
Previous Research: Across the northcentral Appalachians,USA,high silt
contentsoilsarefound assilty mantlesor deep,highsilt contentpedons. The
origin of such soils can be attributed to additions of wind-blown dust
deposits(WBD)or local parent materials(i.e. shalesor siltstone lithology).
Previousresearchon silt soilsoriginatingspecificallyfrom WBDattributed to
late marine isotope stage (MIS) 2 loess has often been isolated to
drainagewaysreceivingoutwashfrom deglaciation.

Study Area Geomorphic Context: The
study area (Figures 3A-C) spans 4
physiographicprovinces in Pennsylvania,
USA. Landscapes have undergone
glaciationandperiglacialmasswastingand
slope evolution (Ballantyne and Harris,
1994). Severalarealithologiescanresult in
high sand content soils (Figure 3B) and
include sandstones, quartzite,
conglomerates, sands. Secondary
lithologies include shale, siltstone,
limestone or dolostone, gneiss, schist,
phyllite (Pennsylvania Bureau of
TopographicandGeologicSurvey,2001).

Step1: A KruskalWallacetestό5ǳƴƴΩǎtest)
wasusedto test for significantdifferences
in Step1 signatures. SSURGOwasusedto
apply results from Step 1 to identify (a)
silty mantles(0ς25 cm silt content > 55%)
over a 100 - 150 cm depth with <55%silt;
and(b) deepsilt soils(0 - 150cm depth silt
content>55%).

Figure1. A. Loessderived silty mantle sitting on MIS2 SusquehannaRiver terrace. B. Deep,residualsilt soil (Lindenseries)
derivedfrom siltstoneandshale(tapescalein picture, feet). C. Deep,localalluviumfrom postEuropeanuploaderosionsilt soil.
NoteburiedAhorizon.

Hypothesis and Approach: We hypothesizethat thin (< 25-50 cm) silty
mantlesand somedeep silt soils,occurringfarther from outwashsystems,
are alsoindicativeof post MIS2 WBD. To test this hypothesis,we took two
primarysteps:

A B C

Conclusions: Aspect dependent
depositionof silty mantlesis tied to
glaciofluvial material sources of
WBDdeposits.

Proximity to topography,which can
act asa trap for WBD,appearsto be
a keyvariableexplainingsilty mantle
and deep, high-silt content soil
occurrence. Silty mantle deposits
correspond strongly to regional
studiesof loess.

Figure 2. Analysisapproachfor the
PSUSCD WBD signature
development and its application
with the SSURGOdatabaseto model
the WBDextent.

Figure3. Study Area GeomorphicContext A. Studyarea
PhysiographicProvincesand sectionswithin, MIS2 glacial
boundary,glaciofluvialfeatures,Strahlermajor streams5-
8, and USAstates. B. Lithologicinfluenceon sandcontent
dominancein soils. C. Elevationacrossthe studyarea.

TheUSASoilSurveyGeographic(SSURGO)database(SoilSurveyStaff,2019)
wasusedfor all analyses. 22 loesspedonsfrom the study areaextent were
usedto derive%WBDsignaturesat depth for 949 non-loesspedons(Figure
2).

Figure 4, Step 1 Results: Example P1
KruskalWallacepairwise comparisons. In
right side charts, 8 refers to the LD
(lithologic discontinuity),9 the C horizon,
and10 the LoessAhorizons.

Step 2: Per Step1 results,we used
SSURGOto the extent of >55%Total
silt contentat two depths(0ς25 cm
and25 to 50 cm)anddid not restrict
the extent by subsurface particle
sizeor lithology (Figure8). We also
mapped glaciofluvial materials
(outwash, glacial lakes, etc.) that
couldbea WBDsource.

Step 1, Results and Discussion: Kruskal Wallace
tests of the %TotalSilt and particle sizeparameters
(P1 & P2) indicatestatisticallysignificantdifferences
betweenseveralhorizongroupsandidentify a WBD
influencewith depth (e.g. Figure4).

Similaritiesin the %Total Silt and parameters(P1 &
P2) for the first three horizongroups,in comparison
to the loess A horizon group, suggeststhe mean
depthof WBDinfluenceextendsto ~50cm.
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Figure8, Step2 Results: Silty mantle (0 ς25 cm and 25 to 50
cm)distribution acrossstudyareairrespectiveof lithology type.
Numberson uppermappertainto smallermapsbelow.

Step2: UsingStep1 results,we generatedfrom SSURGOa mappedextent
for >55% Total silt content at 0 ς25 cm (but not over a silt producing
lithology (Figure3)) and examinedtrends with topography(Figure6) and
aspect(Figure7).

Figure 5, Step 2 Results: The modeled
extent of a silty mantle and deep silt
profile.

Step2: UsingStep1 results,we appliedresultsfrom
our PSUSCDdatabaseanalysisto identify (a) silty
mantles(0 ς25 cm silt content > 55%) over a 100 -
150 cm depth with <55%silt; and (b) deepsilt soils
(0 - 150cmdepthsilt content>55%)(Figure5).


