Soil Series As a Central Pedological Concept.
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Past Future

- The soil series concept was formally introduced into the U.S. soil survey in 1903 as a way to relate soils being We propose a data-driven alternative to the current OSD, that provides along with the classic narrative:
mapped in one area to the soils of other areas. ° descriptive text and block diagram hlghllghtlng Soil-landscape relationships

Several classification systems have been used over this time; the soil series has been the only category to appear * geographic context in the form of interactive maps
in all of them. e graphic representation of relationships between soil series

- When Soil Taxonomy was being developed in the 1950s and 60s end users made it clear they did not want the * data-driven, probabilistic representation of “most-likely” horizonation
soil series tampered with. e data-driven representation of range in characteristics based on quantiles
- The Miami series provides a great example of the history of soil series in the United States * quantitative measure of “similarity” to related soil series
- The Miami series was first established in 1900, making it one of the oldest series in the U.S. .. in human and machine-readable formats.
- In 1904 the Miami series was mapped over an area that extended from the state of New York in the east, to Proposed elements for the Miami soil series might look like:
North Dakota in the west, and south to Mississippi (Figure 1).
- The original Miami series included soils that today are classified as Alfisols, Mollisols, and Inceptisols.
- As more information was gathered and series definitions were refined, several new series were created out of
the Miami Series (Figure 2).
Today the distribution and extent includes Indiana, southern Michigan, central and northern Illinois,
southeastern Wisconsin, and western Ohio (Figure 3).
While still a series of large extent, the area mapped as Miami is much smaller than in the past. This is a result of
increased knowledge of soil forming factors and soil properties allowing for finer subdivisions of units classified.
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- Below is a the current Official Series Description (OSD) for the Miami Series (circa 09/2014). node color is based on natural groupings of soil series. - Relutionchin Toot
- It contains detailed typical pedon information, ranges in characteristics, and associated information on other
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series, settings etc. Since the 1960’s the OSD has been relatively static in form and in the kinds of information o R
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refining soil series concepts, and spatial analysis/representation of soil series concepts. g Bt
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LOCATION MIAMI IN+IL MI OH WI Reaction: strongly acid to slightly acid in the upper part and ranges to neutral in the lower part % 28t3 2BCt 2Bt2 2BCt 28t 28Ct 2BCt 2Bt2 t
Established Series BCt, 2BCt, CB, or 2CB horizon: O 2BCt 2BCt 2BCt 2BCt — 100 cm
Rev. GRS-MLW-TJE Hue: 7.5YR to 2.5Y 100 100 2Cd — 2BCt o 2Cd 2BCt
f Talue: 410 6 7 B
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MI AM I SERIES typ l C al p e d O n ET:?E: n:;)]z]llm;l; ]rizysc:011?::,0;?;,2::;:T:ndy loam, but may be clay loam in the upper part - - .
S ottt 1 o no defined metric 120- 120
The Miami series consists of very deep, moderately well drained soils that are moderately deep Reaction: neutral to mo-deratel}-’ alkaline acd 2Cd [~ 150cm
to dense till. Miami soils formed in as much as 46 em (18 inches) of loess or silty material and in ) . o f RI C u u 2Cd 2Cd 204 o0
g il ar ill nlains. - s fi . Mean annu: Cd or 2Cd horizon:
ket S ok e L et or estimation
degrees F). Value: 5 or 6 140 - 140 2Cd 20d
Chroma: 3 or 4
TAXONOMIC CLASS: Fine-loamy, mixed, agiije, mesic Oxyaquic Hapludalfs Texture: loam or less commonly fine sandy loam 2Cd
— — — . . Clay content: averages 10 to 20 percent : : ! : : : L— 200 cm
clevation of sbout 268 meters (580 foc) bove mean sea evel. (Colorsav for moist ol unless Rock fragment contet: 1 to 10 percent 00 02 04 06 08 10
otherwise stated.) Moist bulk density: 1.75 to 2.00 g/ce P ro ba b| I |ty

- Calcium carbonate equivalent: 15 to 50 percent
Ap--0to 20 em (0 to 8 inches); brown (10YR 4/3) silt loam, pale brown (10YR 6/3) dry; I a n g e l n Eebun; elightlyulelosormidemiely alalme

moderate ﬁne granular structure; friable: neutral: abrupt smooth boundary. [15 te 25 cm (6 to 10 - — . —— - R - - - - - - - -
i | | .. R what are the Data-driven, probabilistic representation of horizonation based on correlation of horizon designations.
Bt1--20 to 33 cm (8 to 13 inches); dark yellowish brown (10YR 4/4) silty clay loam; moderate p— C h a ra Cte r l S tl C S ummitville, and YVaughnsville series. Adamstown and Blakeslee soils are deeper than 102 em
fine suhungu!ar_ bl nuk‘y slruclur.c;finn; many fliSI:il'{Cl hmwn. .(7. 5YR 4.-’4)' c{z}y. films on f' ZiL?(.‘,'S of (40 inches)‘to_ _czllrl‘mnmes.‘ B‘e_ech sm\).i.ls avell"f'lge 1nx?rfe tha.n 5 pe_r‘cel'lt roT:kl t:r“agll}ellts i_n th.e upper - - - - n - - - - - -
s e ks ol i v e B A e e e ) nature of these Simulated profiles convey a realistic sense of expected variation within the Miami series concept.

than slightly alkaline in the lower part of the series control section. Funkstown soils have more
( RI C ) than 10 percent rock fragments in the second part of the series control section. Hilton and @

(]

2Bt2--33 to 58 em (13 to 23 inches); dark yellowish brown (10YR 4/4) clay loam; strong coarse
subangular blocky structure; firm; many distinet brown (7.5YR 4/4) clay films on faces of peds Shawtown soils average less than 27 percent clay in the argillic horizon. Kidami soils do not ] ] : : ; -
and as linings of some pores; 2 percent rock fragments; strongly acid; clear wavy boundary. have a densic contact within a depth of 102 cm (40 inches). Pevely soils have a lithic contact re l atl O n S h 1 S ? Miami (1 44 pedons) Blount (1 60 pedons) Riddles (31 pedons)
within a depth of 102 cm (40 inches). Rainsville soils are more than 102 em (40 inches) to the [ | Total Sand (%) Total Silt (%) Total Clay (%) CaCO3 ECIUiV. (‘%) Total Carbon (%) pH (1 1 H20) BS at pH 8.2 (‘%) CEC at pH 7 (cmol[+ /kg)
2Bt3--58 to 79 em (23 to 31 inches); dark yellowish brown (10YR 4/4) clay loam; moderate base of the argillic horizon. Rawson soils average more than 20 percent clay in the lower part of ) ] B P
coarse subangular blocky structure; firm; many distinct brown (7.5YR 4/4) clay films on faces of the series control section. Summitville soils have a subhorizon in the Bt horizon with hue redder 0 0
peds and as linings of some pores; common fine and medium spherical very dark gray (10YR than 7.5YR. Vaughnsville soils have hue redder than 10YR in the upper part of the series control
3/1) iron-manganese masses in the matrix; 5 percent rock fragments; moderately acid; clear section.
wavy boundary. [Combined thickness of the 2Bt horizon is 30 to 51 ¢cm (12 to 20 inches).]
GEOGRAPHIC SETTING: Miami soils are on till plains. Slope gradients are dominantly 0 to - - 20 Llﬁ - 20
2BCt--79 to 91 em (31 to 36 inches); brown (10YR 4/3) loam; weak coarse prismatic structure; 25 percent, but range to 60 percent. Miami soils formed in as much as 46 cm (18 inches) of loess \'\\
friable; common distinct dark yellowish brown (10YR 4/4) clay films on faces of peds; common or silty material and in the underlying loamy till. Mean annual precipitation ranges from 762 to re l a te d S O l l S e r l e S
fine and medium irregular very dark gray (10YR 3/1) iron-manganese masses in the matrix; 1067 mm (30 to 42 mnches). Mean annual temperature ranges from 7.8 to 12.2 degrees C (46 to
commen medium faint light brownish gray (10YR 6/2) irregular iron depletions in the matrix; 5 54 degrees F). Frost-free period is 140 to 180 days. Elevation is 183 to 366 meters (600 to 1200 407 : 40
percent rock fragments: slightly effervescent: slightly alkaline; clear irregular boundary. [0 to 25 feet) above mean sea level, | |
£ -1 : ) —~ | .
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cm (0 to 10 inches) thick]
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Brookston, Conover, Crosby. 100 Y __[ 100
2Cd--91 to 200 em (36 to 79 inches); brown (10YR 5/3) loam; massive; very firm; few fine Crosier, Cvyclone, Kokomo, Treaty, and Williamstown soils. The Miami soils are in a drainage r'
irregular very dark gray (10YR 3/1) iron-manganese masses in the matrix; common medium sequence with the moderately well drained Williamstown soils on summits and shoulders; the < ‘ H e
faint grayish brown (10YR 35/2) irregular iron depletions in the matrix; 5 percent rock fragments; somewhat poorly drained Conover, Crosier, and Crosby soils on lower lying summits; and the f L
strongly effervescent; moderately alkaline. poorly drained Brookston, Cyelone, and Treaty soils and the very poorly drained Kokomo soils 120 4 120
in depressions.
TYPE LOCATION: Hendricks County, Indiana; 3 miles east of Danville; 800 feet west and
300 feet south of the northeast corner of sec. 6, T. 15 N., R. 1 E.; USGS Brownsburg, Indiana DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Moderately well
topographic quadrangle; lat. 39 degrees 46 minutes 31.5 seconds N. and long. 86 degrees 27 drained. Depth to the top of a perched seasonal high water table ranges from 61 to 91 cm (2.0 to 140 j J
minutes 37.2 seconds W., NAD 27; UTM Zone 16, 546217 easting and 4402976 northing, NAD 3.0 feet) between December and April in normal years. Potential for surface water runoff is
83. medium on the gentle slopes and high on the steeper slopes. Saturated hydraulic conductivily is =
moderately high in the solum and moderately low or low in the underlying dense till. ['1
RANGE IN CHARACTERISTICS: Permeability is moderate in the upper part of the solum. moderately slow in the lower part of the 160 i L ] .JJ } I] l
Thickness of the loess or silty material: 0 to 46 em (0 to 18 inches) solum, and slow or very slow in the underlying dense till. i )
Depth to the b.ase of the argillic horizon: 61 to 1(.)2 cm (24 to 40 inches) . . - - - 20 40 60 80 20 30 40 50 60 70 10 20 30 40 50 0 10 20 30 40 0 1 2 3 4 5 5 6 7 8 9 40 60 80 100 5 10 15 20 ! ? = . 1
Bcplh to densic unn.llucl_ 61to 102 cm (24 to _4({ inches) USE Ah‘l]) v ]",(1]",I] A I ION: Mf)?‘l areas are used to gr ()\:v corn, M)}-Y_)cvans, :umal_l grain, Hl:ld hu)l_ n O eX l l C l t l l n kl n Median bounded by 10th and 90th percentiles . B
epth to carbonates: 51 to 102 em (20 to 40 inches) Much of the more sloping part is in permanent pasture or forest. Native vegetation is deciduous o
Depth to bedrock: greater than 203 cm (80 inches) forest. p g SO 1 1we b R I C

Ap or A horizon: DISTRIBUTION AND EXTENT: Indiana, southern Michigan, central and northern Illinois,

‘ e e L e © | 1O spatlal p morpholo gI1C, Data-driven representation of spread and central tendency of key soil

Chroma: 1 to 4 moist, 2 or 3 dry 111A. The series is of large extent, more than 1,300,000 acres.
Texture: loam or silt loam, or less commonly fine sandy loam or sandy loam; severely eroded

pdors e iyl o or i o or laboratory data properties based on quantiles and evaluated along regular depth slices.

Reaction: moderately acid to neutral SERIES ESTABLISHED: Montgomery County, Ohio, 1910.

<« spatial extent . These representative depth functions can be used to (quantitatively)

Ochric epipedon: from the surface to a depth of 20 cm (Ap horizon).
Value: 5oré Argillic horizon: from a depth of 20 to 79 em (Bt, 2Bt horizons).

Chroma: 3 or 4 Densic contact: at 91 em (lop of 2Cd horizon).

] [ ] [ [ ]
Texture: loam or silt loam, or less commonly fine sandy loam or sandy loam d e S Crlb e S l m 1 l a rl ty b etwe e n re l ate d S O ll S e rl e S .
Rock fragment content: 0 to 5 percent ? Moderately permeable substratum, gravelly substratum, and heavy substratum phases are
Reaction: moderately acid to neutral m a recognized, and may become new series when the subset soil surveys with these phases are
u updated.
Bt or 2Bt horizon:
Hue: 7.5YR to 2.5Y

ADDITIONAL DATA: Characterization data is available from the Kellogg Soil Survey

o . 5 s (KSSL), Lincoln, Nebraska. Dat: ; : s ; a— al E i ] u u

ottt B R, o | s supporting These tools are available today, however, the database required to support our
Texture: silt loam, silty clay loam, loam, or ¢lay loam in the upper part and clay loam in the

lower part ——

NGl lab data proposed “reboot” of soil series usage and presentation is not. Development of this
database and delivery system will require technical skill, regional pedologic Ava
« manually edited and stored as plain text file _ _ _ expertise, and many hours of correlation. It is our belief that the proposed system
- - - OSD is essentially a static = will foster a better understanding of soil series concepts, support consolidation of
 format is mostly standardized but not machine-readable — ’

cr an - . reference tool the existing 24,000+ series, and communicate a realistic sense of soil variability.
° qualltatlve and descrlptlve sumindries Apply these methods to your data with AQP!
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