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Do You Dig Wetland Soil?
Summary
Howis wetlandsoil likea boxof
crayons?

Studentsmakeanduseawetland
soilscolorchart,thendig ahole in
awetlandareato studythe
physicalcharacteristicsof thesoil.

Objectives
Studentswill:

• describephysicaldifferences
betweenwetlandandupland
soils.

• usekeysto recognizewetland
soils.

Materials
PartI:
• Crayola® Crayons,64—colorboxes
• scissors
• paste
• posterboardor manilafolders
• copiesofthe ColorMe Wet!student

pages(grades4-12,p. 237;grades
K-3, p. 236).

PartH:
• clay cat litter premixedwithwater

tomakea paste(see“How Thirsty
Is theGround?” p. 239)

• spadeor narrow shovel
• yard (meter)stick
• pencils
• handlenses
• copiesoftheSoils Data Chart,

p. 235.
• copiesofKey to Soil Textureby Feel

(for older students),p. 238.

Making Connections
Studentsmayhavedugholesin
thegroundandnoticedvariations
in soil coloration,but theymay
not knowwhat causesthese
colors,or howsoil colorsare
importantfor keyingout soil type.
In thisactivity,studentswill learn
to recognizecommonwetlandsoil

typesandbeginto locatewetlands

in their communities.

Background
Therearemanydifferenttypes
of soils,aswell as sophisticated
classificationsystemsto catego-
rize them.Mostsoil typesare
well-drained,nonwetlandvariet-
ies.Becauseof theprolonged
presenceof water,wetlandsoils
arephysicallydifferentfrom
nonwetland(oftencalledupland)
soils.

Wetland(hydric) soils aresatu-
rated,flooded,or “ponded”long
enoughduringthegrowing
seasonto developanaerobic
conditionsin upperlayers.That
is, wetlandsoil is attimesso
saturatedwithwaterthatit
cannotholdmuch,if any,oxygen.
Theprolongedpresenceof water,
andtheresultantlackof oxygen,
causeschemicalreactionsthat
eventuallyaffect thecolorof the
soil.

Thestudyof asoil sample’scolor
candetermineif it ishydric soil
evenif thesampleis not wetat
the timeof theinvestigation.By
“reading” colorcharaderistics,a
soil scientistcantell howlongor
how frequentlyanareahasbeen
wet.Youandyour studentscan
learnto recognizesomewetland
soils in thismanner,too.

Therearetwo major typesof
wetlandsoils:organicandmin-
eral.Organicwetlandsoilsare
thosethatcontainanoticeable
amount(more thantenpercent)
of partiallydecomposedplants
within atleast1.5 feet(0.46
meters)of theground’ssurface.
In waterloggedspots,organic
materialsaccumulate.Thelack
of oxygenresults,in adecreasein
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bacteriald~omposition,and
plantsdo not decomposeasthey
do in aeratedsituations.Wet
organicsoils look like blackmuck
or blackto darkbrownpeat.

Soils thatcontainlittle or no
organicmaterialareclassified
asmineralsoils.Mineralsoils
usuallyconsistof awide rangeof
materialssuchassand,silt, and
clay. Mineralwetlandsoilscanbe
gleyed(pronounced“glade”) or
mottled.Gleyedsoilsareusually
formedwhenthesoilsaresatu-
ratedall of the time(andthus
anaerobic).Thesesoilsareusually
neutralgray,greenish,or bluish
gray.

Mottledsoils areformedin areas
thathavewet(anaerobic)condi-
tions,followed by periodsof dry
(aerobic)conditions.These
conditionsalternatecontinuously,
possiblyseasonally.Thebasic
(matrix) soil coloroftenincludes
concentratedsplotchesof brown,
orange,red,oryellow. Whenthe
soil is verywet, mineralssuchas
ironandmanganesecollectin
spacesin the soil. Whenair moves
into thesoilduringdry periods,
thesemineralconcentrations
oxidize.Theiron rusts,leaving
apermanentindicatorof this
process.Oxidizedironconcentra-
tions arevariousshadesof red,
orange,andyellow,while manga-
nesemottlesareblack.

Whenyoudig aholeto study
wetlandsoil, youmayfind
horizontalbandingof colored
materialsin the soil profile. The
soil typesyoufind will dependon
theareastudied;youmaywantto
contactyour countyNatural
ResourcesConservationService
office for experthelpin identify-
ingsoil types.Wetlandscientists
usesophisticatedtools suchasthe
MunsellSoil Color Chartsto
identify wetlandsoils.Eachcolor

chipin theMunsellbookrepre-
sentsacombinationof hue(color),
value(lightnessor darkness),and
chroma(purity) thatreflectsthe
degreeof wetnessin the soil. The
colorchartdevelopedin PartI of
this activity is asimplifiedversion
of theMunsellbook.

Keepin mindthatthesoilson
manypropertieshavebeen
alteredby humanactivities.
Tilling for agriculture,filling for
development,andshippingfor
mining areafew examplesof
activitiesthatchangesoils.Tryto
find arelativelyundisturbedsite,
if possible.If youarelookingat
soil in acity, asuburbanhousing
community,ornearfarmland,
youmayhaveto dig deeperto
find undisturbedsoils, including
the original hydric soil. (Remem-
berto askfor permissionto dig,
andbesureyou fill up holeswhen
you’redone.)

PartI of thisbookcontainsother
informationonsoils (p. 12)and
helpful hintsaboutfindingwet-

landstudysites(seechapter6).

Procedure
WarmUp
Do studentshaveagardenor
flower boxathome?Havethey
evernoticedthecolor of soil?
Explain thatchemicalreactionsin
water-bearingsoilscausecolor
changes,andthatsoil colorcan
thereforebeusedasanindicator
of the frequencyanddurationof
wetness.Youmighthaveyour
moreadvancedstudentsstudy
thesereactions.Youngerstudents
shouldunderstandthatthe
presenceof watercauseschemical
changesthatmakewetlandsoils
look differentfrom othersoils.

TheActivity
PartI: MakeYour OwnSoil Color
Chart

Handout copiesof theapprop~
atecolor chartstudentpagefor
yourgradelevelandreviewthe
directions.Explainthatthisisa
verysimpiffied versionof the
Munseilbook.Havestudents
color thechart using the
Crayola® Crayon colornames
given. (It is important to use
the indicated colors in order to
identify the soils correctly.) Have
students completethe other steps
to prepare the charts. Theywifl
usethem for Part II.

Part II: Dig In!

I. Before goingoutside,show
students the premixed cat litter.
Have eachstudentfeel the
mixture’s texture. Give each
student a copy of the Soils
Data Chart studentpage.

2. At the wetland,usethe spade
to dig ahole abouttwo feet deep
to find and study wetland soils.
Note:If you do not find indica-
tions of wetland soils,try another
spot.

3. Avoiding the topmostlayer
of surfacematerial, pick at the
insidesurfacesof the holewith
the end of a yardstick to reveal
the true structure of the soil.
Removegolfbail-sizedpiecesof
soil from a sideof the holeat the
indicated depths (seedata chart).
Ask studentsto examineboth the
outsideand the insideof these
samples(break the soil balls into
two or threepieces).

4. Have studentsrecord soil
characteristicsand observations
in the SoilsData Chart, using the
color chart from Part I and the
word lists that accompaniesthe
data chart. Older studentscan
usethe Key to Soil Texture by
Feel onp. 238 to identify soil
types.

WrapUp andAction
After thedatachartshavebeen
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Do YouDig WetlandSoil?

completed,usetheDig In! ques-

tionsbelowfor groupdiscussion.

DIG IN!

1. IA/hat soil characteristicsdid you
observe?Sharedataandobserva-
tionsfrom students’completed
charts.Wetlandsoilsmayhave
anyof the characteristicslisted
below.If youwereableto dig
downto wetlandsoil, thestu-
dents’chartsshouldinonewayor
anothermatchthesedescriptions.

• someshadeof darkbrownor
black(seecolorchart)

• feelslike sticky clay andis some
shadeof gray,green,or darker
color (seecolorchart)

• madeup of peatororganic
material,sandand/orother
minerals,clay,silt, loam,or some
combinationof thesematerialsin.
layersor mixtures

• whensqueezed,stickstogether
or oozesout of fingersin a
nbbonlikestrand

• brokensurfacesof thesamples
revealmottlesor splotchesof
color throughoutthe samplein
someshadeof red,orange,or
yellow(seecolorchart)

• shadesof red or orange “rusty”
soilsurroundingrootsandroot
channels(theoxygenthatwetland
plantssendto their rootsoften
“leaks” out, oxidizingtheiron
in thesoil)

• no earthwormsin verywet,
saturatedsoil (theywoulddrown
or suffocate!)

• sulfurgasfromanaerobic

activity; smellslike rotteneggs
2. Howdid soil at thebottomofthe
hole differfromsoil near thesurface

~ in colorand texture?Thisdepends
on the typeof wetlandyouwere
in andthe levelof thewatertable
inyour samplearea.Youmay

haveobservedlayering of soils
similar to thediagramshown
here.Mostwetlandsoilshavea
dark layerof (aerobic)organicsoil
atthetop,whereoxygenis
exchangedwith theatmosphere,
and(anaerobic)mineralor
organicsoils below.

Samplesoil layers
in a wetland

3. Canyoufind evidencearoundyour
samplearea that showswherethesoil
particlescamefrom? Mostorganic
topsoilis theresultof thebreak-
down of fallen leavesanddead
plants,asdescribedin “Nature~s
Recyclers.”Organicwetlandsoil
is theaccumulationof organic
materialthathasnot decayed
becauseof theanaerobicsoil
condition.Mineralsoilsare
formedovertimefrom weather-
ing of rocks.Wetlandsoils on the
banksof streamsandriversmay
havebeenformedthroughthe
gradualdepositionof soilpar-
ticlesthatwerecarriedin (and
eroded)by water.

4~ Canyou tell wherethewaterand
soils in thisarea arecomingfrom?
Whatwatersheddrains to thisspot?
Havethestudentslook atfactors
thatbringwaterinto thearea,
sinceit is thedegreeof wetness
andhowit affectsthe conditionof
thesoil thatwearemostinter-
estedin here.Look attopographic
featuresof theareaandweather
conditions.For example,if the
wetlandlies in adepressionatthe
bottomof aslope,runofffrom the
slopewill endup in thewetland,
eventuallyseepinginto thesoil to
makeor keepit wet.

5. Did youfind anythingthat was
not natural (i.e., human-made)in the
soil? Howdoyou thinkit got there?
In manycases,humanproducts
(e.g., litter, chemicalpollutants)
entera wetlandjustas deposited
soil andothernaturalmaterials
do—withthe inflow of water.
Thesematerialsareintroducedto
theenvironmentatsomepoint,
whetherintentionallyor uninten-
tionally. Discussthesepossibilities
with the class.Havestudents
speculateon thesourceof any
human-madematerialstheyhave
found.

6. Comparewetlandsoil tosoil you
haveobservedat homeandaround
school.Howdo thesoilsdiffer,and
whatmakesthemdifferent?The
primarydifferenceis thatwetland
soil iswetorsaturatedfor an
extendedperiod,anduplandsoil
isnot saturated.Thecolorsof the
two soils aredifferentbecause
chemicalreactionsthatoccurin
anaerobic(saturated)soilsdiffer
from thosethatoccurin aerobic
soils.Thedifferencesthatstudents
mayobservein wetlandand
uplandsoilsdependon theareas
sampled—therearemanypossi-
bilities.Organicsoils arewetland
soils,if theoverallmatrix of the
soil throughouttheholeis organic.
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Assessment Notes:
Havestudents:

• observesoil samplesandrecord
their observations.

• classifysoil typesthroughcolor
analysis.

• identifyenvironmentaland
human-madefactorsthat
influencesoil conditions.

Extensions
If youfind clay orstickysoilwhile
outside,havestudentsmakesmall
wetlandsculpturesto takehome!

Invite anextensionagentor soil
scientistto visit theclassto
discusstheresultsof thefield
work. Ask this visitor to share
aspectsof his or her careerwith
students.

Naturein Your
Neighborhood:
Bea WetlandWatchdog!
Axe therewetlandsin your
neighborhoodthatneedprotect-
ing?Find astreamorotherbody
of water—orevenapuddlethat
stayswetfor a weekor more.Dig
a smallholein the groundanduse
your colorchartto seeif it maybe
a wetland.How arepeopleusing
thelandin andaroundthisspot?
Checkareaswheretheground
hasbeenplowedto build aroad,
house,or otherbuilding. If thesoil
is grayor verydark,it couldbea
wetland.Ask officials if the
constructionthereis legal. Devise
a neighborhoodplanto makethe
areaevenbetter.Youmightclean
up thearea,orplantwetland
plantsto preventerosionand
attractmorewildlife. Seechapter
6 for moreideas.
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Do YouDig WetlandSoil? StudentPage

SoilsData Chart
Recordthe wordsor phrasesthatapplyto eachsoil samplein thechartbelow.

Texture/moisture: Rub the soil
betweenyour fingers.Choose
wordsthatdescribehowit feels.

• dry, moist,wet,verywet, ordrippy

• falls apart,stickstogether,sticky
(sticksto fingers)

• feelslikeclay (easilymoldedinto
shapes)

• slippery,oozes(extrudesbetween
fingerswhenyousqueezeit)

Soilparticles: Draw the sizeand
shapeof theparticles.Whatis the
samplemadeof?

• sand(feelsgritty)

• minerals(tiny bitsof rock)

• clay (like thecatlitter sample)

• silt (like flour or powder;
slipperywhenwet)

• pebbles

• organicmatter(bitsof leaves,
twigs,bark, etc.)

ColonUsecolorchart

Other featuresor creatures: What
doesthesoil smelllike? List or
describeanyrocks,deadplants,or
othernonliving materialsin the
soil. List or describeanyliving
thingssuchasworms,roots,or
insects.Do you seeanyrootswith
“rusty” redor orangesoil around
them?

Depth From
Soil Surface

Texture!
Moisture

(describe how it
feels)

Soil Particles
(describe or identify

them)

Color #
(use color chart)

Other
Features or
Creatures

2 inches(5cm)

4inches (10cm)

6inches(15cm)

12 inches(30 cm)

18 inches(45 cm)

I.
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Do YouDig WetlandSoil? StudentPage(GradesK-3)

4
Color Me Wet!
1. UseCrayola®Crayons(aboxof 64) to color in thesquareson thechartbelow.It is very importantto use
theright colors!

2. Foldtherectanglein halfandcutout thedarkcircle.

3. Useyour chartwhenstudyingsoil. Yourchartis similar to thecomplicatedcolorchartswetlandscientists
useto identify wetlandsoils.

Hold thechartinonehandandholdasampleof soilbehindtheholewithyour otherhand.Try to matchthe
colorof thesoilto oneof thesquares.If it nearlymatchesaboxabovethediagonalline,it maybe wetland
soil.
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Do YouDig WetlandSoil? StudentPage(Grades4-12)

Color Me Wet!
UseCrayola@Crayonsto colorin thesquareson thechartbelow.It isveryimportanttousetherightcolors!Pressfirmly
whencoloring,unlessthenamesays“light.” Cutoutthewholechartandpasteit to apieceof posterboardorhalf of a
manilafolder.Carefullycutout theblackcircles,throughall thicknesses.

Usethiscolorchartwhenstudyingsoilin thefield. Wetlandscientistsusesimilarbut muchmorecomplicatedcolorcharts
to identify wetlandsoils.Hold thechartin onehand;is theotherhandholdasampleof soilbehindthechart,sothat it is
visible throughoneof theholes.Your soilsamplemaycontainbitsof rock,organicmaterial,andmineralconcentrations.
You mustkeyoutonlythedominantsoil colorandignoreall othermaterials.Move thesamplearounduntil you findone
or two colorsthatnearlymatchor approximatethedominantcolor.

Numbers1, 5,6,9,10, 13, 14, 15, 16, andsometimes2areprobablywetlandsoils; theothersareprobablynot wetland
soils.Anysoilwith abasic(matrix) colorthat is ashadeof darkbrown,black,or graymaybeawetlandsoil.You will
probablyseeothercolorsandmaterialswithin thematrixsoil-color.Thesecolorful streaksmaybetheresultof certain
minerals.Theyappearasshadesof red,orange,andyellow (associatedwith iron in thesoil), or black(associatedwith
manganese,not tobeconfusedwith darkorganicmaterial).Theseareasaregoodindicatorsof seasonalwetlandsand
otherwetlandsthatarenotalwayswet. Do notusethesecolormottlesto keyoutthesoil,butrecognizethat theyare
anadditionalindicatorof wetlandconditions.

WETLAND SOILS COLOR CHART
WET DRY

10. Black+ Sepia

3. Peach 4. Goldenrod

7. Tan 8. Bittersweet

11. Olivegreen+ Rawsienna 12. Indianred

13.Seagreen+Gray 14. Forestgreen+ Gray 15. Pinegreen+ Gray 16. Skyblue+ Cornflower+ Gray

1. Gray(light) + White

5.Gray

9. Black
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Do YouDig WetlandSoil?

Key to Soil Texture by Feel
Begin atthe placemarked“Start” andfollow theflow chartbyansweringthequestions,until youidentify the
soil sample.

1
S
A

LO~ %CLAY ~HI

START —)

Is thesoil really
(CLAY I neithergritty
ILOAMJ nor smooth?

YES NO

(CLAYJ
YES
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