NRE 430/ EEB 489 D.R. Zak
2003 Lab#2

Sail Profile Descriptions

Soils develop in parent materia from the time of its deposition under the influence of local climate,
topography, and biota. The process of soil development is often refered to as soil weathering. Over
time, anumber of environmenta forces act to create distinct layers or horizons pardld to the soil
aurface. This occurs through the differential downward movement of materids, such as organic matter
or clay particles. The movement and accumulation of materids a depth affects soil texture, structure,
and/or color. These are three properties that are useful for distinguishing horizons. For example,
accumulation of clay affects texture and structure (e.g. Bt) and an accumulation of organic matter affects
color (eg. A, Bh). However, these are not the only soil properties used to distinguish horizons. For
example, the depth to parent materid (C) in acacareoustill is best determined by testing for the
presence of carbonates.

The purpose of thislab isto introduce you to the dirty process of describing soil profiles. The
best way to learn it isthrough practice. Please keep in mind that we are working with nature, which has
infinite variety. Anomalies are the norm. 'Y ou might find horizon boundaries that jog up and around
gructura roots of trees and large cobblestones. 'Y ou might have to describe a soil that ssemsto have
more cobbles than minerd soil.  Or you might have clay, clay, and more clay. In some cases, you must
use your judgement to apply the most gppropriate label, however arbitrary it may seem.
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The digtribution of soilsin relation to topographic postion in Michigan's Upper Peninsula.



Write a soil profile description. This should be a cooperative effort among your group members.
Please follow the style and format of the sample profile description below. Pay close atention to the

Assignment

details of format and be sure to include al of the information in the same order for each horizon

description. Include a paragraph briefly describing the Ste conditions, indluding landform, parent
materia, dope, drainage, forest type, and other notable qualities of your site. A typed copy of your
group’s profile description is due at the beginning of next week’s lab.

Sample Profile Description:

Thismixed oak forest is dominated by Quercus velutina and Q. alba in the overstory, Acer rubrumin
the understory, and Rhus aromatica, Carex Pensylvanica, and Q. prinoides in groundcover. The Ste
is located on an upper northwest-facing (20%) dope of a kame. The soil is wdl drained and is
developed in coarse-textured ice-contact material with loamy sand in the upper horizons and gravelly

Mixed Oak Forest

sand in the lower horizons.

Oei

EB

Bt

Bt

3-0 cm; intact and partidly decomposed Q. velutina, Q. alba, and A. rubrum
leaves; abrupt smooth boundary.

0-8 cm; dark grayish brown (10YR 4/2) loamy sand, week fine granular
sructure; many fine roots; dightly acid; aborupt smooth boundary.

8-28 cm; brown (10YR 5/3) loamy sand; wesk medium granular sructure;
common fine roots, 2% gravel; medium acid; clear wavy boundary.

28-45 cm; yelowish brown (10YR 5/4) loamy sand; weak fine subangular
blocky structure; few fine roots;, 3% gravel; medium acid; clear wavy boundary

45-75 cm; dark brown (7.5YR 4/4) gravdly sandy loam; wesk coarse
subangular blocky dructure; few fine roots, 15% gravel; dightly acid; gradud
wavy boundary.

75-90 cm; dark brown (7.5YR 4/4) gravely sandy loam; weak coarse
subangular blocky structure; 15% gravel; neutral; aorupt irregular boundary.

90 cm; grayish brown (10YR 52) gravely loamy sand; single grain; strong
effervescence; moderately akaine,



Soil Profile Description Procedure

Complete the Soil Profile Description Form and the Site Description Form using the the following
procedure. Please work as a group in completing these forms. Each member of the group should
participate in formulating the profile description.

1. Clean off the pit face to expose fresh soil. Dig out the bottom of the pit to expose parent materid.

2. Describe soil horizons from top to bottom, as follows:

A.

G

Identify O horizons, if present; measure depth (O horizons are measured down to the surface
of the minerd soil; eg. Oi 3-0 cm); identify composition (eg. Oe partialy decomposed sugar
maple litter); and determine boundary (p. 4, e.g. abrupt smooth boundary).

Locate preiminary horizon boundaries based upon differencesin texture, structure, and

color, and mark with nails. Assign each horizon amaster horizon desgnation (pp. 1-2, eg. A,
E, B, C).

For each preiminary minerd horizon, perform the following determinations

I. Bresk out a handful of soil aggregates and describe structure, including grade, sze and
shape (p. 6-8, e.g. weak medium granular structure).

ii. Determine soil textur e following the flow chart on the last page of the fidd guide
(p. 15, ds0 see pp. 4-5, e.g. sandy loam).

iii. Determine the soil color using the Munsell color chart (see p. 4, eg. dark yellowish
brown 10YR 3/4).

iv. Estimate % coar se fragments in each soil horizon (p. 4-5, diagramson p. 10) and apply
gppropriate modifier for texture (e.g. gravely sandy loam).

v. Measure pH of each minera horizon using soil pH test kit and guide, record reaction (p.
10, eg. dightly acid pH 6.2).

vi. Note presence of mottling (pp. 9-10), if observed in any horizon, under specid features.

Apply master and subor dinate horizon designations, as gppropriate, based upon soil
description just completed (p. 2-3, 11-13, e.g. Oi, Ap, Bt, Bhs...).

Determine upper boundary of the C horizon using the HCI test for carbonates. Note degree
of effervescence, if present (p. 9), under specia features.

Record depths of each minerd horizon using the surface of minera soil as a zero point. (e.g.
A 0-10cm, B 10-30 cm...).

Describe the (lower) boundary of each minerd horizon, including distinctness and
topography (p. 4, eg. gradua wavy boundary).

3. Complete the site description form, making notes on landform, topography and vegetation, nutrient
regime, drainage, and ecologica moisture regme (see drainage classeson p. 14).



Examples of Common Master Horizons and Subordinate Digtinctions

Master Horizon Subordinate Digtinctions

O I,e,a- sate of decomposition; used only with O designation, southern and northern
MI

A p - plowing or other disturbance; most often found in southern Ml

E (subordinate digtinctions rarely used)

B t - glicate clay; northern and southern Ml

h,s - humus, sesquioxides; northern Ml

(h hasvalue and chroma of 3 or less)

w - development of structure and/or color without evidence of duviation and illuviation;
southern and northern Ml

C (subordinate digtinctions rarely used)

Notes:

g - very poorly drained soils where colors are grayish due to presence of reduced iron; could be
used with A,E,B,C.

X - used for presence of densg, brittle layers known as fragipans, most commonly used with B;
found most often in northern lower MI and Upper Peninsula M| soils.



Soil Horizon Designations

The following are descriptions of the Master Soil Horizons (upper case) and Subordinate Horizon
Designations (lower case) that may be gpplied to them. For casesin which alayer of soil has
charactersstics of more than one Master Soil Horizon, the rules for assigning trangtiond horizons are
provided in a section at the end.

O horizonsor layers. Surface layers of organic materid accumulated on top of the surface of either
minerd or organic soil. O horizons may consist of undecomposed or partially decomposed litter,
such asleaves, needles, twigs, fruit, moss, and lichens. Other O layers, caled peat, muck, or
mucky peet, are organic material that was deposited underwater and that has decomposed to
vaying dages. The minerd fraction of such materid isonly asmal percentage of the volume of the
materia and generdly is much lessthan hdf of theweight. Some soils consst entirdly of materid
desgnated as O horizons or layers. A horizon formed by illuviation of organic materid into a
minerd subsoil (eg. Bh) isnot an O horizon, though some horizons formed in this manner contain
much organic metter.

a Highly decomposed organic materid of unidentifigble origin.
e Organic materid of intermediate decompogtion; identifiable; fragmented.
i Slightly decomposed organic materid; identifidble; dightly fragmented.

A horizons. Minerd horizons that formed at the surface or below an O horizon and (1) are
characterized by an accumulation of humified organic matter well mixed with the minerd fraction and
not dominated by properties characteristic of E or B horizons (defined below) or (2) have
properties resulting from cultivation, pasturing, or Smilar kinds of disturbance. If asurface horizon
has properties of both A and E horizons but the feature emphasized is an accumulation of humified
organic matter, it is designated an A horizon.

p disturbance of the surface layer by plowing, pasturing, or Smilar uses. A disturbed organic
horizon is designated Op. A disturbed minerd horizon, even though clearly onceaE, B, or C
horizon, is designated Ap.

E horizons: Minerd horizonsin which the main feature is loss of dlicate dlay, iron, duminum, or
some combination of these, leaving a concentration of sand and st particules of quartz or other
resgant mineras. An E horizon is usudly, but not necessarily, lighter in color than an underlying B
horizon. In some soils the color isthat of the sand and st particules, but in many soils coats of iron
or other compounds mask the color of the primary particles. An E horizon is differentiated froman
overlying A horizon by lighter color and lesser amount of organic maiter. An E horizonis
differentiated from an underlying B horizon by color of higher vaue or lower chroma, by coarser
texture, or by a combination of these properties. An E horizon is commonly near the surface below
an O or A horizon and above a B horizon.



B horizons. Minerd horizons that have formed below an A, E, or O horizon and are dominated by
one or any combination of thefollowing: (1) illuvid accumulation of slicate day, iron, duminum,
humus, etc. done or in combination; (2) coatings of sesquioxides that make the horizon
congpicuoudy lower in vaue, higher in chroma, or redder in hue than overlying and underlying
horizons, (3) dteration that forms slicate clay or liberates oxides or both and that forms granular,
blocky, or prismatic structure if volume changes accompany changes in moisture content;

(4) evidence of remova of carbonates.

h  Hluvid accumulation of organic matter. Accumulation of illuvia, amorphous, dispersible
organic matter - sesguioxide complexes if the sesquioxide component is dominated by
auminum, but is present only in very smal quantities. The organosesquioxide materia coats
sand and gt particles or may occur as discrete pdlets. In some horizons, coatings have
codesced, filled pores, and cemented the horizon. The symbol "h" isaso used in combination
with "s" as"Bhs" if the amount of sesquioxide component is sgnificant but value/chroma of the
horizon are gpproximately 3/3 or less. “Bh” and “Bhs’ horizons usudly have hues 7.5 YR or
redder.

s Illuvid accumulation of sesquioxides and organic matter. “s’ isused if both the organic matter
and sesquioxide components are significant and the val ue/chroma of the horizon is more than
3/3. The symbol may aso be used in combination with "h" as described above.

t  Accumulation of dlicate clay that ether has formed in the horizon or has been moved into it by
illuviation. The clay can bein the form of coatings on ped surfaces or in pores, lamellag, or
bridges between minerd grains.

w  Sight accumulation of materid, giving rise to achange in color and remova of carbonates.
Characteristic of weakly developed young soils.

C horizons. Horizons, excluding hard bedrock, that are little affected by pedogenic processes and
lack propertiesof O, A, E, or B horizons. Mogt are minerd layers, but limnic layers, whether
organic or inorganic, areincluded. The materid of C layers may be either like or unlike that from
which the solum presumably formed. A C horizon may have been modified even if thereisno
evidence of pedogenesis. Some soilsform in materid that is aready highly weathered, and such
materid that does not meet the requirements of A, E, or B horizonsis designated C. Changes not
considered pedogenic are those not related to overlying horizons.

R Layers. Hard Bedrock. Granite, basdt, quartzite, and indurated limestone or sandstone are
examples of bedrock that are designated R. The bedrock of an R layer is sufficiently coherent when
moist to make hand digging with a spade impractica, adthough it may be chipped or scraped with a
spade.



How to Assign Transtional Horizons

In some cases, layers of soil will be observed which are distinct from overlying or underlying horizons
and which have characteristics of more than one master soil horizon, but cannot easly be resolved into
two horizons. These layers are usefully described as trangtiona horizons. In one type of trangtiond
horizon, the properties of an underlying or overlying horizon are superimposed on properties of the
other horizon throughout the trandition zone. In another type, partsthat are characteritic of an overlying
or underlying horizon are enclosed by parts that are characteristic of the other horizon. Specia
conventions are used to designate these kinds of horizons.

1. Horizons dominated by properties of one master horizon but having subordinate
properties of another. Two capital letter symbols are used, as AB, EB, BE, BC. The master
horizon symbol that is given first designates the kind of horizon whaose properties dominate the
trangtiond horizon. An AB horizon, for example, has characterigtics of both an overlying A horizon
and an underlying B horizon, but is more like the A than like the B.

In some cases, a horizon can be designated as trangitiona even if one of the master horizonsto
which it is gpparently trangtiona is not present. A BE horizon may be recognized in a truncated soil
if its properties are Smilar to those of a BE horizon in asoil in which the overlying E horizon has not
been removed by eroson. An AB or aBA horizon may be recognized where bedrock underlies
the trangtiond horizon. A BC horizon may be recognized even if no underlying C horizon is
present; it istrangtiond to assumed parent materid.

2. Horizons in which digtinct parts have recognizable properties of the two kinds of master
horizonsindicated by the capital letters. Thetwo capitd |etters are separated by avirgule (/),
asE/B, B/E, B/C. Most of theindividud parts of at least one of the components are surrounded by
the other.

The designation may be used even though horizons similar to one or both of the components are not
present, if the separate components can be recognized in the trangtiond horizon. Thefirg symbol is
that of the horizon that makes up the grester volume.

Lithologic Discontinuities

On occasion, alithological discontinuity is observed which leads to distinct differences in texture and
structure between upper and lower horizons, which are unrelated to the processes of weathering
following parent materid depogition. Such discontinuities arise from consecutive depositions of dissmilar
materias, such as outwash over till, within close enough proximity of the soil surface to influence soil
horizon development. If alithologic discontinuity is observed in a Bt horizon, for example, the upper
portion would be labelled Bt, while the lower portion and each horizon below it would be given a
designation preceded by a2, such as 2Bt and 2C.
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SITE DESCRIPTION FORM

Team Name:

Lab Day:

Investigator(s):

Site Location:

Stand Description:

Landform:

Aspect: Sope; % (Note: 45° = 100% slope)

Phys ogr aphic position: Site surface shape:

L] crest L] concave
[J upper sope [J convex
[] mid dope L] draght
[ lower dope

[] colluvid dope

[ plan

L] ravine

Topographic pogtion diagram
(cross-section of dope and surrounding area)
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Soil Profile Description Form
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Horizon

Depth

Structure

Texture

Color

% Coarse
Fragments

pH

Boundary

Special Features







