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Introduction 
 

On January 15, 2020, I gave a talk entitled I-79 Landslides near 
Pittsburgh, PA – A 50 Year Perspective at a joint meeting of the American 
Society of Civil Engineers (ASCE) Pittsburgh Chapter Geo-Institute, the 
Greater Pittsburgh Chapter of the Association of Environmental and 
Engineering Geologists (AEG), and the Pittsburgh Geological Society 
(PGS).  After this talk, I was asked by PGS representatives to lead a field 
trip to the I-79 landslide area as part of celebration of the 75th Anniversary 
of PGS. 

Despite the relatively short notice, I agreed to lead this field trip at 
the end of March because (1) people need to see this slide area, and (2) I 
had led several previous field trips to this slide area and guidebook 
sections on two of the stops were available.  Along with PGS Honorary 
Members Dick Gray and Bill Adams, I led a landslide field trip at the Joint 
Meeting of the Geological Society of America (GSA) Northeastern and 
North-Central Sections held in Pittsburgh in March 2011.  We prepared a 
guidebook section Landslides in the vicinity of Pittsburgh, Pennsylvania for 
that meeting (Gray, et al., 2011).  We repeated this landslide field trip at 
the 58th Annual Meeting of AEG held in Pittsburgh in September 2015.  
GSA gave permission to use the 2011 guidebook section for the AEG field 
trip, and they have also given permission to use the 2011 guidebook 
section for the present PGS field trip.  The 2011 guidebook section is 
included in this guidebook as Appendix A.  Selected photographs of field 
trip stops are included in Appendix B.  

The introductory portion of Appendix A (pp. 61-67) provides an 
overview of landsliding in the Pittsburgh area.  Stop 1 on Mt. Washington 
(Appendix A, pp. 67-71) provides additional background on Pittsburgh and 
its landslide history.  Stop 2, at Webster Road in Plum Borough (Appendix 
A, pp. 71-75), includes typical examples of small landslides affecting a 
local road.  We will not visit these two stops because of time limitations 
and our emphasis on the I-79 landslide area.   

Stops 3 and 4 of the 2011 field trip (Appendix A, pp. 75-84) are Stops 
1 and 4, respectively, of the present field trip.  Stops 2 and 3 of the 
present field trip were not included on previous trips to the I-79 landslide 
area.  Stop 2 was added to make a full day trip and to visit an additional 
nearby landslide area.  Stop 3 was added as a lunch stop and an 
opportunity to discuss the nearby Kilbuck landslide. 

This field trip was originally planned for Saturday, March 28, 2020.  
COVID-19 shut everything down in mid-March, and this field trip was 
postponed indefinitely.  Snow cover and foliage limit visibility of landslide 
features, so this field trip can only be done from early March to mid-April 
and from late October to late November each year.  The best time is early 
March to mid-April. 
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In early 2021, with continuing COVID-19 concerns and shut downs, 
PGS decided to prepare a virtual version of this field trip to be made 
available until an actual field trip could be run.  This original field trip 
guide has been revised to include additional material developed over the 
past year and a half and included in the virtual field trip. 

 
Field Trip Itinerary 

 
As noted above, Stops 3 and 4 of the 2011 field trip are Stops 1 and 4 

of the present field trip (Figure 1).  The information in Appendix A on 
these two stops is still relevant.  Stop 2 of the present field trip is at the 
Toms Run Nature Reserve of the Western Pennsylvania Conservancy 
(WPC) on the border between Ohio and Kilbuck Townships, about ½ mile 
(mi.) east of Stop 4.  Stop 2 is about one mi. north of the infamous 2006 
Kilbuck landslide which we will pass and briefly discuss, but not visit.  Stop 
3 is our lunch stop at the Ohio Township Community Park.  See Figures 2 
and 3 for topographic maps of our field trip stops. 

All four of these stops, along with the Kilbuck landslide, are in close 
proximity (Figures 1-3).  The overall field trip area is about 3 mi. north-
south by 1.5 mi. east-west. 

Figure 1.   Map of field trip stops – North is at the top. 
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Figure 2.  Portion of USGS Emsworth 7.5-minute topographic map showing the 
locations of Stops 1 and 3. 
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Figure 3.  Portions of USGS Ambridge and Emsworth 7.5-minute topographic 
quadrangle maps showing the locations of Stops 1, 2, and 4. 
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We will meet at the appointed time at the Mt. Nebo Park & Ride lot 
where there should be sufficient parking spaces for our cars.  Additional 
parking, if needed, is available at the Sheetz across Mt. Nebo Road from 
the Park & Ride lot. At Stop 1, we will walk south along the wide 
shoulder of the Mt. Nebo Road northbound exit ramp as described on p. 
82 of Appendix A.  We will view and discuss features described and 
illustrated on p. 80-82, Appendix A, then walk back north along the exit 
ramp shoulder to the Park & Ride lot where we will board the vehicles. 

From the Park & Ride lot, we will drive west on Mt. Nebo Road about 
1/4 mi. to the southbound entrance ramp to I-79, then about 2.5 mi. 
south on I-79 to the Glenfield exit.  We will drive south on Glenfield 
Road, turn left on Ohio River Boulevard (PA Route 65), drive east about 
one mi., then turn left on Toms Run Road.  We will pass the Kilbuck 
landslide site and drive north about one mi. on Toms Run Road to the 
WPC parking area on the left.  We will leave the vehicles there and walk 
to Stop 2, which is described below. 

From the WPC parking area, we will drive about 1/2 mi. south on 
Toms Run Road, turn right (west) on Duff Road, drive about 2 mi. north 
and then turn left on to short Riya Lane.  We will turn right onto Mt. 
Nebo Road at the traffic light, then left at the next traffic light on to 
Nicholson Road.  We will drive about 1/2 mi. north on Nicholson Road 
and turn left into the Ohio Township Community Park, Stop 3.  There we 
will have lunch in the picnic pavilion (with adjacent restrooms).  We will 
briefly discuss the Kilbuck landslide during lunch at Stop 3. 

After lunch, we will retrace our path back to I-79 southbound and 
the Glenfield exit.  We will follow Glenfield Road east under I-79 to the 
northbound entrance ramp, then drive along this ramp to its north end 
at Stop 4.  We will leave the vehicles on the wide shoulder of the 
highway and walk upslope to view and discuss features as described and 
illustrated on p. 83-84 of Appendix A.  Then we will return to the 
vehicles and drive back north to the Mt. Nebo Park & Ride lot.  There the 
field trip will end. 
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Stop 1 – I-79 Stations 973-988 
 

Stop 1 is described and illustrated in Appendix A (pp. 80-82) where it 
was Stop 3 on the 2011 field trip.  The plan, stratigraphic column, and 
slope cross-section in Appendix A, figs. 20-22 on pages 80-82, are 
included below as Figures 4-6 for reference purposes.  Supplemental 
material on Stop 1 is also provided below.   

The slope here was excavated in 1969.  The ravine at Station (Sta) 
976 (Figures 4 and 5) was eroded in the slope since then by surface-water 
runoff from upslope areas.  This ravine exposes stratigraphy from the top 
of the Saltsburg shale and sandstone up through the Morgantown 
sandstone (Figure 5).  Concrete rubble in the lower part of the ravine was 
placed by PennDOT for erosion protection. 

Strata at Stop 1 (Figure 5) differ significantly from those 1.3 mi. 
farther south at Stop 4.  At Stop 1, the claystones of the Pittsburgh red 
beds are 26 ft. thick, which is fairly typical for the Pittsburgh region.  At 
Stop 4, this unit is about 60 ft. thick.  The maximum thickness of 
Pittsburgh red beds that I have encountered to date was 72 ft. measured 
from a drill core at a site in Ohio Township about 3 mi. southeast of Stop 
1 and 3 mi. east of Stop 4.  There is considerable variation in thickness of 
the Pittsburgh red beds in this area north of the Ohio River.  The greater 
thicknesses increase landslide potential. 

Also at Stop 1, the 2-ft.-thick Duquesne coal is underlain by 3 ft. of 
carbonaceous shale and overlain by 7 ft. of carbonaceous shale beneath 
the 11-ft.-thick Birmingham shale unit (Figure 5).  At Stop 4, the 
Duquesne coal and Birmingham shale are absent and the Morgantown 
sandstone overlies the unnamed claystone above the Ames Limestone. 

From the Mt. Nebo Park & Ride lot, we walk south along the wide 
shoulder of the Mt. Nebo northbound exit ramp from I-79 for a distance of 
about 1,800 ft.  We pass along the toes of partially excavated colluvial 
slide masses with springs, some with moderate flows.  We pass the ravine 
at Station (Sta) 976 to which we will return. 

From the ravine at Sta 976, we walk south approximately 600 ft. 
observing the toes of partially excavated colluvial slide masses with 
hummocky topography, bent trees, small localized scarps and slide 
benches, and localized spring discharge.  Then we turn around and walk 
back to the ravine at Sta 976.   

We follow deer trails zigzagging up the partially excavated colluvial 
slope south of the ravine to a small slide bench at the level of the 
Duquesne coal and carbonaceous shale.  The carbonaceous shale is 
slumped in the scarp at the rear of this bench.  From the south side of the 
ravine at the first stratigraphic observation point (Duquesne coal level), 



7 

Figure 4.   Annotated portion of 1992 Allegheny County topographic map 
showing  features at Stop 1 (modified slightly from Gray, et al., 2011, fig. 20). 



8 

Figure 5.   Stratigraphic column measured up the ravine at Sta 976, Stop 1 
(from Gray, et al., 2011, fig. 21). 
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we see the top of the Pittsburgh red beds, Ames Limestone, Duquesne 
coal and carbonaceous shale, and base of Birmingham shale and 
sandstone. 

We continue upslope south of the ravine, then drop into the ravine to 
the second stratigraphic observation point where we see an exposure 
from the top of the Birmingham shale through the Wellersburg claystone 
and coal to the base of the Morgantown sandstone.  We follow deer trails 
farther upslope south of the ravine to the top of the slope.  Along the 
way, we see Morgantown sandstone loosened by stress-release, sliding, 
and creep, as well as numerous trees of various species and sizes bent 
from sliding and creep of underlying colluvium. 

Remnants of slackwater soil deposits, perhaps from Pleistocene Lake 
Monongahela (Harper, 2002), exist along the small stream discharging 
into the top of the ravine.  Large trees bent by creep and intermittent 
sliding of underlying Morgantown sandstone blocks also exist near the top 
of the ravine. 

From the top of the ravine, we hike north along haul roads left from I-
79 construction, generally following and staying inside of the PennDOT 
right-of-way fence and angling downslope toward I-79.  We see 
hummocky colluvium, numerous bent trees, occasional spring discharges, 
and a depression pond in colluvium. 

From the depression pond, we angle down to the I-79 exit ramp and 
hike back to the Park & Ride lot.  Hiking down and back to see the 
features of Stop 1 typically requires 1.5 hours (hr.), based on past field 
trips. 
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Stop 2 – Toms Run Nature Reserve 
 
The Western Pennsylvania Conservancy (WPC) acquired 300 acres 

(ac.) of land for the Toms Run Nature Reserve in 1977.  I learned of this 
property while seeking hunting areas in Allegheny County and obtained 
the map in Figure 7 from the WPC in October 2000.  This property map is 
plotted on a portion of the U.S. Geological Survey (USGS) Emsworth, PA, 
7.5-minute topographic quadrangle map, 1960, photorevised in 1979.  I 
have observed numerous landslide features while hunting on this property 
over the past two decades, but I had not investigated them until 
preparing for this field trip in January 2020. 

Aerial photographs taken in May 1957 show the ridgetops above 
approximate elevation (el.) 1100 ft. in the square central parcel of the 
property (Figure 7) cleared and rough graded.  The intended development 
was subsequently abandoned as shown on aerial photographs taken in 
March 1969.  Road and fill remnants still exist on these ridgetops, along 
with an apparent storm water retention pond.  It is not presently known if 
abandonment of this project resulted from landslide activity on the slopes 
around the edges of the area being graded, though this possibility 
certainly exists. 

In 2018, the WPC acquired an additional 69 ac. of land south and east 
of the original property and east of Toms Run Road as shown on Figure 8.  
The WPC has recently made improvements to the original property.  Oil 
and gas wells in the southern part of the property, along with two 
abandoned houses on the west side of the central valley, just south of the 
Pipeline (Figures 7 and 9) have been removed.  A new, larger parking 
area was constructed on the west side of Toms Run Road at the south 
end of the original property in 2019 (Figure 9).  The WPC has recently 
improved trails and stream crossings along the central valley. 

The northern segment of Toms Run Road extends ½ mi. south from 
Roosevelt Road in Ohio Township.  The mile-long central segment of 
Toms Run Road extending to the north edge of Kilbuck Township (Figure 
7) has been abandoned since at least 2000.  Extensive landslide deposits 
exist on both sides of Toms Run valley along this central segment of the 
road (Figure 10).  This road segment may have been abandoned due to 
landsliding.  The mile-long southern segment of Toms Run Road is open 
from the north edge of Kilbuck Township (the approximate south edge of 
the original WPC property) to Ohio River Boulevard (Figures 7 and 8). 

Older maps (e.g., Figures 7 and 9) show Toms Run flowing along 
Toms Run Road.  Some newer maps (e.g., Figure 8) have the previously 
unnamed stream in the central part of the WPC property labeled as Toms 
Run.   For this field trip, we will consider Toms Run as the original first-
order tributary of the Ohio River (Figure 9).  The southerly flowing stream 
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Figure 7.  Portion of USGS Emsworth 7.5-minute topographic quadrangle 
map showing the configuration and location of the original WPC property. 



13 

in the central part of the WPC property (second-order tributary of the 
Ohio River) and the stream in the westerly valley in the southern part of 
the WPC property (third-order tributary of the Ohio River wholly within 
Kilbuck Township) will still be considered unnamed. 

Because of time limitations, this field trip will go only to the westerly 
(third-order tributary) valley in Kilbuck Township (Figure 9), as described 
below.  Field trip participants can explore the other two valleys later on 
their own if they wish. 

Since Stop 2 is only ½ mi. east of Stop 4, the stratigraphy and 
structure shown in Appendix A, figs. 18 and 19 for Stop 4 on pp. 78 and 
79 can reasonably be expected here.  Thus, Stop 2 can be expected to 
have rocks from the Saltsburg silt shale and sandstone up through the 
Morgantown sandstone.  The Birmingham shale and sandstone unit is 
likely thin, or perhaps missing as at Stop 4, where the Ames Limestone 
and thick Pittsburgh red beds are just below the Morgantown sandstone 
(Appendix A, fig. 18).  The Ames Limestone can be expected to lie 
approximately at el. 1010 ft. at Stop 2 (Appendix A, fig. 19).  The 
Pittsburgh red beds can be expected to be about 60 ft. thick here. 

Figure 8.  Property map of the Toms Run Nature Reserve (WPC, 2020) - North 
is at the top.   
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Figure 9.  Portion of USGS Emsworth topographic quadrangle map 
showing the westerly valley of Toms Run Nature Reserve with 
landslide features. 
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Figure 10.  An annotated portion of Emsworth quadrangle landslide 
susceptibility map (modified from Pomeroy, 1974).  
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My preliminary reconnaissance of the westerly valley of Stop 2 in late 
January 2020 confirmed this general stratigraphy, but considerable 
additional work, including borings, would be needed to better characterize 
stratigraphy.  On February 24, 2020, I found Ames Limestone boulders 
approximately at el. 1010 ft. below Morgantown slide debris at the west 
end of the westerly valley of Stop 2.   These boulders appeared to be at 
or near the expected level of in-place Ames Limestone. 

My recent reconnaissance also showed extensive landslide deposits, 
including slumped Morgantown sandstone, Ames Limestone, and 
claystones of the Pittsburgh red beds, along both sides of the westerly 
valley plus numerous Ames Limestone boulders along the stream channel 
in the valley bottom (Figure 9).  Well-defined benches, some with closed 
topographic depressions, exist at the tops of slumped Morgantown 
sandstone masses along both sides of the western half of the valley. 

At Stop 2, we will park in the new parking area on the west side of 
Toms Run Road (Figure 9), then walk about 800 ft. north up the central 
valley (Saltsburg unit exposed in east valley wall), to the westerly valley.  
There we will turn left (west) and walk about 1,500 ft. westerly along this 
valley observing and discussing various landslide features.  Lobes of 
colluvium (old landslide debris) exist along the lower portions of both 
valley sides.  The head of this valley is filled with coalescing landslide 
masses.  A huge Morgantown sandstone slump block is perched on the 
north valley wall approximately at el. 1000 ft. about half way up the 
valley. A ridge of slumped Morgantown sandstone blocks exists farther 
upstream along the south side of the valley.  Beds of these blocks dip 
back into the slope at about 20o.  A colluvial apron extends from these 
blocks down to the valley bottom.  A few small collapse sinkholes exist in 
colluvium in the valley bottom. 

Slumped Ames Limestone overlain by slumped Morgantown sandstone 
exists farther west along the north valley wall approximately at el. 980 ft.  
Just to the east, slumped claystones of the Pittsburgh red beds are 
exposed in the north valley wall.  Farther east, slumped rock, possibly 
Birmingham shale, is exposed in the north valley wall.  Numerous Ames 
Limestone boulders occur in the stream channel approximately from el. 
930 – 970 ft. (Figure 9). 

Walking up the valley, we see that the right (north) valley side is 
generally steeper with thinner colluvium.  The left (south) valley side is 
generally somewhat flatter with lobes of colluvium extending into the 
stream channel where their toes are being actively eroded (Figure 11).  
Bent trees are everywhere.  Numerous large grapevines, common in old 
landslide areas (Briggs, et al. 1975), exist on the colluvium. 

The cleared gas line right-of-way, which crosses the valley in a 
northeasterly direction (PIPELINE, Figures 7 and 9), is the only significant 
landmark in this area that can be seen on topographic maps and aerial 
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photographs.  North of the valley, the gas line right-of-way cuts across the 
southeast corner of the Traditions of America at Sewickley Ridge 
townhouse development (Figure 1) constructed ca. 2014-2018 on a fill 
plateau where spoil from I-79 slope excavation was placed ca. 1969-1970.  
Some of the townhouses have their backyards along the gas line right-of 
way and along the crest of the slope at the head of this valley. 

We hike upstream along the left (south) side of the stream to the 
head of the valley.  There we see:  Ames Limestone blocks in the stream; 
a large partially buried tire from earth moving equipment; orange, 
apparently iron stained and acidic, water discharging from the colluvial 
slope toe; and the backs of townhouses along the crest of the north slope.  
We turn around here and hike back to the parking area.  Several trial 
runs, including three with PGS members, indicate that hiking in to see the 
features of Stop 2 and back to the parking area will require approximately 
2 hr. 

Figure 11.  View upstream (west) at the stream eroding the toe of the slide mass 
on the left, with a tree bent from creep and sliding on the right. 
 

March 6, 2021 
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Stop 3 – Lunch at Ohio Township Community Park 
 

We will drive through the east entrance of Ohio Township Community 
Park (Figure 1) and have lunch at the Picnic Pavilion (restrooms in 
adjacent tan building).    

The west entrance to this park is from Red Mud Hollow Road which 
extends north from Mt. Nebo Road across from the Park & Ride lot (Figure 
1).  Red Mud Hollow Road is named for the Pittsburgh red beds and 
associated colluvium exposed along much of its length.  During 
reconnaissance in 2002, I observed Ames Limestone boulders and red clay 
colluvium along this road.  Two large Ames Limestone boulders are 
displayed at the west park entrance. 

During and after lunch, we will discuss the Kilbuck landslide.  Then we 
will drive to Stop 4. 

 
Kilbuck Slide 

 
The Kilbuck landslide (Figure 12) occurred on September 19, 2006.  

This slide was 1,000 ft. long, extended 600 ft. upslope, and dumped 
500,000 cubic yards (yd3) of material across four lanes of Ohio River 
Boulevard (PA Route 65) and two of three tracks of the Norfolk Southern 
Railroad.  Slide debris did not reach the third railroad track or the Ohio 
River. 

The Kilbuck landslide site is located about one mi. south of Stop 2 and 
one mi. southeast of Stop 4 (Figure 1).  The stratigraphic interval here is 
the same as at these two stops and similar colluvium can be expected.  A 
preliminary geotechnical cross-section provided by Bill Adams in October 
2009 shows the Ames Limestone at el. 1011 ft.; this is about 170 ft. 
above Ohio River Boulevard.  The Buffalo sandstone (Appendix A, fig. 18) 
is exposed in the cut slope along the north side of Ohio River Boulevard 
below the Kilbuck landslide area. 

This slide is on the southern portion of the former Dixmont State 
Hospital property (Figures 9 and 10).  Stereoscopic inspection of March 
1969 aerial photographs strongly suggests that the hospital complex was 
constructed on a partially eroded colluvial slide mass at or below the level 
of the Pittsburgh red beds. 

The following information on the Kilbuck landslide was summarized 
from newspaper articles and Joint State Government Commission (2008). 

Dixmont State Hospital, the oldest mental health institution in 
Pennsylvania, operated from 1862 to 1984.  The site had a long history of 
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landslides.  Several landslides occurred during construction and expansion 
of the facility from 1865 to 1878.  A building under construction in 1949 
slid over the hill.  Ackenheil (1954) reported an earth slide of 15,000 yd3 
on March 26, 1951, after heavy rain.  

From 1984 to 1999, the State tried unsuccessfully to sell the 407-ac. 
property.  In February 1999, a local family Limited Partnership (LP) 
purchased the property, much of which was described as hillsides 
unsuitable for construction, and the ruins of about 12 buildings from the 
abandoned institution.  A system of tunnels also existed beneath these 
buildings. 

The family LP subsequently sold 75 ac. on the slope above Ohio River 
Boulevard for a $28 million commercial development to be anchored by a 
Walmart Super Center.  Walmart purchased 37.5 ac.; a local developer, 
Kilbuck Properties, LP, purchased approximately 35 ac.; and the national 

Figure 12.  Oblique aerial photograph of the Kilbuck landslide, taken 
September 19, 2006 (Pennsylvania Department of Transportation). 
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chain restaurant Applebee’s purchased 2.75 ac.  Initially, Kilbuck 
Properties, LP served as developer for the entire 75 ac. site.  

Initial site plans for the proposed development were submitted to 
Kilbuck Township in February 2002.  In April 2002, Kilbuck Township 
amended its grading ordinance to expedite review and conditionally 
approved the project.  Soon thereafter, local citizens began to protest and 
oppose the project. 

The rather convoluted history of additional studies, variances, plan 
revisions and approvals, protests, public hearings, and legal actions from 
2002 through 2005 is summarized in Joint State Government Commission 
(2008) and various newspaper articles.   In October 2005, Kilbuck 
Township issued a grading permit and in November 2005 the 
Pennsylvania Department of Environmental Protection (PA DEP) issued a 
blasting permit. 

Grading and other site work began in March 2006.  On April 26, 2006, 
blasting caused a rock slide that temporarily closed Ohio River Boulevard.  
During the spring and summer of 2006, up to 100 ft. of fill was placed 
over colluvium which had not been recognized and/or had been ignored 
during site investigation and design.  Relatively small landslides of 
unspecified size and location occurred in July and early September 2006.  
Heavy blasting of rock on September 18, 2006, may have contributed to 
initiation of the large landslide on September 19, 2006. 

After this landslide, heroic clean-up efforts began.  The railroad tracks 
were re-opened on September 23.  The two southbound lanes of Ohio 
River Boulevard were re-opened on September 30.  One northbound lane 
re-opened on October 2.  The other northbound lane along the slope toe 
opened sometime later. 

Kilbuck Properties, LP directed clean-up work and engineering 
investigations for slide remediation.  Landslide movements continued 
during this work which was monitored by state and local government 
agencies.  Over a weekend in early October, an area about 800 by 550 ft. 
in the south-central part of the slide moved 14 ft. in 24 hr. 

On March 22, 2007, Walmart took over operational control of site 
work and remedial design from Kilbuck Properties, LP.  Then on 
September 16, 2007, Walmart cancelled development plans and agreed to 
restore the hillside to pre-development conditions with vegetation and 
trees. 
Portions of the slide continued to move until at least 2012.  A May 12, 
2014, newspaper article stated that remedial work was nearly finished 
with an estimated cost of $60 million.  A fence was constructed around 
the slide site, vegetation was established, and trees were planted (Figure 
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13).  We drive past the west side of the fenced and vegetated site on our 
way to Stop 2. 

The Kilbuck Slide never should have happened.  It represents a 
monumental failure to apply all that we had learned regionally and locally 
about colluvial landslides over the prior 35 years, particularly what we 
learned from the I-79 landslides only a mile away. 

 

Figure 13.  Google Earth photo of the restored Kilbuck Landslide site.  
 

 October 8, 2020  
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Stop 4 – I-79 Stations 900-910 
 

Stop 4 extends for a length of approximately 1,000 ft. from Sta 900 to 
910.  This is the largest and most spectacular landslide area along this 
section of I-79, and it was the main one investigated by Hamel (1969) and 
Hamel and Flint (1969).  Stop 4 is described and illustrated in Appendix A, 
pp. 82-84.  The plan (Appendix A, fig. 23 on p. 83, ) is included below as 
Figure 14 for reference purposes.  An updated topographic map prepared 
by Helen Delano of the Pennsylvania Geological Survey in 2007 using 2006 
LIDAR data is included as Figure 15.  Other supplemental material on Stop 
4 is also provided below. 

As noted above for Stop 1, the Pittsburgh red beds are about 60 ft. 
thick at Stop 4.  Along with the Ames Limestone and the 10-ft.-thick 
unnamed claystone above the Ames, this gives a weak rock zone about  
70-ft.-thick high on the valley wall (Appendix A, fig. 18 on page 78).   This 
weak rock zone is overlain by about 100 ft. of Morgantown sandstone 
extending up to ridgetop level.  Deep-seated landsliding in the weak rock 
zone (probably in Illinoian time or earlier, based on regional Pleistocene 
time correlations) brought down large blocks of sandstone and claystone 
(Figure 16).  Highway slope excavation in 1968-1969 re-activated old slide 
masses.  These slide masses were partially excavated in 1969-1970.  This 
excavation caused additional large movements and loosening of 
Morgantown sandstone farther upslope.  Unexcavated slide remnants have 
continued to creep downslope over the past half century.  These creeping 
masses pose no threat to the highway because a wide catchment bench 
was excavated at the top of the in-place Saltsburg shale and sandstone 
unit in 1969-1970.   

The failure surface along which creep is occurring is inferred to be at 
or near the base of the Pittsburgh red beds at approximate el. 940 to 950 
ft. (Figure 16).  The tops of displaced Morgantown sandstone blocks are at 
approximate el. 1060 to 1100 ft. (Figures 15 and 16).  Thus, the inferred 
surface of sliding and creep is on the order of 110 to 160 ft. below the 
ground surface.  In April 1978, I could not reach the bottom of cracks 
between sandstone blocks with a weighted 100-ft. tape. 

In September 2019, I presented a paper Estimation of Long-Term 
Rock Slide Creep Movement from Tree Trunk Deformation at the 62th 
Annual Meeting of AEG in Asheville, North Carolina.  Here is the Abstract 
of this paper: 
 

Marginally stable Pleistocene age rock slides were reactivated by slope 
excavation for Interstate Route 79 near Pittsburgh, Pennsylvania, in 
1968-1969.  I studied these slides as part of my Ph.D. research at that 
time, then left the area from 1969 to 1972.  Portions of these slides 



23 

Figure 14.  Annotated portion of 1992 Allegheny County topographic 
map showing features at Stop 4 (modified slightly from Gray, et al., 
2011, Figure 23). 
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Figure 15.  Hillshade topographic map of the area around Stop 4, based on 
2006 LIDAR data (prepared by Helen Delano, Pennsylvania Geological Survey, 
2007). 
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were excavated in 1969-1970 to stabilize the slopes.  Unexcavated 
slide remnants have continued to creep downslope; because of a large 
buffer zone, they pose no threat to the highway.  I have visited the 
slide area intermittently as time permitted since 1972 for visual 
monitoring of slide behavior, with annual visits, typically each spring, 
since 2014.  One of the major areas I studied in 1968-1969 is 1,000 
feet long between Stations 900 and 910.  This area has partially 
excavated slide remnants still creeping.  In April 2019, on the fiftieth 
anniversary of my original research, I measured tree root-trunk offsets 
in the most active part of this major slide area.  This part extending 
from Station 906 to 909 had horizontal movement of approximately 60 
feet from 1969-1970.  This movement created a graben approximately 
240 feet long and 30 feet deep on its downslope side with a 50 foot 
high near-vertical sandstone face on its upslope side.  Nine trees (six 
maple; one each elm, oak, hickory) with trunk diameters of 0.6 to 4.0 
feet, located in the graben and along its downslope side, had root–
trunk offsets of 1.2 to 4.0 feet, typically about 2 feet.  Because of tree 
sizes and locations, these deformations are considered to reflect mainly 
geotropism, with only minor, if any, phototropism influence.  These 
offsets imply average creep rates of 0.024 to 0.08 feet per year (about 
0.3 to 1.0 inch per year), with a typical rate of about 0.04 feet per year 
(0.5 inch per year), over the past half century. 

 

This is a promising area for further research as we have many 
landslides with trees in the Appalachian Region.  The critical thing is 
knowing the time interval of landslide and/or creep movement.  Here at 
the I-79 site, I was fortunate to have it from 50 years of observations.  

The USGS has been monitoring this landslide since April 2011 
(Ashland and Delano, 2015; Ashland, 2021).  Monitoring includes total 
station surveying at two locations near portions of the slide toe and one 
location near the slide scarp, a cable extension transducer across the 
graben at the scarp, and two continuously monitoring meteorological 
stations.  Data presented by Ashland (2021) indicate that the excavated 
toe of colluvium above the catchment bench moved at the rate of 1.5 to 
1.9 inches per year over a 4.7 year observation period (2013-2018) and 
that slide debris downslope from the graben moved 0.51 inch per year 
over a 3.8 year observation period (2014-2018).  This latter short-term 
movement rate is essentially identical to the long-term rate of 0.5 inch per 
year that I estimated from tree trunk deformation. 

At Stop 4, we park on the road shoulder at approximate Sta 908 and 
hike upslope along a deer trail on the excavated face of the Saltsburg unit 
to the excavated bench at the top of the Saltsburg.  We walk south along 
this bench to approximate Sta 905, then hike up a deer trail on the 
excavated face of slide debris to a second excavated bench on slide 
debris.  There we see ground cracks and sinkholes between creeping 
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Morgantown sandstone blocks as well as numerous large ant hills in 
Pittsburgh red beds colluvium.  We continue south along this bench to 
approximate Sta 902, then hike easterly up to the main Morgantown 
sandstone slide scarp.   We follow this scarp north to the graben 
extending from approximate Sta 905 to 908, then inspect the graben and 
large Morgantown sandstone slide blocks separated by deep fissures 
downslope from the graben.  The front (west) face of these blocks forms 
an intermediate scarp downslope from the graben.    North of the graben, 
we descend the steep slope at approximate Sta 910 while holding on to 
the PennDOT right-of-way fence.  At the base of this slope, we see a 
former Appalachian stock watering trough – a cast iron bathtub with 
spring flow piped from the toe of landslide debris. Farther downslope 
toward I-79, we see an Ames Limestone slump block and Pittsburgh red 
beds colluvium exposed in a gully eroded since ca. 1970.  Hiking around 
and viewing the above-mentioned features at Stop 4 typically requires 2.5 
– 3.0 hr, based on past field trips. 
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Photo of a rockslide, I-79 Sta 990, October 11, 1968. 
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Appendix B 
Selected Photographs of Field Trip Stops 

 
Stop 1 

Interstate Route 79 - Station 973-988 

Mary Ann Gross, Barb Dunst, and Jim 
Hamel in the upper part of the ravine 
(Birmingham shale level) Interstate Route 
79, Station 976, Stop 1. 
 

Photo by Brian Dunst – March 21, 2021 
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Jim Hamel, Barb Dunst, Mary Ann Gross climbing the slope at Sta 975. 
 

Photo by Brian Dunst – March 21, 2021 
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Overall view northeast at the eroded ravine Sta 976. 
 

Photo by Mary Ann Gross – March 8, 2020 
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Closer view northeast at the eroded ravine at Sta 976. 
 

Photo by Mary Ann Gross - March 8, 2020 
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View north at the upper part of the eroded ravine, Ames Limestone up 
to Duquesne coal – strata dip 7o into the slope – apparently slumped. 

 
Photo by Mary Ann Gross – March 8, 2020 
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Slumped carbonaceous shale above the Duquesne coal level  
at approximately 50 ft. south of the eroded ravine.  

 
April 18, 2019  

 

Base of the Morgantown sandstone in the upper part of the eroded ravine. 
The stick with the orange flag is at the ½ in. thick Wellersburg coal. 
 

Photo by Brian Dunst – March 21, 2021 
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Sta 975 upslope of the eroded ravine – overall of slackwater soil at 
approximate el. 1116 ft.  
 

April 16, 2002 

Close-up of the above-mentioned soil. 
 

April 16, 2002 
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Jim Hamel at bent trees along the right of way fence just north of the 
eroded ravine.  
 

Photo by Mary Ann Gross – March 8, 2020 
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Jim Hamel at a spring discharge on the colluvial slope north of the above 
bent tree. 

 
Photo by Brian Dunst – March 21, 2021 

Mike Forth at a depression pond in colluvium above the Mt. Nebo exit 
ramp. 

April 1, 2002 
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Stop 2 
Toms Run Nature Reserve 

Jim Hamel at the confluence of third and second order tributaries of the Ohio 
River. Saltsburg shale and sandstone are exposed in the far bank of the 
second order tributary. 
 

Photo by Mary Ann Gross – March 8, 2020 
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Jim Hamel at a lobe of slide debris on the south side of the third order 
tributary valley. 
 

Photo by Mary Ann Gross - March 8, 2020 
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An Ames Limestone cobble in the stream at approximate 
el. 930 ft.  

January 27, 2020 

Ames Limestone boulders in the stream at approximate el. 
940 ft.  

 January 27, 2020 
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Jim Hamel at a slumped Ames Limestone boulder on the slope on the 
north side of the stream. 
 

Photo by Mary Ann Gross – March 8, 2020 
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Closer view of the above-mentioned Ames Limestone boulder.  
 

January 29, 2020 

Close-up of the above-mentioned Ames Limestone boulder. 
 

January 29, 2020 
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Overall view of slumped Pittsburgh red beds shaly claystone on the 
slope on the north side of the stream at approximate el. 980 ft. 

 
January 29, 2020 



70 

Close-up view of the above-mentioned Pittsburgh red beds. 
 

January 29, 2020 
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View south at the Ames Limestone boulder and orange 
discharge in the head of the valley at approximate el. 980 ft.  

January 29, 2020 

View east down the valley at the above-referenced location. 
 

 January 29, 2020 
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Overall view of a ridge of slumped Morgantown  sand-
stone on the south side of the valley. 

 
February 26, 2021 

Closer view of the above-mentioned Morgantown 
sandstone. 

  
February 26, 2021 
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Overall view of a huge Morgantown sandstone slump block on the north 
side of the valley at approximate el. 1000 ft.  
 

February 24, 2020 
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Closer view of the above-mentioned slump block. 
 

February 24, 2020 

The above slump block is on the left; a closed depression 
is on the  right. 
 

February 24, 2020 
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The above-mentioned closed depression. 
 

February 24, 2020 
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Stop 3 
Ohio Township Community Park 

Ohio Township Community Park picnic pavilion and restroom building. 
  

January 29, 2020 
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Stop 4 
Interstate Route 79 - Station 900-910 

View north from approximate Sta 895 at the excavated slide debris above 
the lower excavated bench on top of the Saltsburg shale and sandstone. 

 
June 17, 1972 
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Google Earth photo looking north at the slide area, approximate Sta 902-910.  The 
graben is on the right and below the yellow tack. 
 

April 6, 1993 

More recent, full color Google Earth photo looking north at the slide area, 
approximate Sta 904-910.  The graben is on the right and below the yellow tack. 
 

April 19, 2014 
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View southwest at the cracks between sandstone slide 
blocks.  Clipboard for scale.  Approximate Sta 907. 
 

April 6, 2019 

View southeast at the above cracks.  Clipboard and 6 foot 
rule for scale. 
 

April 6, 2019 
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View north at the above-mentioned cracks.  Clipboard and 6 foot 
rule for scale. 
 

April 10, 2019 

View southwest at the cracks in the slide debris.  Clipboard and 6 
foot rule for scale.  Approximate Sta 904. 
 

April 10, 2019 
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View north along the slide scarp from approximate Sta 904.  The 
graben is at the top left. 

 
April 6, 2019 

Closer view north along the scarp and graben. 
 

April 20, 2016 
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Calcite joint filling in the right center of the previous photo. 
 

April 20, 2016 

View south along the scarp and graben from approximate Sta 908.  
  

April 20, 2016 
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View west at sandstone slide blocks west of the graben at 
approximate Sta 907. 
 

 March 31, 2019 

View west just north of the above photo. 
 

March 31, 2019 
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View south at the intermediate scarp in the previous photos. 
 

March 31, 2019 

View north at an area in the above photo. 
 

March 31, 2019 
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View south at the slide fissure at approximate Sta 906. 
 

April 6, 2019 

View east at the front face of the sandstone slide blocks 
(intermediate scarp) at approximate Sta 905. 

 
March 31, 2019 
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