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Foreword

Purpose: The “Field Book for Describing and Sampling Soils,” often
called the “Field Book,” is a National Cooperative Soil Survey (NCSS)
standard. It lists instructions, defnitions, concepts, and codes for making
or reading soil descriptions and sampling soils.

Background: Soil description methodology was developed by soil
scientists throughout the entire course of the soil survey program. The
USDA published small instruction booklets for feld parties, including soil
descriptions, in 1902—-1904, 1906, and 1914. The frst USDA guide for
soil horizon identifcation and description was released in 1937 (Bureau
of Chemistry and Soils, 1937). Dr. Roy Simonson and others later
summarized and revised this information (Soil Survey Staf, 1951; Soll
Survey Staf, 1962). Brief “color-book” inserts with shorthand notation
were released by the Soil Conservation Service (Spartanburg, SC, 1961,
Western Technical Center, Portland, OR, 1974). Previous versions of
the “Field Book” were released in 1998 (Schoeneberger et al.), 2002
(Schoeneberger et al.), and 2012 (Schoeneberger et al.).

Standards: The “Field Book” summarizes current NCSS standard
conventions to consistently describe soils. It works complementarily with
the “Soil Survey Manual,” “National Soil Survey Handbook,” “Keys to Soil
Taxonomy,” and other NCSS standards.

NCSS standard procedures and terms for describing soils are used in
the National Soil Information System (NASIS) database, which stores
soil descriptions and associated information. Diferences and linkages
between soil science conventions, NASIS, and older systems are shown,
where reasonable, as an aid for interpreting and converting archived
data.

Sources: The “Field Book” draws from several primary sources: the “Soll
Survey Manual” (Soil Survey Division Staf, 2017), the “National Soil
Survey Handbook” (Soil Survey Staf, 2024), and National Soil Survey
Information System (NASIS) metadata. Other important sources are
footnoted throughout to give appropriate credit and encourage in-depth
information review. Other material is unique to this book.

Brevity: In a feld book, brevity is efciency. Despite this book’s apparent
length, the criteria, defnitions, and concepts are condensed. We urge
users to review the comprehensive information in original sources to
avoid errors.

Measurement Units: For soil description, metric units are the scientifc
standard.
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Format: The “Site Description” and “Profle Description” sections
generally follow conventional profle description format and sequence
(e.g., “Pedon Description” form, p. 2-93). Some descriptors are arranged
in a sequence more compatible with feld description than data entry
(e.g., “Horizon Boundary” is next to “Horizon Depth” rather than at

the end). The sequence followed difers somewhat from and does not
supersede convention for writing formal soil descriptions in soil survey
reports or ofcial soil series descriptions (e.g., “National Soil Survey
Handbook,” Part 614, Soil Survey Staf, 2024).

Codes: Shorthand notation is listed in the “Code” column for some
descriptors. Long-standing conventional codes are retained because of
widespread recognition. Some recent codes have been changed to make
them more logical. Some data elements have diferent codes in various
systems (e.g., conventional [Conv.] vs. NASIS vs. Pedon PC), and
several columns may be shown to facilitate conversions. If only one code
column is shown, it can be assumed that the conventional, NASIS, and
Pedon PC codes are all the same.

Standard Terms Versus Creativity: Describe and record what you
observe. Choice lists in this document are a minimal set of descriptors.
Use additional descriptors, notes, and sketches to record pertinent
information and features if no data element or choice list entry exists.
Record such information as free-hand notes under “Miscellaneous Field
Notes / Sketch.”

Changes: Soil science is an evolving feld. Changes to the “Field Book”
should and will occur. Please send comments or suggestions to the Soil
and Plant Science Division, national leader for standards.
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Site Description

Describer(s)

Describer(s)—Record the name or initials of the person, or people,
making the description (e.g., Erling E. Gamble or EEG).

Date

Month/Day/Year—Record the observation date. Use numeric notation
(MM/DD/YYYY) (e.g., 05/21/2024 for May 21, 2024).

Climate

Document the prevailing weather conditions at time of observation (a site
condition that afects some feld methods [e.g., Ksat]). Record the major
Weather Conditions and Air Temperature (e.g., rain, 27 °C).

Weather Conditions Code
sunny/clear SuU
partly cloudy PC
overcast oV
rain RA
sleet SL
show SN

Air Temperature—Ambient air temperature at chest height in Celsius
(e.g., 27 °C).

Soil Temperature—Record the ambient Soil Temperature and Depth
at which it is determined (e.g., 22 °C, 50 cm). (Note: Soil taxonomy
generally requires a 50 cm depth.) Soil temperature should only be
determined from a freshly excavated surface that refects the ambient
soil conditions. Avoid surfaces equilibrated with air temperatures.

Soil Temperature—Record soil temperature in Celsius.

Soil Temperature Depth—Record depth at which the ambient soil
temperature is measured (e.g., 50 cm).
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Location

Record precisely the point or site location (e.g., coordinates). Latitude
and longitude as measured with a Global Positioning System (GPS) is
the preferred descriptor. Report lat. and long. as decimal degrees. For
example:

Latitude— 39.9673321
Longitude— -74.0866363

Geodetic Datum (Horizontal_datum_name in NASIS)—A geodetic
datum must accompany latitude and longitude. A geodetic datum is a
model that defnes the Earth’s shape and size and serves as a latitude,
longitude reference. Geodetic datum is a selectable GPS parameter. The
preferred datum is the “World Geodetic System 1984” (WGS-84). See
the “Location” section for the complete geodetic datum list (p. 6-1).

Topographic maps display latitude and longitude and the geodetic datum
employed (e.g., NAD 27, NAD 83). Note: NASIS requires latitude and
longitude in decimal degrees but allows other coordinate or location
descriptors (e.g., UTM, State Plane Coordinates, Public Land Survey,
Metes and Bounds). See the “Location” section for details.

Waypoint (Number)—Record the GPS waypoint number.

Topographic Quadrangle

Record the topographic map name (USGS quadrangle) that covers the
observation site. Include scale (or series) and year printed. An example
is Pollard Creek-NW; TX; 1:24,000; 1972.

Soil Survey Site Identification Number (Site ID)

An identifcation number must be assigned if samples are collected
(called User_pedon_|ID in NASIS). For the Kellogg Soil Survey
Laboratory (Soil Survey Staf, 2011), this identifer consists of fve
required and one optional item.

Example: S2024WA27009

1) “S”indicates a sampled pedon. (“S” is omitted for pedons
described but not sampled.)

2) “2024” indicates the calendar year sampled. Use 4-digit format
(e.g., 2024).
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3) “WA” indicates the two-character United States Postal Service
State postal abbreviation for the State where sampled. For
non-U.S. sites, use ISO-3166-1, the International Standard for
country codes from the International Organization for Standards,
2020a.

4) “027” indicates the 3-digit (numeric) Federal Information
Processing Standards, or FIPS, code for county where sampled.
For non-U.S. sites, use the appropriate two- or three-letter
Administrative Subdivision code from ISO 3166-2 (International
Organization for Standards, 2020b) preceded by a 0 (zero) for
two-letter codes (e.g., 0SK for Saskatchewan).

5) “009” indicates the consecutive pedon number for calendar year
for county. This should be a 3-digit number. Use Os (zeros) as
placeholders when necessary (e.g., 9 becomes 009).

6) (Optional) A one-character “satellite” code can be used, if
needed, to indicate a relationship between a primary pedon and
satellite sample points (e.g., Ain S2024WA027009A).

Note: Do not use spaces, dashes, or hyphens (for database reasons).
Use uppercase letters. A complete example is S20240K061005A, which
indicates a sampled soil characterization pedon collected in 2024 (2024)
from Oklahoma (OK), Haskell County (061); this is a satellite pedon (A)
of the ffth pedon (005) sampled in that county during 2024.

MLRA

This 1- to 3-digit number, often including one alpha character, identifes
the major land resource area (MLRA) (USDA NRCS, 2022) (e.g., 58C, or
Northern Rolling High Plains, Northeastern Part).

Transects

If a soil description is one of multiple transect points, record transect
information (e.g., Transect ID, Stop Number, Interval, GPS
Coordinates). NASIS also accommodates Transect Kind (random
point [-R], regular interval [-1]), Transect Section Method (biased
[-B], random [-R]), Delineation Size (acres), and Transect Direction
(azimuth heading [e.g., 180°]).

Transect ID—A 4- or 5-digit number that identifes the transect (e.g.,
0010, or the tenth transect within the survey area).

Stop Number—If the sample/pedon is part of a transect, enter the 2-digit
stop number along the transect (e.g., 07). Note: NASIS allows up to 13
characters.
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Interval—Record distance between observation points, compass
bearing, and GPS coordinates, or draw a route map under
“Miscellaneous Field Notes / Sketch.”

Soil Series or Map Unit Component Name

Assign the appropriate Soil Series or Map Unit Component name at
time of description (e.g., Cecil). If unknown, enter SND for “Series Not
Designated.” (In NASIS, “SND” is not used; assign an appropriate soil
taxonomy class [e.g., Udorthents].) Note: A feld-assigned series name
may change after additional data collection and lab analyses.

Map Unit Symbol—Record the soil map unit symbol (if known) for the
sample site.

Photo #—If aerial imagery is used, record the photograph number that
covers the sample site.

Geomorphic Information

See the “National Soil Survey Handbook,” Part 629 (Soil Survey Staf,
2024) and the “Geomorphic Description System” (Schoeneberger and
Wysocki, 2017). Codes follow each listed choice. Conventionally, the
entire name (e.g., mountains) is recorded.

Part 1: Physiographic Location

Physiographic Divisions—e.g., Interior Plains or IN
Physiographic Provinces—e.g., Central Lowland or CL
Physiographic Sections—e.g., Wisconsin Driftless ection or WDS
State Physiographic Areas (Optional)—e.g., Wisconsin Dells
Local Physiographic/Geographic Names (Optional.)—e.g., Bob’s
Ridge

Part 2: Geomorphic Description

Landscapes—e.g., Foothills or FH

Landforms—e.g., Ridge or RI

Microfeatures—e.g., Mound or MO

Anthroscapes—e.g., Urban anthroscape or UAT
Anthropogenic Landforms—e.g., Sanitary landfll or SL
Anthropogenic Microfeatures—e.g., Drainage ditch or DD

Part 3: Surface Morphometry

Elevation—The height of a point on the Earth’s surface relative to
mean sea level (MSL). Record units (e.g., 106 m). Recommended
methods: interpolation from topographic map contours; altimeter

reading tied to a known elevation datum. Note: An elevation value
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from a GPS receiver can be recorded. Since the GPS elevation
value typically is less certain than the latitude and longitude values,
a correction for quantifable errors is important (e.g., WAAS, or
averaging many elevation values at a point by collecting a track
log at the point and averaging the elevation values).The latitude
and longitude coordinates can be used to extract an elevation
value from a DEM, if available. All parts of a DEM cell return the
same elevation value, so a higher resolution DEM is important for
accuracy, especially if the point is on a steep slope.

Slope Aspect—The compass direction (in degrees and accounting
for declination) that a slope faces, viewed downslope (e.g., 225°).

Slope Gradient (commonly called “slope”)—The ground surface
inclination with respect to the horizontal plane. Make observations
downslope to avoid errors from clinometer types (e.g., 18%).

Slope Complexity—Describe the relative ground surface uniformity
(smooth linear or curvilinear is simple or S) or irregularity (complex
or C) downslope through the site (e.g., simple or S).

Simple vs. Complex

(adapted from Wysocki et al., 2000)
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Relative Slope Segment Position (called Geomorph_slope_
segment in NASIS)—If useful to subdivide long slopes, describe
relative slope location of the area or point of interest.

lower third LT on lower third of slope
middle third MT on middle third of slope
upper third uT on upper third of slope

Slope Shape—Slope shape is described in two directions: up and
down slope (perpendicular to the elevation contour) and across
slope (along the elevation contour) (e.g., linear, convex or LV).

LL Lv LC

VL A% vC

CL \ & Ccv Ccc

L = Linear; V = Convex; C = Concave
— Surface flow pathway

e

(adapted from Wysocki et al., 2000)

Hillslope Profile Position (commonly called “hillslope position”)—
Two-dimensional geomorphic descriptors that are segments (i.e.,
slope position) along a line that runs up and down slope (e.qg.,
backslope or BS). This is best applied to points, not areas (e.g.,

map units).

Position Code
summit SuU
shoulder SH
backslope BS
footslope FS
toeslope TS
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(adapted from Ruhe, 1975)

Geomorphic Component—Three-dimensional geomorphic
descriptors for landforms, landform portions, or microfeatures that
are applied to areas. Unique 3D descriptors are defned for hills,
terraces and stepped landforms, mountains, and fat plains.

Hills NASIS Code
interfuve IF
crest CT
head slope HS
nose slope NS
side slope SS
free face FF
base slope BS

free face (i.e., rock outcrop)

. N . &

SAlluvial > < _ <

/. fill Tte-- T - 3/
—

Highar == --.
o order Strazm

(Wysocki et al., 2012)

Terraces and Stepped Landforms Code
riser RI
tread TR
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Uplands Terraces Flood-Plain Steps

Annual
Flood
Plain

7/@&5}2 DS y”/

N\E="
~ — (adapted from Wysocki et al., 2000)
Mountains Code
mountaintop MT
mountainfank MF
lower third—mountainfank R
free face FF
mountainbase MB

(crest, summit)

mountaintop \

® residuum

* short-
transport
colluvium

(mountain slopes)

e colluvium-mantled
slopes \\_____—-

e complex slopes

e long slopes

e rock outcrops
(free faces)

e structural benches

o thick colluvium /

alluvium

(adapted from Wysocki et al., 2000)
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Flat Plains Code
dip DP
rise RI
talf TF

(adapted from
Wysocki et al., 2000)

e very low gradients (e.g., slope 0-1%)

e deranged, nonintegrated, or incipient drainage network
¢ “high areas” are broad and low (e.g., slope 1-3%)

e sediments, commonly lacustrine, alluvial, eolian, or till

Microrelief—Small, relative elevation diferences between adjacent
areas on the Earth’s surface (e.g., microhigh, or MH; or microlow,

or ML).
Microrelief Code
microhigh MH
microlow ML
microslope MS

Drainage Pattern—The interconnected system of drainage
channels on the land surface; also called “drainage network.” (See
graphics, p. 3-43.) This can be recorded under “Miscellaneous Field

Notes / Sketch.”

Drainage Pattern Code
annular AN
artifcial AR
centripetal CE
dendritic DN
deranged DR
karst KA
parallel PA
pinnate PI
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Drainage Pattern Code
radial RA
rectangular RE
thermokarst TH
trellis TR

Water Status

Drainage—An estimate of the natural drainage class (i.e., the prevailing
wetness conditions) of a soil (e.g., somewhat poorly drained or SP).

Drainage Class Conv. Code
subaqueous SA
very poorly drained VP
poorly drained PD
somewhat poorly drained SP
moderately well drained MW
well drained WD
somewhat excessively drained SE
excessively drained ED

The following defnitions are from the traditional, national criteria for
natural soil drainage classes (Soil Science Division Staf, 2017). Specifc
regional defnitions and criteria exist. (Contact an NRCS State ofce for
specifc local criteria.)

Subaqueous—Free water is above the soil surface. The
occurrence of internal free water is permanent, and there is a
positive water potential at the soil surface for more than 21 hours
each day. The soils have a peraquic soil moisture regime.

Very poorly drained—Water is at or near the soil surface during
much of the growing season. Internal free water is very shallow and
persistent or permanent. Unless the soil is artifcially drained, most
mesophytic crops cannot be grown. Commonly, the soil occupies a
depression or is level. If rainfall is persistent or high, the soil can be
sloping.
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Poorly drained—The soil is wet at shallow depths periodically
during the growing season or remains wet for long periods. Internal
free water is shallow or very shallow and common or persistent.
Unless the soil is artifcially drained, most mesophytic crops cannot
be grown. The soil, however, is not continuously wet directly below
plow depth. The water table is commonly the result of a low or very
low saturated hydraulic conductivity class or persistent rainfall or a
combination of these factors.

Somewhat poorly drained—The soil is wet at a shallow depth for
signifcant periods during the growing season. Internal free water is
commonly shallow or moderately deep and transitory or permanent.
Unless the soil is artifcially drained, the growth of most mesophytic
plants is markedly restricted. The soil commonly has a low or very
low saturated hydraulic conductivity class or a high water table,
receives water from lateral fow or persistent rainfall, or is afected
by some combination of these factors.

Moderately well drained—Water is removed from the soil
somewhat slowly during some periods of the year. Internal free
water commonly is moderately deep and may be transitory or
permanent. The soil is wet for only a short time within the rooting
depth during the growing season but is wet long enough that most
mesophytic crops are afected. The soil commonly has a moderately
low or lower saturated hydraulic conductivity class within 1 meter of
the surface, periodically receives high rainfall, or both.

Well drained—Water is removed from the soil readily but not
rapidly. Internal free water commonly is deep or very deep; annual
duration is not specifed. Water is available to plants in humid
regions during much of the growing season. Wetness does not
inhibit growth of roots for signifcant periods during most growing
seasons.

Somewhat excessively drained—Water is removed from the soil
rapidly. Internal free water commonly is very deep or very rare.
The soils are commonly coarse textured and have high saturated
hydraulic conductivity or are very shallow.

Excessively drained—Water is removed from the soil very rapidly.
Internal free water commonly is very deep or very rare. The soils
are commonly coarse textured and have very high saturated
hydraulic conductivity or are very shallow.
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Flooding—Estimate the Frequency, Duration, and Months that
fooding is expected (e.g., rare, brief, Jan.—March).

Frequency—Estimate how often, typically, fooding occurs.

Criteria: Estimated Average Number

Frequency Class | Code of Flood Events per
Time Span *

none NO no reason_able_chance

(e.g., < 1time in 500 years)
VR |2} fme i o00 vear.
rare RA 1to 5 times in 100 years
occasional 2 ocC > 5 to 50 times in 100 years
frequent 23 FR > 50 times in 100 years
very frequent 34 VF > 50% of all months in year

! Flooding frequency is an estimate of the current condition, whether
natural or human infuenced, such as by dams or artifcial levees.

2 Historically, occasional and frequent classes could be combined and
called common; this is not recommended.

3 Very frequent class takes precedence over frequent, if applicable.

4 The very frequent class is intended for tidal fooding.

Duration—Estimate how long an area typically is fooded during a
single food event.

Duration Class Conv. | NASIS Criteria_l: Estimated Average
Code Code Duration per Flood Event

extremely brief EB EB 0.1 to <4 hours

very brief VB VB 4 to <48 hours

brief BR 2 to <7days

long LO L 7 to <30days

very long VL VL > 30 days
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Months—Estimate the beginning and ending month(s) in a year
that fooding generally occurs (e.g., Dec.—Feb).

Ponding—Estimate or monitor the Frequency, Depth, and Duration of
standing water. A complete example is: occasional, 50 cm, brief, Feb.—
Apr.

Frequency—Estimate how often, typically, ponding occurs.

Frequency Code Criteri_a: Estimated, Avgrage # of
Class Ponding Events per Time Span
none NO < 1timein 100 years
rare RA 1to 5 times in 100 years
occasional ocC > 5 to 50 times in 100 years
frequent FR > 50 times in 100 years

Depth—Estimate the average, representative depth of ponded
water at the observation site and specify units (e.g., 1 ft or 30 cm).

Duration—Estimate how long, typically, the ponding lasts.

Duration Conv. NASIS Criteria: Estimated, Average
Class Code Code Time per Ponding Event
very brief VB VB < 2 days
brief BR B 2to <7days
long LO L 7 to <30 days
very long VL VL > 30 days

(Soil) Water State (called Observed_soil_moisture_status in
NASIS.)—Estimate the water state of the soil at the time of observation
(e.g., wet, nonsatiated). Soil temperature must be above 0 °C. (Does not
apply to frozen soil.)
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Water State | Conv. | NASIS Criteria: Traditional Criteria:

Class Code | Code tension tension and field
N > 15 bars of tension ?
dry D D >1500 kPa (=1500 kPa)
tSOlSOO kPa former usage: > 1/3 to
. 15 bars of tension
1 4
moist M | M (>0r1'° kPa | (3310 1500 kPa) (feld
> 0.5 kPa) 3 capacity to wilting point)
< 1.0 kPa 0-1/3 bar tension
wet w M4 | (or (<33 kPa)

<0.5kPa)® | (feld capacity or wetter)

no free water:
wet: : 2'8?(2? water flms are visible;
non- WN M4 | sand grains and peds

satiated ° (<06 5 kPa) 3 glisten, but no free
’ water is present
wet: free water:
<
satiated ® ws w <0.00 kPa free water easily visible

1 Additional subclasses of water state can be recognized for dry and
moist classes, if desired (Soil Science Division Staf, 2017, p. 209).

2 Convention assumes 15 bars of tension as the wilting point for most
annual agricultural row crops. Caution: Var