The presence of silty mantles in Northcentral Appalachian, USA soils and their relevance to pedology
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Previous Research: Across the northcentral Appalachians, USA, high silt Study Area Geomorphic Context: The
content soils are found as silty mantles or deep, high silt content pedons. The study area (Figures 3A-C) spans 4
origin of such soils can be attributed to additions of wind-blown dust physiographic provinces in Pennsylvania,
deposits (WBD) or local parent materials (i.e. shales or siltstone lithology). USA. Landscapes have undergone

Step 2: Using Step 1 results, we generated from SSURGO a mapped extent
for >55% Total silt content at 0 — 25 cm (but not over a silt producing
lithology (Figure 3)) and examined trends with topography (Figure 6) and
aspect (Figure 7).
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Hypothesis and Approach: We hypothesize that thin (< 25-50 cm) silty and (b) deep silt soils (0 - 150 cm depth silt
mantles and some deep silt soils, occurring farther from outwash systems, content > 55%). Step 2: Per Step 1 results, we used [[gegen| Jw%ij\w W L MW ’
are also indicative of post MIS 2 WBD. To test this hypothesis, we took two SSURGO to the extent of >55% Total oA W :

a C horizon or horizons below a lithologic
discontinuity;

* Loess parent material A horizons;

* Chorizons, excluding loess pedons;

* Horizons below a lithologic discontinuity
but excluding loess pedons.

|

Horizon Particle Size Analysis (all pedons)
* P1:=(silt% / [silt% + sand%]) * 100
*  P2:=([silt% + very fine sand %] / [silt% + sand%]) * 100

Model of silty mantle occurence

P2) for the first three horizon groups, in comparison Kruskal Wallace pairwise comparisons. In

. right side charts, 8 refers to the LD . .
to the loess A horizon group, suggests the mean (ithologic discontinuity), 9 the C horizon, Conclusions: Aspect dependent

depth of WBD influence extends to ~50 cm and 10 the Loess A horizons. deposition of silty mantles is tied to
glaciofluvial material sources of
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primary steps: Step 1, Results and Discussion: Kruskal Wallace | emsuweeem silt content at two depths (0 — 25 cm
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Step 1- Identifying WBD e e I " Figure 2. Analysis approach for the tests of the %Total Silt and particle size parameters | . —==_ and 25 to 50 cm) and did not restrict
Pate [ Landform dlassification/parametrisation | | PSUSCD WBD signature (P1 & P2) indicate statistically significant differences 5= | o—= the extent by subsurface particle
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Penn State Soil Characterization Database: :3 10m Slope 2(,1627,;7.9t E Wei;/ffg’ll:)en;eSBRG?dat;;aSZizIrCT?OIC?enl bEtween Several hO”ZOn grOupS and |dent|fy d WBD '-40 Yy, g Size Or I|th0|0gy (F'gure 8) We aISO
m spec random points ! . . . ' § — 0 . . . i
oess pedons rontoun pedons | | || || DEM | | Topograpy | | Hopped trough | | the WED extent influence with depth (e.g. Figure 4). ey —_ mapped  glaciofluvial ~ materials ||}~
| 1 5 = (outwash, glacial lakes, etc.) that |||
Horizon selection criteria for analysis % Similarities in the %Total Silt and parameters (P1 & rigure 4, step 1 Results: Example P1 could be a WBD source.
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Step 2: Using Step 1 results, we applied results from
1 our PSUSCD database analysis to identify (a) silty

*  %sand, %silt, %clay
} T 1 1 sstmco o mantles (0 — 25 cm silt content > 55%) over a 100 - Proximity to topography, which can
Result step 1 : [S——— . . . 5 5
Ysilt that identifies wind-blown materialinfluence || > P | U | SoilData 150 cm depth with <55% silt; and (b) deep silt soils act as a trap for WBD, appears to be £ 7

[

0 - 150 cm depth silt content > 55%)(Figure 5).
( p g

a key variable explaining silty mantle | gezmemmen - Bomma e e
The USA Soil Survey Geographic (SSURGO) database (Soil Survey Staff, 2019) = — and deep, high-silt content soil e

*MISZSaciaI lake [JSilty mantle [ Glaciofluvial feature (‘;(S:?tJtntyéBo;;jndgries ’ . . Figure 8, Step 2 Results: Sllty mantle (O — 25 cm and 25 to 50
was used for all analyses. 22 loess pedons from the study area extent were Mz WA B occurrence. Silty mantle deposits cm)distribution across study area irrespective of lithology type.

used to derive % WBD signatures at depth for 949 non-loess pedons (Figure
2).

Figure 5, Step 2 Results: The modeled Numbers on upper map pertain to smaller maps below.

extent of a silty mantle and deep silt
profile.

correspond strongly to regional
studies of loess.




