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ABSRACT 

This study examines 5 vibracore samples collected within valley floor sediments of a ~550 m 

longitudinal transect along a human-induced erosional gully at Providence Canyon State Park in 

southwest Georgia.  Canyons at the park reveal in excess of 50 m of Cretaceous and younger 

poorly consolidated sedimentary bedrock that was exposed by runaway erosion that followed 

deforestation at the time of European settlement.  Sediments eroded from the canyon headlands 

are transported down valley by alluvial and colluvial processes, creating deposits that exceed 6 m 

in thickness at some sites.  Stratigraphic interpretations of those cores are compared with 

previous studies of 14 cores collected from an adjacent canyon to better understand the spatial 

variability of the sedimentary record of canyon development.  Sediments indicate systematic 

down-valley trends related to three sedimentary units.  Lowermost Unit I consists of in situ 

Cretaceous sediments that are unconformably overlain by modern floodplain deposits (Unit II, at 

open-valley locations), and medium- to coarse-grained canyon-derived alluvium (Unit III, at all 

locations).  Unit I, present in cores PC09-02 and PC09-03, consists of Cretaceous clay-rich 

marine mudstone which is bioturbated and weakly laminated. At up-valley locations, Unit I 

consists of cross-bedded medium sandstone of the Providence Formation. Unit II, present in 

cores PC09-01 and PC09-04, consists of a clay-rich, floodplain deposits which are only present 

at down-valley locations.  All coring sites are capped by alluvial deposits (Unit III), consisting of 

medium- to coarse-grained sand with abundant kaolin rip-up clasts, suggesting multiple episodes 

of erosion and deposition.  Similar sediments occur in cores from an adjacent canyon, which also 

contain recent colluvium due to continued channel erosion.   
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INTRODUCTION  

The canyons exposed in Providence Canyon State Park (PCSP), located in southwest Georgia, 

are an example of human induced erosion that followed land clearing and agricultural 

development in the early 1800ôs (Joyce 1985, Magilligan and Stamp 1997, Froede and Williams 

2004).  Since then the canyons have grown by headward erosion as a result of both fluvial and 

slope-failure processes. This study reports on the analysis of five vibracores collected along 

Canyon 7 in PCSP (Figure 1) in order to examine the history of erosion and associated 

sedimentary records.  These cores are compared to similar cores from two previous studies in an 

adjacent canyon (5) to better understand the regional sedimentological and geomorphological 

records of canyon development.  Previous studies have identified the main stratigraphic units that 

record the history of canyon formation within valley fill of Canyon 5. Ongoing ground 

penetrating radar studies suggest that down valley sediments may be more extensive in the 

subsurface than previously thought, and the stratigraphic model needs to be modified.  This 

project examines the erosion and fill history of a new canyon in PCSP in order to test the 

stratigraphic models and make any necessary changes. 

 

 

 
 

 

 

 

 

 

Figure 1.  View of Canyon 7 looking down valley towards southwest at Providence 

Canyon State Park 
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As such, the purposes of this study are to: 

1) Describe the physical characteristics of the cores collected along the canyon floor, 

2) Interpret the sedimentary units preserved in the cores to better understand the history of 

canyon development, 

3) Compare and contrast cores from this study with those collected in an adjacent canyon, 

and 

4) Refine previously proposed stratigraphic models of the sedimentary record of canyon 

development. 

 

 

STUDY SITE AND PREVIOUS STRATIGRAPHIC MODEL  

Providence Canyon State Park rests along the fall line of the southern Appalachians in Georgia 

and contains 9 tributary canyons eroding into Cretaceous /Tertiary shallow marine deposits.  The 

oldest strata preserve in the canyon walls are from the Cretaceous Perote Member of the 

Providence Formation (Eargle 1955), which consist of silt-rich, laminated mudstone containing 

marine burrows. This unit is interpreted as an offshore marine environment.  The Perote Member 

is unconformably overlain by the Providence Sandstone Member of the Providence Formation, 

which consist of white to tan, trough cross-bedded medium- to coarse-grained sandstone, 

sometimes heavily stained red and purple by groundwater.  This member contains diverse marine 

fauna and burrows and is interpreted as a tidal channel in a shoreface environment (Donovan, 

1993).  The Providence Formation in unconformable overlain by the lower Tertiary Clayton 

Formation (Donovan, 1993). The Clayton Formation is located at the top of the canyons, and 

interpreted as highly weathered coastal plain strata (Donovan and Reinhardt, 1986) and 

colluvium.  It contains ironstones and plinthite that have resulted from intense weathering by 

oxidation and reduction of iron in the soil. 

 

This study focuses on canyons 5 and 7, which are ~550 m long erosional gullies in which 

sediment eroded from canyon headwalls has been transported and accumulated on the valley 

floor.  The eroded sediment consists of alluvial river deposits that are generally coarse-grained 

sand containing both kaolin clasts and ironstones derived from the Providence Sandstone.  

Colluvium also occurs on the valley floor and along the base of the slopes, as talus cones and 

sediment aprons.  These typically consist of sediments derived from the Providence and Clayton 

Formations and contain ironstones and plinthite. 

 

Colluvium and alluvium partially fill the valley and sit on top of Cretaceous sediments that 

include the Perote and Providence Sandstone Members of the Providence Formation.  The 

Clayton Formation occurs at the top of the canyon walls.  General characteristics of sediments 

include: 

 

¶ Alluvium:  Medium- to coarse-grained sand that is deposited throughout the canyons. 

This is usually reddish in color covering the canyon floors. It can be plane-bedded, and 

contain both kaolin clasts and ironstones ranging in size from 0.5 cm to 5 cm. 
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¶ Colluvium: Tan to yellowish brown fine-grained sediment that is derived from the 

canyon walls and is most abundant adjacent to the sides of the canyons.  It is found to 

contain thin buried soil horizons. 

 

Two previous studies at PCSP collected a total of fourteen vibracores across and along Canyon 5 

(Fig. 2).  Ostrowski (2004) analyzed seven cores collected along two cross-valley transects to 

create a stratigraphic model.   

 

 
 

 

 

 

He recognized several stratigraphic units (Fig. 3) that can be related to different depositional 

processes.  These include 1) Unit 1-the Cretaceous Providence Formation, 2) Unit II- modern 

colluvium and alluvium that predate the overlying modern valley fill and were deposited before 

the formation of the canyons, and 3) Unit III- modern colluvium and braided stream alluvium. 

Unit 1 is composed of poorly consolidated silty, finely laminated, bioturbated mudstone and 

trough cross-bedded sandstone of the Providence Formation.  Unit II is most prevalent in down 

valley locations and is interpreted as floodplain deposits occurring in the broad portions of the 

valleys.  Unit III consists of medium- to coarse grained, modern alluvium that fills erosional 

valleys within PCSP. These stratigraphic units reflect dramatic change brought on by accelerated 

erosion of the canyons which buried pre-existing valley floor deposits with canyon derived 

sediments.  Bieler (2007) collected seven additional core samples from sites in Canyon 5 that 

Figure 2. Aerial view of Providence Canyon State Park with  previous core locations shown 

in white and new core locations shown in yellow.  
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extend along the valley floor starting in the tightly confined valley head, and moving 

downstream to a broader, open valley location.  He noted that confined valley sediments are 

characterized by a yellow, clay-rich, limonite bearing colluvium and the more open valleys are 

characterized by poorly stratified colluvium often containing well developed soil horizons and 

modern alluvium.  This could be due to more modern, coarse-grained sediment being carried to 

the open valley locations, while the colluvium collects in the confined valley locations.  Bielerôs 

(2007) stratigraphic model (Fig. 4) recognized two unconformities.  The first occurs between the 

basal in situ Cretaceous strata, and overlying pre-canyon fill.  A second unconformity occurs 

between pre-canyon fill and alluvial sand derived from erosion of the canyons.  The nature of 

this unconformity changes along the valley.   

 

 

 

 

Figure 3. Previous stratigraphic model from Ostrowski (2004) 

characterizing sedimentary changes across valley.  See text for 

discussion. 
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METHODS 

 

FIELD METHODS 

Coring locations were selected to sample the contact between alluvial sediments, colluvial 

deposits, and possible underlying older sedimentary units (Fig. 5, Table 1).  All selected sites 

were in Canyon 7 (Fig. 1), with three cores collected along the length of the canyon, and two 

collected at the headwall.  All cores were recovered using a vibracore, which included attaching 

a cement vibrator to aluminum pipe to liquefy sediments around the core barrel.  The aluminum 

pipes were sharpened with a file at one end.  This end penetrated the sediment by vibrating the 

barrel into the stream floor.  The unfilled volume in the core barrel was carefully measured as it 

was removed from the ground to get an accurate length of the sample and to be sure no sample 

was lost.  A come-along mounted to a ladder with a study metal support was used to retrieve the 

core, after which the ends were trimmed and capped for transport to Connecticut. Occasionally if 

there was a gap between the sediment and end of the aluminum pipe, plastic wrap was packed 

into the end to prevent and movement of the sediment during transport. 

Figure 4. Stratigraphic model from Bieler (2007) for long valley trends 

in sedimentary characteristics.  See text for discussion. 
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Core Depth Comments 

Unconfined Valley 

PC09-01 1.42 m Collected in center of the 

channel 

Confined Valley 

PC09-02 1.67 m Collected adjacent to 

recent colluvial deposition 

PC09-03 2.94 m Collected in center of the 

channel 

Headwall 

PC09-04 1.17 m Collected adjacent to core 

PC09-05 

PC09-05 1.62 m Collected adjacent to core 

PC09-04 

 

 

Table 1.  Depths and information for cores collected from Canyon 7. 

Figure 5. Collecting core PC09-04 at the headland of Canyon 7 in 2009.  This work 

was undertaken by a team of 11 researchers from Eastern Connecticut. 
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LABORATORY METHODS 

Cores were stored at 5° C in a cold room prior to analysis. All cores were split lengthwise into 

working and photographic halves.  The working half was subsampled using a three centimeter 

diameter syringe to extract volumetric samples of sediment.  Moisture content was determined 

by mass lost on drying for a minimum of twenty-four hours at ~ 105° C. Wet and dry bulk 

densities were calculated for all volumetric samples.  The cores were described noting grain size, 

changes in colors, bedding, texture, bioturbation, organic fragments, ironstones and kaolin clasts.  

Munsell color notation was used in describing the various colors in the cores.  Photographic core 

halves were imaged at ~ 20 centimeter intervals and merged and edge mapped in Adobe 

Photoshop to build photographic logs. 

 

 

RESULTS 

 

Visual Appearance of Cores 

All cores were split lengthwise and described to note the physical characteristics of sediments 

and their change down core.  The following describes the contents of the core samples based on 

visual appearance and Munsell color notation, and physical characteristics (moisture content and 

bulk density) as summarized in Figure 6 and Table 2. 

 

PCO9-01 (144.0 cm) consists of two units.  The bottom unit IIb (>25 cm thick) is predominantly 

a light olive brown (2.5 YR 5/4) clay-rich sediment that lacks well developed bedding.  Two 

poorly defined beds of fine sand 0.5 to 1.3 cm thick are prevalent within this unit. The texture at 

the very bottom was identical but with a yellowish brown color (10 YR 5/6).  Organic matter is 

present as root fragments dispersed throughout at various orientations.  A sharp upper contact 

separates this unit from overlying coarse sand.  The contact between the units is inclined and is 

overlain by a high concentration of roots and ironstones (~4 cm wide) as well as a large (1.5x4 

cm) wood fragment.  Overlying Unit IIIb is predominantly medium- to coarse-grained sand, 

strong brown (7.5 YR 5/6) with some reddish yellow (7.5 YR 6/6) color.  Bedding in the coarse 

sand is poorly defined.  Some iron stained clasts and ironstones (~0.75-1.5 cm wide) occur 

through small concentrations at depths of 60 cm, 70 cm, and 83 cm. 

 

PC09-02 (171.0 cm) consists of two units.  Bottommost unit Ia (upper), >80 cm thick, consists of 

clay-rich bedded sediment with distinct lighter colors than other clay-rich strata (e.g. core PC09-

03).  Colors range from black to gray (5 Y 2/1, 5 Y 3/1, 5 Y 3/2) with silver (5 Y 5/1) fine sands.  

Carbon-rich material define beds ~ 0.5 cm thick.  In addition, gray clay beds (0.4-1.5 cm) and 

less well-defined fine sandy beds (0.6 to 1.1 cm).  Some mixing of the sands is evident, likely 

reflecting bioturbation.  The contact with overlying unit IIIb (91-94.5 cm in depth) is very sharp, 

inclined and defined by a change from silty clay to medium- to coarse-grained sands of pale and 

strong brown (10 YR 7/4 and 7.5 YR 5/6).  The sand is massive and contains very few ironstones 

and organic fragments. 

 

PC09-03 (295.0 cm) also consists of two units.  The lowermost Unit Ia (lower) is >30 cm thick. 

The lower 20 cm of the core contain thick beds of alternating black (5 Y 2.5/1), carbon-rich clay 
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Figure 6.  Photographic logs of cores collected in 2009 along with a revised legend and 

aerial view of the canyons.  See text for discussion. 
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Table 2.  Physical characteristics from cores collected for this study and studies by Bieler 

(2004) and Ostrowski (2007).  The table includes moisture content and bulk 

density data.  See text for discussion. 
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and gray (5 Y 3/1) sand beds ranging from 1.8 to 3.9 cm in thickness.  These beds appear to be 

inclined ~ 15° across the core.  At the very bottom of the core, there is evidence a vertical 

burrow ~ 1 cm wide filled with silty sand cutting across the carbon-rich clays.  The upper 5-10 

cm of this unit contains well defined (0.1 to 0.3 cm) horizontal laminae consisting of black, 

carbon rich clay and olive gray clay (5 Y 4/2).  At the bottom of this upper section is gray clay to 

fine sand ~0.7 cm thick that is mica rich and gives this sand silver appearance.  The contact is 

very sharp separating Unit Ia from overlying sand (Unit IIIb) is very sharp.  The contact is 

steeply inclined and cross cuts underlying laminae in Unit Ia.  The upper unit of this core (IIIb) is 

composed of mixed sand and other debris with a dominant color of orange (7.5 YR 5/8).  Just 

above the contact, there is a collection of kaolin clasts (1-4 cm) in colors that include yellow (10 

YR 5/6), red (5 YR 3/4), and weak red (7.5 YR 5/2).  A large kaolin ball (4 cm) and ironstone (3 

cm) can be found at 220 cm of depth.  There are fining upward sequences (24 cm, 12 cm, 12 cm 

thick) and an overlying 2.5 m consisting of massive to poorly bedded sands.  The lowermost 

fining upward sequence includes 0.4 to 1.5 cm of clay, and 0.3-1.2 cm ironstone clasts within 10 

cm of the contact.  Organic roots and wood fragments are abundant in the uppermost 12 cm 

fining upward sequence. 

 

PC09-04 (117.0 cm) consists of only one unit, Unit IIIb, modern alluvium.  This part of the unit 

seems to contain slightly angular bedded (trough cross-bedding) with colors of orange (7.5 YR 

5/8) and strong brown (7.5 YR 5/6).  A few small kaolin clasts are found throughout the core, 

with a small accumulation of organics in the top 10 cm of the core. 

 

PC09-05 (156.0 cm) contains two units.  The bottom 8 cm of the core, Unit Ib, contains medium 

sand that is purple (7.5 R 4/1) and pinkish white (2.5 YR 8/2) because of groundwater staining.  

Above Unit IIIb are alternating bands of yellowish red (5 YR 5/6) and reddish yellow (5 YR 6/8) 

medium sand ranging in thickness from 8-23 cm. At 135-150 cm in depth a large brown (7.5 YR 

4/3) kaolin clast and a 5.5 cm ironstone are present.  In the darker sand (118-125 cm) compaction 

of kaolin clasts is evident.   

 

 

Physical Properties 

Sediment cores discussed in this report were collected from both open and closed valley 

locations, and at the headwall of Canyon 7.  Grain size, along with moisture content and dry bulk 

density (Table 2), is discussed in this section. 

 

Unconfined Valley 

Core PC09-01 was collected in an unconfined valley and contains units IIb and IIIb.  Unit IIb 

contains mainly very fine-grained (vfU) sand and clay with few coarse sand grains (cU).  Above 

this unit, unit IIIb contains a variety of sized grains including very coarse-grained (vcU) to fine-

grained (fU) sediment.  Overall this unit it coarser (cU) than unit IIb underneath it.  Unit IIIb 

fines upwards the slightest amount. 

 

The moisture content and dry bulk density data for PC09-01 differ between units IIb and IIIb 

(Fig 6).  Unit IIb contains a moisture content range from 25.48% to 30.26%, substantially higher 

than overlying unit IIIb which ranges from 13.58% to 18.60%.  In this upper unit, the moisture 

content rises further up the core.  Dry bulk density for bottom unit IIb averages at 1.27 g/ml 
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except for the very bottom of the core which is at 1.45 g/cm
3
.  The bulk density for the overlying 

unit IIIb is higher with an average of ~ 1.5 g/cm
3
.  These differences reflect the characteristics of 

the fine0grained, clay-rich Unit IIb below, and the coarse-grained Unit IIIb above. 

 

Confined Valley 

PC09-02 and PC09-03 were collected in a confined valley along Canyon 7.  Both of these cores 

contain Unit Ia (upper in PC09-02 and lower PC09-03) overlain by Unit IIIb and contain similar 

grain sizes within each of the two units.  Unit Ia (upper) contains mostly fine-grained silt and 

clay with a small range between fine- (fU) and very fine-grained (vfU) material.  This is slightly 

coarser than Unit Ia (lower), which averages very fine-grained (vfU) sediment.  Both cores 

contain the same overlying unit IIIb which is at a medium-grained (mU) sand. 

 

Both cores have similar moisture contents and dry bulk densities.  In PC09-02, the moisture 

content for Unit Ia (upper) is ~ 24.28% significantly higher than the overlying unit IIIb at ~ 

18.00%.  In PC09-03, Unit Ia (lower) has an average moisture content of ~ 27.34% and Unit IIIb 

is ~ 16.07%.  Unit Ia (lower) has a slightly higher moisture content but is overlain by a dryer 

overlying unit than Unit Ia (upper).  Dry Bulk density between the cores is also similar.  Unit Ia 

(upper) in PC09-02 has a bulk density of ~ 1.47 g/cm
3
while Unit Ia (lower) from PC09-03 is at ~ 

1.27 g/cm
3
.  Upper unit IIIb in both cores coincides with these values with PC09-02 having a 

bulk density of ~ 1.73 g/cm
3 
and PC09-03 at ~ 1.56 g/cm

3
 (Table 2).  Once again, these values 

reflect the nature of the sediment.  Fine-grained, clay-rich unit Ia (upper).  Unit Ia (lower) 

contains a higher moisture content and higher bulk density than unit IIIb. 

 

Headwall 

Cores PC09-04 and PC09-05 were collected at the headwall of Canyon 7.  PC09-04 contains 

only Unit IIIb and PC09-05 contains Unit Ib overlain by Unit IIIb.  Grain size for Unit Ib does 

not seem to be significantly different from Unit IIIb in either cores.  PC09-04 is mainly uniform 

with a slight upward fining going from an average coarse-grained (cL) to a medium-grained 

(mU) sand.  However, PC09-05 (unit IIIb) have numerous fining up sequences ranging from an 

average of coarse- (cL) to medium-grained (mU) sand. 

 

PC09-04 has fairly uniform moisture content throughout the whole core with an average of ~ 

9.33%.  This is similar to the moisture content found in Unit IIIb along unconfined and confined 

parts of Canyon 7.  PC09-05 has an average moisture content of ~ 9.39% which is significantly 

lower than all other cores containing Unit IIIb.  The headwall was much dryer than the valleys, 

but it is unclear why 2 cores collected next to each other would have such different moisture 

contents.  Dry bulk density for the 2 cores is very close, as to be expected.  PC09-04 (Unit IIIb) 

has an average bulk density of ~ 1.64 g/cm
3
.  PC09-05ôs two units are close to each others as 

well as to PC09-04.  Unit Ib contains a bulk density of ~ 1.71 g/ml and the overlying unit IIIb is 

at ~ 1.80 g/cm
3
. 

 

Comparisons with Previous Cores 

Moisture and bulk density data for all cores organized by sedimentary unit are summarized in 

Table 2.  Values for cores from Canyon 7 described in this report are presented to the right of the 

table.  Overall, 2009 cores reveal similar moisture but slightly higher bulk density values than for 

cores collected previously from Canyon 5.  In general, broad valley cores from Canyon 7 reveal 
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similar moisture content but slightly higher bulk density for recent alluvium (Unit IIIb) at broad 

valley settings than was from Canyon 5. 

 

Moisture for Unit IIIb at confined valley settings in Canyon 7 counted for is slightly higher 

(along with bulk density) than it was for confined valley cores in Canyon 5.  Cores collected at 

the Headwall position reveal very similar moisture and bulk densities for recent alluvium to 

those found in cores from Canyon 5.  Comparison of moisture content and bulk density for 

deeper units (IIb, Ia, Ib) are also broadly similar to them found in Canyon 5 although the range of 

values for these units is generally larger than the overlying alluvial sands. 

 

 

INTERPRETATION  

 

Sediments described in this study reflect differing depositional environments along the length of 

Canyon 7 that are similar to those in Canyon 5.  Visible and physical characteristics described 

above permit the following interpretation for the likely origin of the deposits.  All these units are 

modified from those proposed by Ostrowski (2004) and Bieler (2007), and presented in an 

organized legend (Figure 7) and photo log for 2009 cores (Figure 6). 

 

 
 Figure 7.  Vibracore legend modified from Bieler (2007). 

See text for discussion. 
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Unit  Ia (lower): Lower portions of the Cretaceous Perote Member of the Providence Formation 

consisting of dark gray/black clay-rich mudstone that is bioturbated and weakly laminated. This 

unit is interpreted to have been deposited in an offshore marine environment (Donovan and 

Reinhardt 1986), based on the occurrence of both hummocky cross-bedding and marine trace 

fossils. 

 

Unit Ia (upper): Upper portion of the Cretaceous Perote Member of the Providence Formation 

which contains more silt and is lighter in color than the lower Perote.  These materials are 

interpreted to reflect deposition in offshore marine environments (Donovan and Reinhardt 1986), 

more proximal to the beach than Unit Ia (lower). 

 

Unit  Ib : Cretaceous Providence Sandstone member of the Providence Formation consisting of 

medium- to coarse-grained trough cross-bedded sandstone with layers of kaolin rip-up clasts and 

brightly stained sands. This unit is interpreted as a tidal channel in a shoreface environment 

(Donovan and Reinhardt 1986) based on the trough cross-bedding, kaolinite clasts, marine trace 

fossils and bivalves, and regional correlation. 

 

Unit IIa:   Bieler and (2007) Ostrowski (2004) recognize a facies characterized by colluvial 

sediments, mostly massive with weak stratification. However, in this study Unit II is subdivided 

into units IIa and IIb. Unit IIa is pre-canyon colluvium with well-developed soil horizons 

including rich A and mottled C horizons, and is not present in the Canyon 7 cores. 
 

Unit IIb : Clay-rich, floodplain deposits which are only present at down-valley locations. 

Sediments were deposited prior to human-induced erosion and are composed of silt with 

preserved soil A-horizons.   

 

Unit  IIIa : Colluvium deposited following human-induced erosion that consists of limonite-rich, 

poorly stratified sand and mud. These deposits are derived from nearby eroding canyon walls.  

This is a finer-grained sediment than the alluvium (Unit IIIb) deposited along with this unit.  

 

Unit  IIIb : Modern alluvial sand present in all cores sharply overlies Cretaceous sediments or 

pre-canyon deposits. Kaolin rip up clasts occur within this unit indicating multiple episodes of 

fluvial erosion and deposition.  Planar laminations are present within this unit in the field. 

 

These units differ from Ostrowski (2004) and Bieler (2007) in that Unit III has been divided into 

two parts.  This reflects the observations that post canyon sediments include both alluvium and 

colluvium derived from the canyon walls during human-induced erosion. 

 

DISCUSSION 

 

Characteristics of PC09 cores illustrate the importance of location within the canyon to the 

present sedimentary records.  One core (PC09-01) was collected in an unconfined valley, PC09-

02 and PC09-03 were collected in a confined valley, and cores PC09-04 and PC09-05 were 

collected at the headwall of Canyon 7.  Several cores with post canyon alluvium (Unit III) 

contain clasts of kaolin (white), ironstone (red) and limonite (yellow) that indicate multiple 

episodes of erosion and deposition (Figs. 8d,e). These sands also contain organic fragments 

oriented parallel to bedding (Fig. 8d). 
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Core PC09-01 (Fig 8a), collected at the furthest position down-valley in the broadest valley, was 

the only core to sample fine grained silty sediment with organic terrestrial roots and darker 

sediment (Unit IIb), immediately below the contact with alluvial sands (Unit IIIb) above. This is 

interpreted as a buried soil A-horizon developed on a floodplain suggesting a period of stability 

prior to rapid human-induced erosion. The fine grained texture, valley floor position, and soil 

horizon support an alluvial floodplain interpretation.  

 

Cores PC09-02 and PC09-03 both contain an inclined erosive contact between the Cretaceous 

Perote Member (Unit Ia) and overlying alluvium (Unit IIIb).  These cores were taken from a 

more confined part of the canyon and lack Unit IIb.  They contain alluvium (IIIb) on top of 

Perote (Ia).  The core further downstream (PC09-02) contains Units Ia (upper) and IIIb above 

while the more headward core (PC09-03) contains Units Ia (lower) with IIIb above.  This finding 

was unexpected because the lower Perote would normally be found down gradient at 

stratigraphically lower positions rather than in more headward cores.  The up gradient PC09-03 

was collected at the center of the valley from an incised stream bed.  As such, PC09-03 

penetrated the lower Perote at this up valley location.  In contrast, the core containing the upper 

Perote (PC09-02) is closer to the channel edge.  At this higher elevation, despite being down 

valley, the core did not penetrate as deeply. 

 

 Cores collected up-valley at the head of Canyon 7 (PC09-04 and 05) contain reworked alluvial 

sands overlying in situ groundwater stained Providence Sands. As such, the contact between the 

Cretaceous sandstone and overlying modern alluvium is more subtle than in other cores (Fig. 

8g). There are also distinctive lighter and darker layers of sand and flattened clay balls within 

core PC09-05 (Fig. 8f). This indicates episodes of deposition, perhaps of sands eroded from 

different locations in the canyon headwalls, and soft (wet) rip-up clasts of clay that were easily 

flattened by the weight of overlying sands. 

 

 
 Figure 8.  Detailed photographs in selected locations of 2009 cores.  See text for 

discussion. 

a b c d e f g 



19 
 

 

REFINMENT TO STRATIGRAPHIC MODEL  

Although major elements of the stratigraphic model developed by Ostrowski (2004) and refined 

by Bieler (2007) remain unaltered, this study, together with ground penetrating radar 

investigations recently conducted may be used to further refine interpretations of sediment fill in 

the canyon. Most importantly, core locations, even within confined valleys are crucial (Figs. 9a-

d). For example, only down-valley core PC09-01 contains intact, pre-canyon floodplain (Unit  

 
 

 

 

 

Figure 9. Images depicting (a) colluvium adjacent to a stream bed, (b) coring of PC09-01 

(furthest down valley location), (c) coring PC09-03 within an incised stream channel, 

(d) ground penetrating radar in canyon 7 headlands at the location of cores PC09-04 

and PC09-05.  

 


