et al., 1995
Johnson, S.Y., 1984 X
Labourdette and Jones, 2007 X
Limarino et al., 2001
Olsen, 1989 X
Sadler and Kelly, 1993 X
Diemer and Belt, 1991
Martinsen et al., 1999 X
Marzo et al., 1988
Straffin et al., 1999
Read and Dean, 1982 X
Platt and Keller, 1992
Chetel and Carroll, 2010
Corbett et al., 2011
Martinius, 2000
Evans and Elliot, 1999 X
Kjemperud et al., 2008
Leier et al., 2007
Lofgren, 1990

MULTISTORY SAND BODY PROPERTIES CONT.

Channel abandonment facies Relationship with surrounding lithofacies
Floodplain horizons Scale

MSB bounding surface



Matthews et al., 2007
Rygel and Gibling, 2006 X X
Holbrook, 2001 X
Sweet and Soreghan, 2010 X
Wellman, 1970 X
Allen and Fielding, 2007 X
Total =32 8 0 2 3 0 1 0 0 2
Percent of 32 papers 25 0 6 9 0 3 0 0 6

2. Avulsion Reoccupation
Kraus, 1997 X X
Mohrig et al., 2000 X X X
Ghosh et al., 2006
Gibling and Rust, 1990 X
Mjos and Prestholm, 1993 X X
Sarkar, 1988 X
Jinnah and Roberts, 2011 X X X
Michaelson et al., 2000 X*
Palmer, 1997
Paredes et al., 2007 X X
Total = 11 0 0 6 5 0 0 4 0 0
Percent of 11 papers 0 0 55 45 0 0 36 0 0

3. Incised Valley
Arche and Lopez-Gomez, 2005
Hampson, Stollhofen et al., 1999 X
Aitken and Flint, 1995 X
Hampson et al., 1997 X
Blakely and Gubitosa, 1984 X
Martinsen et al., 1999 X
McCarthy et al., 1999 X X
Morris et al., 2003 X
Hampson, Howell et al., 1999 X X
Xu et al., 2009
Li et al., 2010
Total = 11 1 1 0 0 3 0 0 2 3
Percent of 11 papers 9 9 0 0 27 0 0 18 27



Citation

No extensive 
erosional 
surface

Regionally 
extensive Flat-based Horizontal Smooth

Sawtooth 
(muds 
sep.) Stepped High-relief Steep sides Erosional

Intra-channel belt
1. Intra-channel-belt
Jensen et al., 2010 X
Ghosh et al., 2006
Johnson and Pierce, 1990 X
Kumar, 1993
Tunbridge, 1981
Gibling and Rust, 1990
Guion et al., 1995
Johnson, S.Y., 1984
Labourdette and Jones, 2007
Limarino et al., 2001
Olsen, 1989
Sadler and Kelly, 1993
Diemer and Belt, 1991
Martinsen et al., 1999
Marzo et al., 1988 X X
Straffin et al., 1999
Read and Dean, 1982
Platt and Keller, 1992
Chetel and Carroll, 2010
Corbett et al., 2011
Martinius, 2000
Evans and Elliot, 1999 X
Kjemperud et al., 2008
Leier et al., 2007
Lofgren, 1990

MULTISTORY SAND BODY PROPERTIES CONT.

Scale Shape
MSB bounding surface



Matthews et al., 2007
Rygel and Gibling, 2006
Holbrook, 2001 X
Sweet and Soreghan, 2010
Wellman, 1970
Allen and Fielding, 2007
Total =32 0 0 0 1 2 0 0 0 0 3
Percent of 32 papers 0 0 0 3 6 0 0 0 0 9

2. Avulsion Reoccupation
Kraus, 1997 X
Mohrig et al., 2000 X
Ghosh et al., 2006
Gibling and Rust, 1990 X X
Mjos and Prestholm, 1993 X
Sarkar, 1988
Jinnah and Roberts, 2011
Michaelson et al., 2000 X
Palmer, 1997
Paredes et al., 2007
Total = 11 1 0 0 0 0 2 2 0 0 1
Percent of 11 papers 9 0 0 0 0 18 18 0 0 9

3. Incised Valley
Arche and Lopez-Gomez, 2005* X
Hampson, Stollhofen et al., 1999 X X
Aitken and Flint, 1995 X X X X
Hampson et al., 1997 X
Blakely and Gubitosa, 1984 X X
Martinsen et al., 1999
McCarthy et al., 1999
Morris et al., 2003 X
Hampson, Howell et al., 1999 X
Xu et al., 2009 X
Li et al., 2010 X X
Total = 11 0 4 2 1 0 0 0 6 2 0
Percent of 11 papers 0 36 18 9 0 0 0 55 18 0



Citation Sheet Symmetrical

Preserved 
levee deposits 
(wings)

Normal 
grading

Type and 
abundance of 
sed structures Erosional Common Not present Horizontal

Closely spaced, 
limited extent

Intra-channel belt
1. Intra-channel-belt
Jensen et al., 2010
Ghosh et al., 2006 X
Johnson and Pierce, 1990
Kumar, 1993 X
Tunbridge, 1981 X X X X
Gibling and Rust, 1990
Guion et al., 1995 X
Johnson, S.Y., 1984 X
Labourdette and Jones, 2007 X
Limarino et al., 2001 X X
Olsen, 1989 X X
Sadler and Kelly, 1993 X X
Diemer and Belt, 1991 X X
Martinsen et al., 1999 X
Marzo et al., 1988 X
Straffin et al., 1999
Read and Dean, 1982 X
Platt and Keller, 1992 X
Chetel and Carroll, 2010
Corbett et al., 2011
Martinius, 2000
Evans and Elliot, 1999 X
Kjemperud et al., 2008 X
Leier et al., 2007 X
Lofgren, 1990 X

STORY PROPERTIES

SedimentologyArchitecture Story contacts
Mud/pebble-lined



Matthews et al., 2007 X
Rygel and Gibling, 2006
Holbrook, 2001 X X
Sweet and Soreghan, 2010
Wellman, 1970
Allen and Fielding, 2007
Total =32 1 1 0 3 10 3 3 1 2 4
Percent of 32 papers 3 3 0 9 31 9 9 3 6 13

2. Avulsion Reoccupation
Kraus, 1997 X
Mohrig et al., 2000
Ghosh et al., 2006 X
Gibling and Rust, 1990
Mjos and Prestholm, 1993 X
Sarkar, 1988
Jinnah and Roberts, 2011 X
Michaelson et al., 2000 X
Palmer, 1997 X X
Paredes et al., 2007 X X
Total = 11 0 0 1 0 1 2 5 0 0 0
Percent of 11 papers 0 0 9 0 9 18 45 0 0 0

3. Incised Valley
Arche and Lopez-Gomez, 2005*
Hampson, Stollhofen et al., 1999
Aitken and Flint, 1995
Hampson et al., 1997
Blakely and Gubitosa, 1984 X
Martinsen et al., 1999
McCarthy et al., 1999 X
Morris et al., 2003
Hampson, Howell et al., 1999
Xu et al., 2009 X
Li et al., 2010
Total = 11 1 0 0 0 1 0 1 0 0 0
Percent of 11 papers 9 0 0 0 9 0 9 0 0 0



COMPARISON 
WITH MODERN 

SYSTEMS
HIERARCHY 

ANALYSIS

Citation Meandering Braided Anastomosing
Intra-channel belt
1. Intra-channel-belt
Jensen et al., 2010 X
Ghosh et al., 2006 X
Johnson and Pierce, 1990 X X
Kumar, 1993 X
Tunbridge, 1981
Gibling and Rust, 1990 X
Guion et al., 1995
Johnson, S.Y., 1984 X X
Labourdette and Jones, 2007
Limarino et al., 2001 X
Olsen, 1989 X
Sadler and Kelly, 1993
Diemer and Belt, 1991 X X
Martinsen et al., 1999
Marzo et al., 1988
Straffin et al., 1999 X
Read and Dean, 1982
Platt and Keller, 1992 X
Chetel and Carroll, 2010
Corbett et al., 2011
Martinius, 2000 X
Evans and Elliot, 1999
Kjemperud et al., 2008
Leier et al., 2007 X
Lofgren, 1990

CHANNEL PLANFORM 
INTERPRETATION



Matthews et al., 2007 X
Rygel and Gibling, 2006
Holbrook, 2001
Sweet and Soreghan, 2010 X
Wellman, 1970
Allen and Fielding, 2007 X
Total =32 5 7 1 3 3
Percent of 32 papers 16 22 3 9 9

Avulsion Reoccupation
Kraus, 1997 X
Mohrig et al., 2000
Ghosh et al., 2006
Gibling and Rust, 1990
Mjos and Prestholm, 1993
Sarkar, 1988
Jinnah and Roberts, 2011
Michaelson et al., 2000
Palmer, 1997
Paredes et al., 2007
Total = 11 0 0 0 1 0
Percent of 11 papers 0 0 0 9 0

3. Incised Valley
Arche and Lopez-Gomez, 2005
Hampson, Stollhofen et al., 1999
Aitken and Flint, 1995
Hampson et al., 1997
Blakely and Gubitosa, 1984
Martinsen et al., 1999
McCarthy et al., 1999
Morris et al., 2003
Hampson, Howell et al., 1999
Xu et al., 2009
Li et al., 2010
Total = 11 0 0 0 0 0
Percent of 11 papers 0 0 0 0 0
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