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ABSRACT
This study examines\@bracore samples collected within valley fla@dimentsof a ~550 m
longitudinal transect along a humarduced 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 consolidéed sedimentary bedrotkat was exposed bynaway 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. Sifgeaphic 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 recoxf canyon development. Sediments indicate systematic
downvalley trends related to three sedimentary units. Lowermost Unit | consistsitf
Cretaceous sediments that are unconformably overlain by modern floodigtenisitg Unit 11, at
openvalley locations), and mediwto coarsegrained canyoterived alluviim (Unit 1, at all
locations). Unit I, present in cores PCOB and PCOM3, consists oCretaceous clayich
marine mugtonewhich isbioturbated and weakly laminated. At-ualley locations, Unit |
consists of crosbedded medium sandstone of the Ritence Formation. Unit I, present in
cores PCO91 and PC0O®4, consists of a claych, floodplain deposits which are only present
at downvalley locations. All coring sites are capped by alluvial deposits (Unitcbhhsisting of
medium to coarg-grained sand with abundak#olin rip-up clasts, suggesting multiple episodes
of erosion and depositiorSimilar sediments occur in cores fromadjacent canyormwhich also
containrecentcolluvium due tocontinuedchannel erosion.
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INTRODUCTION
The canyons exposed Rrovidence Canyon State P4RCSP), dcated in southwest Georgia,
are an example dfuman induced erosion that followed land clearing and agricultural
devel opment i fJoyceh@85, Magilligap antl Bt@np 4997, Froede and Williams
2004) Since then the canyons have grdwrheadward erosion as a result of both fluvial and
slopefailure processed his studyreports on thanalysis of fivevibracorescollected along
Canyon? in PCSRHFigure 1) in order to examine the history of erosion asgbciated
sedimentary recordsThese cores are compdr® similar corefrom two previousstudies in an
adjacent canyorb| to better understand thegionalsedimentological and geomorphological
records of canyon developmerrevious studies have identified the main stratigraphts timat
recordthe history of canyon formation withisalley fill of Canyon 5.0Ongoingground
penetrating radar studies suggibstt down valley sediments may be more extensive in the
subsurface than previously thought, and the stratigraphic model ne®égsmodified. This
project examines the erosion and fill history of a new camy®CSPin order to test the
stratigraphic models and make any necessary changes.

Figure 1. View of Canyon 7looking down valley towards southwestRriovidence
Canyon State Park



As such, he purpose of this study aréo:
1) Describe the physical characteristics of the coodlsated along the canyon floor,

2) Interpret the sedimentary units preserved in the cores to better understhistottyeof
canyon development,

3) Compare and contrastres from this study with thosmllected 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 thérfelbf the suthern Appalechians in Georgia
and contans 9tributary canyons eroding intGretaceus Tertiary shallow marineeposits. The
oldest stratgreserve in the canyon walls are frime Cretaceous Perote Member of the
Providence Formation (Eargle 1955), which considilofich, laminatednudstone containing
marine burrowsThis unitis interpreted as an offshore marine environmdite Perote Member
is unconfornally overlain by he Providence &dstone Member of the Providence Formation,
which consist of white to tarough crosdedded medium to coarsegrained sarstone
soméaimesheavily staineded and purpl®y groundwagr. This member contains diverse marine
fauna and buows and ignterpreted as tidal channel in ahorefaceenvironmeniDonovan,
1993) The Providence Formation in unconformable overlain by the lower Tertiary Clayton
Formation (Donovan, 1993Jhe Clayton Formatiors located at the top of the canypasd
interpreted as highly weathered coastal plain strata (Donovan and Reinhardt, 1986) and
colluvium. It contaig ironstones and plihite that have resulted fromtense weatheringy
oxidation and reduction of iron in the soil.

This study focuses oranyons 5 and 7, which ar50 m long erosional gulliaa which
sediment eoded from canyon headwalls hasen transported and accumulated on the valley
floor. Theeroded sediment osists of alluviativer deposits that are generally coaggained
sard containng both kaolin clasts and irstonesderived fromthe Providence &dstone.
Colluvium also occurs othe valley floor andglongthe base of the slopesstalus cones and
sedimentaprons. These typically consist of sediments derived fromRlm/idence andClayton
Formationsand contairironstones and plinthite.

Colluvium and alluvium patrtially fill the védy and sit on top ofretaceous sedimenthat
include the Perote arRrovidence 8ndsoneMembers of the Providence Formationhel
Clayton Formationoccurs at the top of the canyon wallSeneral characteristics of sediments
include:

1 Alluvium: Medium to coarsegrained sand that is deposited throughout the canyons.
This is usually reddish in color covering the canyon flotirsanbe planebedded, and
contain both kaolin clasts and istones ranging in sizeom 0.5 cm to 5cm



1 Colluvium: Tan to yellowish browtine-grained sedimerthat is derivedrom the
canyon wallsand is most abundant adjacenthe sides of the canyon# is found to
containthin buried soil horizons.

Two previous studies at PCSP collected a total of fourteencaitea aarss and along Canydn
(Fig. 2. Ostrowski (2004) analyzed seven cores collected along two\allsyg transects to
create a stragraphic model.

o
R ﬂ‘ﬁ*

§ ﬁt‘ahyon #5

Figure 2. Aerial view of Providence Canyon State Park with previous core locations shc
in white and new core locations shown in yellow.

He recognized seval stratigraphic units (Fig.)3hat can be related to different depositional
processes. These include 1) Unithe Cretaceous Providence Formation, 2) Unitribdern
colluvium and alluvium that predate the overlying modern valley fill anagwleposited before
the formationof thecanyons, and 3) Unit Himoderncolluvium andbraided stream alluvium.
Unit 1 is composed gioorly consolidatedilty, finely laminated, bioturbated mudstone and
trough crossedded sandstone thfe Providence Formatiornit 1l is most prevalent idown
valley locations and is interpreted as floodplain deposits occurring in the broad portions of the
valleys Unit Ill consists ofmedium to coarse grained, modeatiuvium thatfills erosional
valleys within PCSPThese stratigraphic units reflect dratic change braght on by accelerated
erosion othe canyons which buried peisting valley floor deposits with canyon derived
sediments. Bieler (2007) collected seven additional core samples fromn €ia@syon Shat
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extend along the valley floorasting in the tightly confined valley head, and moving

downstream to a broader, open valley location. He noted that confinedsedieyentare
characterized by a yellow, claich, limonite bearing colluviurand the more open valleys are
characterizedby poorly stratified colluvium often containing well developed korizons and

modern alluvium This coutl be due to more modern, coaggained sediment being carried to

the open valley locations, while the cadium collectsin the confinedsalley locations Bi el er 0 s
(2007 stratigraphic model (Fig.)4ecognized two unconformities. The first occurs between the
basalin situ Cretaceous stratand overlying precanyon fill. A second unconformity occurs

between pe-canyon fill and alluvial sanderivedfrom erosion othe canyons. The nature of

this unconformity changes along the valley.

Buried soil -horizons

04-05
04-02 04-03 04-04

Unit Il

Figure 3. Previous stratigraphic modigbm Ostrowski(2004)
characterizing sedimentachangescross valley See text for
discussion.
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Figure 4. Stratigraphic moddiom Bieler (2007)Yor long valley trends
in sedimentary characteristicSee text for discussion.

METHODS

FIELD METHODS

Coring locations were selected to sample the contact between alluvial sediments, colluvial
deposits, and possible underlyiolgler sedimentary units (Fig. 5, Table JAll selected sites

were in CanyorY (Fig. 1), with three cores collected along the teraf 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 liguefy sediments around the core @dreshluminum

pipes were sharpened with a file at @mel. This end penetrated the sediment by vibrating the
barrel into the stream floor. The unfilled volume in the core barrecesafully measured as it

was removedrom the ground to get an accurate length of the sample and to be sure no sample
was lo$. A comealongmounted to dadder witha study metal suppovtas used to retrieve the
core, after which the ends were trimmed and capped for transport to Conné€uteagionally if
there was a gap between the sediment and end of the aluminum pspie wsp was packed

into the end to prevent and movement of the sediment during transport.
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Figure 5. Collecting core PC094 at the headland of Canyorn72009. This work
was undertaken by a team of 11 researchers from Eastern Connecticu

Table 1. Depths and informatiofor cores collected from Canyon 7.

Core Depth Comments
Unconfined Valley
PC0901 1.42m Collected in center of the
channel
Confined Valley
PC0902 1.67m Collected adjacent to
recent colluviadeposition
PC0903 2.94m Collected in center of the
channel
Headwall
PC0904 1.17m Collected adjacent to cor¢
PC0905
PC0905 1.62m Collected adjacent to cor¢
PC0904
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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. Meisturtent was determined

by mass lost on drying for a minimum of twetfbur hours at- 105° C. Wetand dry bulk

densities werealculated for all volumetric samples. The cores were described igoéimgsize,
changes in colors, bedding, texture, bibasion, organic fragments, iretones and kaolin clasts.
Munsel color notation was used in describing the various colors in the cores. Photographic core
halves were imaged at20 centimetemtervalsand merged and edge mappe@ddobe

Photoshop tduild photographic logs

RESULTS

Visual Appearance of Cores

All cores were split lengthwisend described to notbe physical charactéstics of sediments

and theirchangedown core.The followingdescribes the contents of the core samples based on
visual appearance and Munsell color notatemd physical characteristics (moisture content and
bulk density) as summarized in Fig@and Table2.

PCO901 (144.0 cm) casists of two units. The bottoumit I1lb (>25 cm thick) is predominantly
a light olive brown (2.5 YR 5/43lay-rich sedimenthat lacks weldeveloped beddingTwo
poorly defined beds of fine sand 0.5 to 1.3 cm thickpaesalentwithin this unit. The texture at
the very bottom was identical but Wit yellowish brown color (10 YR 56 Organic matters
presentasroot fragments dispersed throughout at various orientations. A sharp upper contact
separates thignit from overlying coarse sandrhe contacbetween the units inclined ands
overkin bya high concentration of roots and ironstone4 ¢m wide)as well as a large (1.5x4
cm) wood fragment Overlying Unit I11b is predominantly meium- to coarsegrained sand
strong brown (7.5 YR 5/6) with some reddish yellow (YF 6/6) color. Beddingin the coarse
sandis poorly defined. Somgon staired clasts and irostones £0.75-1.5cm wide) occur
through smaltoncentrationsit depths of 6@m, 70cm, and 83 m.

PC0902(171.0 cm) consists of two units. Bottommost unit la (upp&) cm thick, consists of
clay-rich bedded sedimemtith distinct lightercolors than other clasich stratae.g. core PC09
03). Colors range from black to grélyY 2/1,5Y 3/1, 5 Y 3/2) with silve{s Y 5/1)fine sands
Carbonrich materialdefine beds- 0.5 cm thick. In addition, gray clay beds (1.4 cm) and
less welldefinedfine sandy bed@.6 to 1.1 cm) Some mixingof the sands is eviderikely
reflectingbioturbation. The contagtith overlyingunit Illb (91-94.5 cm in deph) is very sharp,
inclinedand defind by a change from silty clay to mediurno coarsegrained sands of pale and
strong brown (10 YR/4 and 7.5 YR 5/6). The sandnsssive and contaivery few ironstones
and organic fragments.

PC0903(295.0 cm) also consists of twamits. The lowermostJnit la (lower) is>30 cm thick.
The lower 20 cm of the core contain thick beds of alternating i§f&a¥k2.5/1) carbonrich clay
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Legend
Unit llib - Post-Canyons Alluvium
(with event deposition lags)

Unit llla - Post-Canyons Colluvium
(Derived from slope collapse debris).

Unit llb — Pre-Canyons Valley-Bottom Alluvium
(flood plain deposits with buried soil profiles)

Unitlla— Pre-Canyons Valley-Bottom Colluvium
(pedogenically altered with buried soil profiles)

Unit Ib — Ancient insitu Providence Sands, Provid Fm.
(chemical staining, near-shore)

(bioturbated, sandy, shallow-water)

Unit la (lower) — Ancient insitu Perote member, Provid Fm.
(deeper water, silt & clay)

Figure 6. Photographic logef cores collectedh 2009 along with a reviseddend and
aeral view of the canyons
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(2004) and OstrowsKR007) The table includeshoisture content and bulk

Table 2. Physical characteristics from cores collected for this study and studies by E
densitydata See text for discussion.
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and gray5 Y 3/1)sand bedsangingfrom 1.8 to 3.9 cm in thicknes These beds appear to be
inclined~ 15° acrosshe core At thevery bottom of the core, theigevidence a vertical
burrow~ 1 cm wide filled with silty sand cuttingcross thearbonrich clays The upper 510

cm of this unit containwell defined (0.1 to 0.3 cm) horizontal laminae consisting of black,
carbon rich clay and olive gray cléy Y 4/2) At the bottom of this upper section is gray clay to
fine sand~0.7 cm thck that is mica rich and gives this sasiter appearance. The contact is
very sharp separating Unit la from ovenly sand(Unit 111b) is very sharp. The contact is
steeply inclinedand cross cuts underlying laminae in Unit la. The upper unit of thigtkmeis
composed of mixed sarahd other debris with a dominant color of ora(g® YR 5/8) Just
abovethe contact, there is a collection of kaolin clgdtd cm) in colors that includgellow (10
YR 5/6), red (5 YR 3/4), and weak red (7.5 YR 5/2). A large kaolin balir{¢and ironstone (3
cm) can be found at 220 cm of depifhere are fining upward sequences ¢24 12cm, 12cm
thick) and an overlying 2.5 m consistingro&ssive t@oorly bedded sands. The lowermost
fining upward sequence includes 0.41t6 cmof clay, and 0.3L.2 cm ironstone clasts within 10
cm of the contactOrganic roots and wood fragments are abundant in the uppermost 12 cm
fining upward sequence.

PC0904 (117.0 cm) consistof only one unit, Unit lllbmodern alluvium. Tis part of the unit
seems to contaislightly angular beddeftrough crossedding)with colors of orange (7.5 YR
5/8) and strong brown (7.5 YR 5/6). A few small kaolin clasts are found throutji@core,
with a small accumulation of organics in the idpcm of the core.

PC0905 (156.0 cm) containsvo units. The bottom 8 cm of theore Unit Ib, contairs medium
sand that ipurple (7.5 R 4/1) and pinkish white (2.5 YR 8f@&cause of groundwater staining
AboveUnit llib are alternating bands of yellowish red (5 YR 5/6) esuttish yellow (5 YR 6/8)
mediumsand ranging in thicknedsom 823 cm.At 135150 cm in depth a large brown (7.5 YR
4/3) kaolin clast an& 5.5 cm irorstone are presentn the darker sand (1485 cm)compaction
of kaolin clasts i®vident.

Physical Properties

Sediment cores discussed in tteport werecollectedfrom both operand closed valley

locations andat the headwall of Canyon Grain size along with moisture content and dry bulk
density Table 2, is discussed in this section.

Unconfined Valley

Core PC0901was collected in an unconfined valley and contains units Ilb and Ilib. IOnit
containsmainly very finegrained (vfU) sand and clay with few coarse sand grains (cU). Above
this unit, unit Illb contains a variety of sized grains including very cegra@ed (vcl) to fine
grained (fU) sedimentOveral this unit it coarser (cU) thamnit 1lb underneath it. Unit Ilib
finesupwards the slightest amount.

The moisture conterand dry bulk densitgatafor PC0901 differ between aits Ilb and Illb

(Fig 6). Unit IIb contains a moisture content range from 25.48% to 30.86%&tantiallyhigher
than overlying unit Illb which ranges from 13.58% to 18.60%. In this upper unit, the moisture
content risesurther up the core. Dryuik density for bottom unitib averages at 1.27 g/ml
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except for the very bottom of the core whistat 1.45 gén®. The bulk density for the overlying
unit IlIb is higher with an average ef1.5g/cn?. These differences reflect the characteristics of
the fineOgrained, clayich Unit Ilb below, and the coarsgrained Unit 1llb above.

Confined Valley

PC0902 and PC0D3 were collecteth a confined valley along Canyon 7. Both of thesees
contain Unit la (upper in PCBY2 and lower PC093) overlain by Unit lllbandcontain similar
grain sizesvithin each othe two units. Unit Iguppe) contains mostly fingrained silt and
claywith a small range between fingU) and very finegrained (vfU) material This is slightly
coarser thatnit la (lower), which averagesery fine-grained (vfU) sediment. Both cores
contain the sae overlying unit 1llb which it a mediurgrained (mU) sand.

Both coreshavesimilar moisture contestand dry bulk densitiedn PC0902, the moisture
content for Unit Iguppe) is ~ 24.28% significantly higher than the overlying unit Ilib-at
18.00%. In PC0903, Unit la(lower) has an average moisture content @7.34% and Unit IlIb
is~16.0®6. Unit la(lower) hasa slightly higler moisture content but is overlain by a dryer
overlying unit than Unit Iguppe). Dry Bulk density between the cores is also similar. Unit la
(upped in PCO902 has a bulk density ef1.47g/cntwhile Unit la(lower) from PC0903 is at~
1.27g/cnt. Upperunit I11b in both cores coincidesith thesevalues with PCO®2 having a

bulk density of- 1.73g/cnt and PCO93 at~ 1.56g/cn? (Table 3. Once again,tese values
reflect the nature of the sediment. Fgrained, clayrich unit 1a (upper). Unit la (lower)
contains a higher moisture contemd higher bulk density than unit Il1b.

Headwall

Cores PC0O94 and PCO®5 were collected at the headwall of CanyorPL0904 contains
only Unit Illb and PCO5 contains Unit Ib overlain by Unit lllbGrain size for Unit Ib does
not seem to be significantly different from Unit Illb in either corB€£0904 is mainly uniform
with a slightupwardfining going from an average coargeained (cL) to a mediurgrained

(mU) sand. However, PCOD5 (unit 111b) havenumeroudining up sequences ranging from an
average of coarsécL) to mediurmgrained (mU) sand.

PC0904 has fairly uniform moisture content throughout the whole core with an average of

9.33%. This issimilar tothe moisture content found it Ilib along unconfined and confined

parts of Canyon 7. PC@3b has an average moisture content 8f39% which issignificantly

lower than all other coresontaining Unit Illb. The headwall was much dryer than the valleys,

but it is unclear why 2 aes collected next to eadther would have such different moisture

contents. Dry bulk density for the 2 cores is verye&las to be expected. PC08 (Unit Il1b)

has an average bulk density-0f.64g/cnt. PCO90 56s t wo uni t actheraase cl ose
well asto PC0904. Unit Ibcontains a bulk density ef1.71 g/ml and the overlying unit Illb is
at~1.80g/cnt.

Comparisons with Previous Cores

Moisture andbulk density data for all cores organized by sedimentary unit are summarized in
Table 2. Values for cores from Canyonl&scribedn 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. Inegrah broa valley cores from &nyon 7 reveal
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similar moisture content but slightly higher bulk density for recent alluvium (Unit Ilib) at broad
valley settings than was from Canyon 5.

Moisture for Unit llIb at confined valley settings in Canyon 7 counted fskigstly 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 densitregcent alluvium to

those found in cores from Canyon 5. Comparisomaisture content and bulk density for

deeper units (Ilb, la, 1b) 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

Sedimers describedn this study reflect differingepositionaknvironments along tHength of
Canyon 7 that are similar to those in CangonVisible and physical characteristics described
above permithe following interpretation fothe likely origin of the depositsAll these units are
modified from thosg@roposed by Ostrowski (®4) andBieler (2007),and presented in an
organized legend (Figui® and photo log for 2009 cores (Figue

Legend

Unit lllb — Post-Canyons Alluvium
(with event deposition lags)

Unit llla — Post-Canyons Colluvium
(Derived from slope collapse debris).

.| Unitllb— Pre-Canyons Valley-Bottom Alluvium
7 (flood plain deposits with buried soil profiles)

Unit lla— Pre-Canyons Valley-Bottom Colluvium
(pedogenically altered with buried soil profiles)

Unit Ib — Ancient insitu Providence Sands, Provid Fm.
(chemical staining, near-shore)

Unit la (upper) — Ancient insitu Perote member, Provid Fm.
(bioturbated, sandy, shallow-water)

Unit la (lower) — Ancient insitu Perote member, Provid Fm.
(deeper water, silt & clay)

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

See text fodiscussion.
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Unit la (lower): Lower portions of th&€retaceous Perote Member of the Providence Formation
consisting of dark gray/black claych mudstone that is bioturbated and weakly laminated. This
unit is interpreted to have been deposited in an ofésh@rineenvironment (Donovaand
Reinhardt 1986)asedonthe occurrence oboth hummocky crosbedding and marine trace
fossils.

Unit la (upper): Upper portion of the Cretaceous Perote Member of the Providence Formation
which contains moreilsand islighter in color tharthe lower Perte. These materials are
interpretedo reflect depsition in offshore marinenvironments (DonovaandReinhardt1986)
more proximal to the beach than Unit la (lower)

Unit Ib: Cretaceous Providence Sandstone member of the Providence Formation consisting of
medium to coarsegrainedtroughcrossbedded sandstone with layers of kaoliruppclasts and
brightly staned sands. This unit isterpreted as idal channel in ahoredceenvironment

(Donovan and Reinhard©86) based on theough crossedding, kaolinite clastsnarine trace
fossils and bivales, and regional correlation.

Unit lla: Bieler and(2007)Ostrowski(2004) recognizea facies characterized byplluvial
sediments, mostly massive with weak stratificatidawever, in this study Unit Il is subdivided
into unitslla and IIb.Unit Ila is precanyon colluviunwith well-developed soil horizons
including rich A and mottled C horizonand is not preséim the Canyon 7 cores.

Unit llb : Clay-rich, floodplain deposits which are only present at doaifey locations.
Sediments were deposited prior to hunnasiuced eosion and are composed of silith
preserved soil Aorizons.

Unit llla : Colluvium deposited followindhumaninduced erosiothat consists of limoniteich,
poorly stratified sand and mu@ihese deposits are derived from ngaglbodingcanyon walls.
This is a finergrained sediment than the alluviyinit 111b) deposited along with thisnit.

Unit 1llb : Modern alluvial sangresent in all cores sharply ovesdi€retaceous sediments or
pre-canyon depositKaolin rip up clasts ecur within this it indicatingmultiple episodes of
fluvial erosion andleposition Fanar laninations arg@resent within this unit in the field.

Theseunits differ fromOstrowski (2004) an@ieler (2007) in that Unit Il has been divided into
two parts. This reflects the observations fi@dt canyon sedimenitscludeboth alluvium and
colluvium derived from the canyon walls during huriaduced erosion.

DISCUSSION

Characteristics of PC09 cori#lsstratethe importance of location within the canyorthe
present sedimentary records. One core (P@)9vas collecté in an unconfined valley, PCO9
02 and PC0O®D3 were collected in a confined valley, and cores P@Dand PCOD5 were
collected athe headwall of @nyon 7. Several corewith post canyon alvium (Unit 111)
containclasts of kaolin (white), ironstoneef@) and limonite (yellow) that indicataultiple
episodes of erosion ankgposition (Figs. & e). These sands also contain organic fragments
orientedparallel to bedding (Fig.d.
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Core PCOD1 (Fig &), collected at the furthest position dewalleyin the broadest valleyas
the only core to sample fine grained silty sediment with organic teatesots and darker
sedimentUnit IIb), immediately below the contact with alluvial sands (Unib)lkkbove. This is
interpreted asa buried soil Ahorizondeveloped on a floodplasuggesting a period of stability
prior to rapid humaiinduced erosionThe fine grained texture, valley floor ftasn, and soil
horizon supporan alluvialfloodplain interpretation

Cores PCOD2 and PCO®3 both containminclined erosive contact between the Cretaceous
PeroteMember (Unit l1a)and overlying alluviun{Unit 1llb). These cores were taken from a
more confined part of the canyon and lack Urbt IThey contain alluvium (ll1lb) on top of
Perote (la). The corerther downstream (PCE32) contains Units la (upper) and lllb above
while the more headward core (PGO8) contains Units la (lowewyith 111b above. This finding
was urexpectedecausehe lower Perote wouldormally be founddown gradient at
stratigraphicallyower positions rather than in more headward cofEse up gradienPC0303
was collected at the center of the valley from an incised stream bed. As sucH)3?C09
penetrated the lower Peraethis up valley locationln contrastthe core containing the upper
Perote (PC0®D2) is closer to the channel edght this higher elevation, despite being down
valley, the core did not penetrate as deeply.

Cores collected upalley at the had of Ganyon 7 (PC0O®D4 and 05kortainreworked alluvial
sands overlyingn situ groundvater stained Providence Sands.séish, the contact between the
Cretaceousandstonand overlying modern alluvium is morebsle than in other cores (Fig.
8g). There are also distinctive lighter andlda layers of sand anthftened clay balls within
corePC0905 (Fig. 8). This indicatespisodes ofleposition, perhaps of sands eroded from
different locations in the canyondmbwalls, and soft (wgtip-up clastof clay that weresasily
flattened by the weight of overlying sands.

PC09-05

PC09-01 PC09-02

_PC09-03

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

discussion.
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REFINMENT TO STRATIGRAPHIC MODEL
Although major elements adfie stratigraphianodel developed by Ostrowski (2004) asfined
by Bieler (2007)remainunaltered, hiis study together with ground penetrating radar
investigationgecently conductedhay be used tturther refineinterpretation®f sediment fill in
the canyonMost importantly, core locations, even wiititonfined valleys arerucial (Figs. &
d). For example, only dowmalley core PCOD1 contains intact, preanyon floodplain (Unit

Figure 9. Images depicting (ajolluvium adjacent to a stream hegh) coring of PCOD1
(furthest @wn valley location)(c) coring PC0903 within an incised stream channe

(d) ground penetrating radar in canyoh&adlandsit the location of cores PC@@t
and PCO905.
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