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The USDA’S SSURGO datasets are a comprehensive source for America’s knowledge on the
distribution of soil types and dozens of other soil attributes. SSURGO’s geographic database
provides critical information regarding soil characteristics that are used by several sectors
including agriculture, transportation, and construction. SSURGO data, for example, can be
applied to discover the potential for different resources or to assist in surficial geologic mapping.
This study presents a novel application for SSURGO datasets by using it to analyze the
archaeological potential in buried soils. Metrics from SSURGO, such as, slope, parent material,
geomorphic position, flooding potential, local phase, ecology, and soil horizons were used to
calculate the potential for each soil unit in Kansas and Nebraska. This analysis targeted mapping
units that consisted of mostly alluvium while units that were comprised of uplands, water, fills,
and quarries were excluded because of their low potential for archaeological deposits. A case
study analyzing documented archaeological sites in eastern Kansas was conducted using several
validating techniques in ArcGIS Pro using location queries. The results for this analysis
categorized 55% to 59% of the documented archaeological sites in the moderate to high potential
category depending on which validation method was used. These analyses can provide a quick
screening tool for several agencies including state transportation when planning new roadway
construction. Maps can be generated illustrating where there is a significant amount of potential
for buried archaeological deposits and can guide a DOT to avoid new construction at these
locations, thus avoiding costly delays for an archaeological investigation.
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What is SSURGOQO?, Significance

SSURGO
e Soil Survey Geographic Database
* Information about soil collected by
the USDA NRCS over the past
century

Your ADI (SSURGO)

A plethora of info

General Information

o . .
Y D a t a b a S e C r I tl C a l to a r I C lt re Unk Description of Soil Survey Geographic (SSURGE) Database
l,l lj 9 Downlaad Conter utor 8ot spotial data (I available), template dotabose (f selected), and FGDC metadota
wapefile, Geographic

Spatial Data Form
. . options
transportation, construction, and
County (aptional) v
nly show Soil Survey 7] update| ciear|
others e
. incuge Template
* Web interface and downloads mr—— —
Allen County, Kansas KS001 Tabular and Survey Area: Version 24, soildb_US_2003 11.0 MB wss_SSA_KS001_soildb_US_2003_[2024- i
Spatial, complete  Sep 4, 2024 Access 2003 09-04].zip
Tabular: Version 23, Version 36
Sep 4, 2024

Spatial: Version 10,

Database info —
nglﬂglﬁlgl_lﬂﬁi_aj Scate]
* Accessdatabase e —

. . Shawnee County, Kansas (KS177) @
* Mapping units by county R wonumnome A oz

3775 Muir silt loam, 137.4 0.3%

e Dozens of metrics e e

* Complicated One to many 3891 gl:}}rs:r::hsilty 1,314.7 2.79

relationships e

3892 Ladysmith silty 67.7 0.1y
clay loam, 1 to
3 percent
slopes, eroded
4015 Chase silt 127.1 0.3%
loam,
occasionally
flooded
4635 Dwight-Martin 69.5 0.19
silty clay
loams, 1 to 3
.
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Previous work/research

Previous work

* Layzell, A.L., Mandel, R.D., Ziska, C.L., and Bozell, J.R. 2018. Systematic Approach to Identifying Deeply Buried
Archeological Deposits. Nebraska Department of Transportation Research Report SARP-P1(16) Mo438.

* Layzell, A.L. and Mandel, R.D. 2019. Using soil survey data as a predictive tool for locating deeply buried
archaeological deposits in stream valleys of the Midwest, United States. Geoarchaeology.

* Llayzell, A.L., Mandel, R.D., Ziska, C.L., and Bozell, J.R. 2021. A Statewide Geographic Information System (GIS)
as a Predictive Tool for Locating Deeply Buried Archeological Deposits in Nebraska: Phase Il. Nebraska
Department of Transportation Report SPR-P1(20) M100

. Layzell, A.L., Mandel, R.D., Swigart, J. and Williams, D.T., 2024. A Statewide Geographic Information System
(GIS) as a Predictive Tool for Locating Deeply Buried Archeological Deposits in Nebraska: Phase llI-The
Sandhills Region. Nebraska Department of Transportation Report SPR-FY23 (020)

Surficial geologic mapping

* Parent material

* Flooding frequency
GIS-base predictive model

* Verify model with archaeological site data & geoarchaeological reports
Target soil data :

* Alluvial and colluvial soil series

* Notinterested in uplands, till, water, quarries
Attributes used in model

* Elevation/slope

* Parent material

* Geomorphology/Ecology

* Local phase & flood frequency

* Soil horizonation
* Drainage

Shawnee County- Flooding Frequency
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Workflow- data out of SSURGO

Extracting the data
* Time-intensive
* Multiple programs

SSURGO Online Download

A\ 4

Microsoft Access and export tables
Mapping

* Table joins

* 1 map layer, soil map units

\ 4

Microsoft Excel, format and filter

Understanding SSURGO
* File extraction
* Field names
* Soil series complications
* Many joins

\ 4

ArcGIS and add data, calculations

A 4

Excel again, create sheets, format, score data

Entire project
* Workflow for each county
* 105countiesin Kansas, 93 in
Nebraska
 Automation

A\ 4

ArcGIS once more, add new tables,
create symbology and map
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Analysis: scoring the potential
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Factor Description Score =
- " - . N e
Soils (horizonation) Thin A horizons (<50 cm) 1 i
Gleyed horizons (Bg) 2 R T T T T o seome Torom o Teeo oo scomt]
Wabash occasionally flooded |Occasional 2|Poorly drained 2|lood-plain steps on valleys flood-plain steps | Wet Subirrigated ali
h' k h H Kimo Rare 3[Somewhat poorly drained 3|meander scars on terraces on river valleys |meander scars |Loamy Lowland (PE 30-37) 5
Ove rt I c e n e d A O r IZ ons ( >50 c m ) a n d B W 3 Rossville Very rare 3| Well drained 5|terraces on river valleys terraces Loamy Lowland (PE 30-37) 5
. |Gymer None 3|Well drained 5 |terraces on river valleys terraces Loamy Upland (PE 30-37) s
hO rizons Gymer eroded None 3|Well drained 5 |hillslopes on uplands hillslopes Loamy Upland (PE 30-37) s
Martin None. 3| Moderately well drained 4] hillslopes on uplands hillslopes Loamy Upland (PE 30-37) 5
S Martin None. 3|Moderately well drained 4|hillslopes on uplands hillslopes Loamy Upland (PE 30-37) 5
B k ho rl ZO ns 4 Martin eroded None 3|Moderately well drained 4| hillslopes on uplands hillslopes Loamy Upland (PE 30-37) 5
. |Martin | None 3|Moderately well drained 4| hillslopes on uplands hillslopes. Loamy Upland (PE 30-37) s|l
h Martin eroded None 3|Moderately well drained 4|hillslopes on uplands hillslopes Loamy Upland (PE 30-37) 5
Bt orizons Martin |Nene 3| Moderately well drained 4/ hillslopes on uplands hillslopes Loamy Upland (PE 30-37) s|i
.. N N N Martin None. 3[Moderately well drained 4|hillslopes on uplands hillslopes Loamy Upland (PE 30-37) Al
La ndscape position F|oodp|a in (depress|o ns, channels, drain ageways, 1 imo Occasional 2[Somewhat poorly drained 3|meander scors on terraces on rver valleys [terraces Loamy Lowland (PE 30-37] 5
_E\elwa occasionally flooded |Occasional 2|Well drained 5|terraces on river valleys terraces Loamy Lowland 5| [+
‘ i flooded |0 | 2|Moderately well drained 4|terraces on river valleys terraces Loamy Lowland s,
(geomorphology) swales, flats, wetlands) E A 2 hane oot Ay e [ e b
. Bismarckgrove |rarely flooded Rare 3[Moderately well drained 4|terraces on river valleys terraces Loamy Lowland (PE 30-37) s
Floodplain (cla yey, sandy, overflow ) 2 belwe __[rarely flooded '@e 3[Well draincd Sterraces on rivervalleys terraces Loomy Lowland (PE 3037) sp
’ ’ |Belvue rarely flooded Rare. 3| well drained s |terraces on river valleys Il—srrages Loamy Lowland S|
FI OOdp |a I n (Ioamyl SI Ity) 3 Hz1|HZ1_D |Hz1_D2 [Hz2 [Hz2_D |HZ2_D2 |HZ3 |HZ3_D|HZ3_D2 |Hz4 |HZa_D Hz4a D2 |Hz5 |HZ5_D |HZ5_D2 |HZ6 |HZ6_D|HZ6 D2 [SOILS_SC{PARENT |PM_GROUP TEXT_SCO|[TOTAL_SCORE |PERCENT
. [ 131 200[81 15 25/a2 71 131[351 41 71]ap 0| 15 2|Alluvium |clayey alluvium 2 12 90
I d | 202 152 203[2C1 69| 152 |AC 38 53“1 18] 38|Ap 0 18] 3|Allwvium | clayey over loamy alluvium 2 16 85
F O O p a I n Ste p 4 BC 145 203|Bw2 29 145 |Bwl 36, 53[A1 18| BEAQ 0| lﬁ 3| Alluvium _ | fine-silty alluvium 3 19 85
. [ 163 zud:ac 137] 163|812 35 42(8A 15 35(Ap 0] 15 5| Alluvium _|alluvium El 21 a5
Te rra Ce/al I uvi aI fan/foots IO pe 5 [= 163 200(BC 137 163 |Bt2 26 33[BA 15 26/Ap 0 15| s[alluvium [alluvium 3 21 85
Bt2 56| 142|811 37 56|A 0 15|C 165, 200|BC 142] 165 5| Colluvium |colluvium derived from limestone and shale 3 20 85
g BA 15| i5|C 165 200 (BC 48 142|811 35 48|Ap 0 15| 5| Colluvium |eolluvium derived from limestone and shale 3 20 85
La nd SCa p e posltl on ('ﬂ (o] Od F re q uent 1 BA 15 30|c 165 200[AC 43| 142)Br 30| a3me 0 15 5| Colluvium [colluvium derived from limestone and shale 3 20 85
BA 15 30|C 165| 200 /B8C 40 143{5!1 30| 40|Ap 0| 15 ;I-Col\uvlum colluvium derived from limestone and shale 3 20 a5
. BA 15| 28(C 165 200/BC 37 142|Bt1 28| J?{Au 0 15| Sl(‘ul\uvium |colluvium derived from limestone and shale 3 0| 85
frequ en cy/I oca I ph a se) O Cca SI O na I 2 C 165 200{BC 142 165|8t2 30 43(BA 15 SQA 0| 15 H_Eol\uvlum colluvium derived from limestone and shale 3 20 54
C 165| 200(BC 142 165|812 30 43(A 0 15/B8A 15 30 5| Colluvium |colluvium derived from limestone and shale El 20| 45
202 152 203[2C1 69| 152 |AC 38 58(A1 18] 38|Ap 0 18] 3|Alluvium [clayey over loamy alluvium 2 85
rare/none 3 B T 1 0 N N N R 7 v :
Ap 0| 18|2C2 92| 200|C1 58 75|A2 32 58|A1 18] 32| 13| Alluvium _|alluvium 3 70|
2C 135 IOﬂM. 104 135|A4 43 71(A2 20| 4ﬂ)\l 0| 20 3|Alluvium | clayey alluvium 2 14 85
C ha n n e Ie d 0 Ap 0 18(2C2 92 200/CL 58 75|A2 32 58[A1 18 32 3|Alluvium | alluvium 3 18| 55
..o . Ap 0| 15|12 28| 61|CS 99| 147|C1 15 28|C3 Bj 99| 1| Alluvium |alluvium 3 17 85
I S d Ap 0 15|C2 28] 61|C5 99 147|C1 15/ 28|C3 61 99| 1| Alluvium  |alluvium 3 17| 85
Deposltlona env' ronment a n 1 f=] 180 203|C4 114 180|C3 58] M1 23 58|Ap 0 23] 1|Alluvium  |sandy alluvium 1 11 50
. Ap 0| 23[C5 180 203|C4 79| 114|C2 58 79|C1 23] 58| 1| Allwvium _|sandy alluvium 1 0 50
(pa rent materlal/textu re) Clay 2 5 180| IDﬂ_El 114] 180|C3 58 79iC1 23 Eﬁp 1] 23 1]Alluvium _|sandy alluvium 1 10 50|
Silt/loam 3
. . . . .
Drainage Very poorly drained/excessively drained 1 Total score from selected attributes
Poorly drained 2 * 0-9=low potential
i e 10-12 = low-moderate potential
Somewhat poorly drained 3 P
. .
; * 13-15=moderate-high potential
Moderately well drained 4
. 16+ = high potential "
Well drained 5 ! entiat. KANSAS
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Analysis completed for Nebraska and eastern Kansas

Study Area
e Kansas
* Nebraska

Potential
* Highisred
 DOT perspective

Predictive, screening tool
 DOTs, city planning
* Generalized data

Assess stream valleys of the Midwest
Relative elevation models (using LiDAR)

developed for stream valleys in the
Nebraska Sandhills

Eastern Kansas

St Joseph
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Eastern Kansas results

Tested results against known archaeo sites B MQQ A TN Intersect (2}‘:)(9)
Ascan T ULAGR g, ¥ Hig
* Egstern K&?I’]SGS . e —~®4@*"‘w(b @ ® W /4 Loess (2)
* High density of known archaeo sites : : ‘ U WA Low-Moderate (1)
« Database is confidential - ‘ ™ e A Moderate-High (10)
o _ ; p A ® '_ .7‘,.—@* = Till (2)
‘ : & = D [/ y J :/7:’ Uplands (1)
Multiple methods SN B = N —
* Intersect, completely within, centroid Vo i : T Completely within (8)
Welan v High (4)
. . “,/’i, : .. “‘ [ Loess (2)
Revised sites & — . j / Moderate-High (1)
« Remove sites located in water N | Till (1)
. ' & ’ —”L/ A Centroid (24)
Eastern Kansas analysis compared to known B ) ) B 0 High (11)
Archaeo sites N : ~ <4k - i Loess (3)d "
. . 950 . . - O P & -~ Wil Low-Moderate
A|.opro?<|mately 69 72% of sites associated DAY} RS ) Moderate-High (6)
with high potential | v 4§50 ) a R Till 2)
* Another 21-29% of sites with moderate- [ & &SN Uplands (1)
high polygons D A IGH
> | > & S o233
C e =y 2 ¥ ¢ i a X LOW
Important limitations - ™ 4 LOW-MODERATE
* Spatial scale of the soil survey data ' = | MODERATE-HIGH
- . . E SAve Av S MODIFIED
* Uncertain nature of soil mapping v f OUTWASH
N SR, AV FERY SPOIL/ALL KANSAS
- — T w&?m(m;m,
Selected area along Kansas river VPLANDS e

WATER The University of Kansas



Future Work:
* Testmodel in Rocky Mountain Front Range

* Ground-truthing

« Complete analysis in western, central Kansas

Funding:
* Nebraska Department of Transportation
« State of Kansas Historical Society
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