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Late Cenozoic Drainage Reorganization

of Former St. Lawrence Drainage Left a
Legacy of On-Going Disequilibria in Upper

Ohio River Basin Fluvial and Colluvial Systems

J. Steven Kite ! (jkite@wvu.edu)

Mark D. Swift 1.2

1 West Virginia University Department of Geology & Geography
2Washington & Jefferson College Department of Music

Session T71: The New Appalachians: Cenozoic Deformation, Drainage
Reorganization, and Landscape Disequilibrium in a Paleozoic Orogen

Paper 63-4 https://gsa.confex.com/gsa/2019AM/meetingapp.cqi/Paper/339747
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- lllinois State Geological Survey 2018
L ak e M O n O n g ah el a A g e AS S I g n m e n tS http://isgs.illinois.edu/outreach/geology-resources/classification-quaternary-time-and-deposits
So urce Age %% I:::‘;:i ':-"3':'::}?5';:;‘:ﬂif'a| Pedostratigraphic
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w Michigan
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z | T
Lessig 1963 Pre-lllinoian; 1% regional glaciation ‘ = ué thens 77377 Famsk
%) SubepiEode
Clendening, et al. 1967 Farmdalian (Wisconsin) . —imﬂ;’f ,:—?:; sangamen
Gillespie & Clendening 1968 | 22,000 + 1000 14C-BP [26,394 *+ 1262 CalBP] 3 I I
> 33,000 14C-BP [> 37,500 CalBP] A §
Jacobson 1985, 1987 Pre-lllinoian, lllinoian, (Wisconsin Low Terraces) I E § S
E 5 = T PSS
Jacobson et al. 1988 > 40,000 14C-BP [> 43,700 CalBP] 180,000 _ig
< 780,000 BP (Brunhes) 9 ¢ g Yarmouth
> 780,000 BP (Matuyama) o
Behling & Kite 1988 Pre-lllinoian, lllinoian = £
[
Kite unpublished data > 34,000 14C-BP [> 39,600 CalBP] I R I % — 7T
Morgan 1994 > 38,000 14C-BP [> 42,000 CalBP] . :g* ——— —‘—‘_; f'*'t:"
;f B0, 000 — ; ot e
Marine 1997; Marine & Pre-lllinoian & lllinoian ‘ %’ > <
Donahue 2000 <780,000 BP (Brunhes) : [ nsoncoo




Lake Monongahela Age Assignments

Source

Age

White 1896

Pre-lllinoian

Campbell 1902

Pre-lllinoian (Kansan or Pre-Kansan)

Leverett 1934

Pre-lllinoian, lllinoian & Wisconsin

Lessig 1963

Pre-lllinoian; 1% regional glaciation

Clendening, et al. 1967
Gillespie & Clendening 1968

Farmdalian (Wisconsin)

22,000 + 1000 14C-BP  [26,394 + 1262 CalBP]
> 33,000 14C-BP [> 37,500 CalBP]

Jacobson 1985, 1987
Jacobson et al. 1988

Pre-lllinoian, lllinoian, (Wisconsin Low Terraces)
> 40,000 14C-BP [> 43,700 CalBP]
< 780,000 BP (Brunhes)
> 780,000 BP (Matuyama)

Behling & Kite 1988
Kite unpublished data
Morgan 1994

Pre-lllinoian, lllinoian
> 34,000 14C-BP
> 38,000 14C-BP

[> 39,600 CalBP]
[> 42,000 CalBP]

Marine 1997; Marine &
Donahue 2000

Pre-lllinoian & lllinoian
<780,000 BP (Brunhes)

Walker & Lowe, 2007, Journal of the
Geological Society 164 (6): 1073-1092
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Lake “Mon” TS R ’“ l,.t; 1% Larger Ice Sheet Explains

. 2 Lake Levels & Ohio River g~ ¢,
Reconst.ructlon Double 90° Bend P e
(Mark Swift, 2017) Nt 53
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Harper, J.A., 2002, Lake Monongahela: Anatomy of an immense ice age pond:
Pennsylvania Geology, V. 32, no. 1
AFTER

Marine, J.T., 1997, Terrace deposits associated with ancient Lake Monongahelain
the lower Allegheny drainage, western Pennsylvania (MS thesis), U. Pittsburgh
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New Martinsville-Sardis-Paden City Canyon
Former Steubenville-Teays Divide

USGS Mapped Landslides
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Jacobson (1985)

Correlations of
Upper Ohio River
Valley Lacustrine
& Alluvial Terrace

Deposits

Ohio River Profiles at
Mouths of Outwash
Sources (Allegheny,
Beaver and Little
Beaver Rivers) Suggest
>30 m (~100 ft) of
Aggradation in Last 3
Glaciations

Quaternary History =
Too Complicated to
Reconstruct on
Morphology Alone
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WVU Woodburn Circle Excavation June 2017
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WVU Campus & Old Mountaineer Field ~1924

Monongahela: Unami (Algonquian) Word Meaning "Falling Banks"
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Longitudinal Profiles in
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Mingo Creek Longest Path Profile

from 1st order stream near divide to
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Mingo Creek- Zones With Downstream Gradient Steeper than Upstream Gradient
Measurement Distance (d)= 16 km, 14 km, 12 km, 10 km, 8 km, 6 km
Lower Reach Gradient > 0.001 and Ratio of Lower Reach to Upper Reach > 1.2

—Mlingo Creek Profile
amm|Vleasurement Distance 16 km
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Muddy Creek - Zones With Downstream Gradient Steeper than Upstream Gradient
Measurement Distance (d)= 32 km, 28 km, 24 km, 20 km
Lower Reach Gradient > .001 and Ratio of Lower Reach to Upper Reach > 1.2

——Muddy Creek Profile
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—Measurement Distance 20 km
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Little Whiteley Creek - Zones With Downstream Gradient Steeper than Upstream Gradient {
Measurement Distance (d)= 12 km, 10 km, 8 km, 6 km :
Lower Reach Gradient > .001 and Ratio of Lower Limb to Upper Limb > 1.2
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e Ohio River Valley & Fish Creek
S e 7 L WO Former Steubenville Drainage

USGS Mapped Landslides
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Ohio River Valley Near Axial
Former Steubenville Drainage
USGS Mapped Landslides
from WV Landslide Tool

West Virginia Landslide Tool



T SRS Lower Fish Creek
o S S e Incised Former Steubenville Drainage
USGS Mapped Landslides
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Segue into “Building a Landslide Inventory for West Virginia...”

 Much of Upper Ohio River Basin Has “High Landslide Incidence”
* West Virginia = 1/9t" of 1973-1983 Landslide Damage in 48 States
- #1in Per Capita Landslide Damage (Brabb, 1984, USGS OF 84-486).
Coterminous U.S. Landslide Overview Map USGS PP 1183
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