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Definition

Afossilisthemineralizedpartialorcompleteform ofanorganism,orofanorganism’s
activity,thathasbeenpreservedasacast,impressionormold.Afossilgivestangible,
physicalevidenceofancientlifeandhasprovidedthebasisofthetheoryofevolutionin
theabsenceofpreservedsofttissues.

Therootofthewordfossilderivesfrom theLatinverb‘todig’(fodere).Apreserved
inorganicobjectisnotafossil.Thesameappliestothemummification,desiccationand
freezingoforganisms,asmineralizationisnotacharacteristicfeatureofthese
processes.Fossilform dependsonthematerialinwhichitispreserved,andtheancient
environment.Fossilscanalsorepresentorganism movementandactivityintheform of
footprintsandboringholes.Aninsecttrappedinamberisafossilsubtypeknownasan
inclusion;theoriginallysoft,gum-likeconiferoustreeresinhasfossilizedintostone-like
amberwiththechitinousskeletonoftheinsectinsidepreserved,asshownbelow.

Preservedinsecttrappedinamber

Theoldesthumanfossil,wherehumanreferstoHomoerectus,Homoergaster,and
Homogeorgicus,wasasetoffiveskullsfoundinDmanisiinGeorgiabetween1999and
2005.Thesedatebacktoapproximately1.8millionyearsago.Theoldestfossilremains
depictfivedifferentspeciesofmicrobe,preservedina3.5-billion-year-oldrock in
Australia.Thesemicrobeswerecarbon-datedbyresearchersatUCLAandtheUniversity
ofWisconsin-Madison.



TypesofFossils

Fossiltypesaregroupedaccordingtotheprocessinwhichtheyareformed,ortothe
evidencetheyhaveleftbehind.Themethodbywhichfossilsareformedistermedas
fossilization.Optimalconditionsforfossilizationarethatanorganism isburiedvery
soonafteritsdeathandintheabsenceofbacterialorfungaldecay,thatmineral-rich
watersandsedimentssurroundthesite,andtheimmediateenvironmentiscooland
hypoxic.

Compressions

Compressionsarethemostcommonfossilform,especiallyinplants,wheresomeor
theentireoriginalorganism isleftbehindasanimprintastheorganism isslowly
compressedbetweensedimentlayers.Thismeanscompressionfossilsareoften
distorted.Coal,afossilfuel,isanexampleofacompression,wherethecombinationof
fallenvegetationonhypoxicswamplandformedasludgewhichwasslowlycompressed
undertheverticalpressuresofswamplandsilts,andoveracourseofapproximately300
millionyears.Coal,asourceoffossilfuelenergy,isthereforefarfrom arenewable
source.

Compressionfossilofaprehistoricmoth

Asub-genreofthecompressionfossilisthecompactionfossil.Compactionshaveless
flatteninganddistortion,andathree-dimensionalform ispartiallyobservable.
Compactionsarerareamongcrustaceans,asthehardesttissue(theshellor
exoskeleton)isnotsupportedbyinternalstructures,leadingtocollapseanda
compressedfossil.Inlarger,morecomplexorganisms,softtissuesareusuallyunable
tosupporttheskeleton,andthereforethefossilformsaremorelikelytobe
compressionsthancompactions.Compactionsofplantformsaremorecommonly
found,butthefamousArchaeopteryxbavaricashownbelowisagoodexamplewhere
someslightthree-dimensionalstructurecanstillbeobserved.



FossilofArchaeopteryxbavarica

Petrifactions

Petrifiedremainsaretheresultofthereplacementoftheoriginalremainswithvery
specificminerals,whichmustbepresentinsufficientquantitiesdissolvedinthewater
source.Petrificationisanolderterm andrarelyusedexceptatcertaintouristsites.The
processbywhichtheorganism’scomponentsarereplacedbywater-solublemineralsis
calledmineralization.Thesemineralsaremostcommonlycalcium carbonate,silicon
dioxide,ironsulfide,ironcarbonateandcalcium phosphate.Asthetissueofthedead,
buriedorganism dissolves,thegapsleftbehindallowthesemineralstoseepin.Soft
tissuesaregenerallylesswellpreservedthanthepetrifaction(orpetrification)ofhard
tissues,dependingontheenvironmentandtherateofthereplacementprocess.
Petrifiedforests,liketheoneinArizonashownbelow,containstone-liketreestumps,
theresultoforiginaltissuebeingreplacedwithcrystalizedminerals.



PetrifiedTrees

CastsandMolds

Whendeadorganismsfrom earliergeologicerasarerapidlyburiedinsand,clayorsilt
sediments,thesofttissuesdecay,buthardertissuessuchasshells,carapaces,teeth
andbonesrequireamuchlongerperiodtodissolve.

Amoldfossilistheequivalentofaplastercastmoldofawaxmodel.Ifanorganism
becomestrappedinsediment,decompositiontakesplaceatanextremelyslowrateas
thesedimentdriesoutandbecomesrock.Whentherockiscrackedopenmillionsof
yearslater,theimpressionoftheorganism canbeseenoutlinedintherock,asinthe
shellfeaturedbelow.

Moldfossilofabivalve

Acastfossilistheequivalentofliquidporcelainpouredintoaplaster-castmold.Once
dry,themoldcanberemovedandaporcelainversionoftheoriginalwaxmodelisthe



result.Tobecomeacast,mineralizationoftheslowlydecomposingorganism is
necessary.Thisprocessisthesameaspetrification,butinthiscaseisnamed
accordingtothefossilform.Acastalwayshasamold,althoughthesecanbecomelost
overmillennia.Thiscastofagiantwhelkclearlyshowsitsmorphologyinthree
dimensions.

Castfossilofawhelk

ChemicalFossilsorChemofossils

Sometimesitisonlychemicalsthatareleftbehind,asinthecaseofcarbonization
whereallotherchemicaltracesslowlydisappear,leavingathinlayerofcarbon.This
phenomenonisknownasacarbonfilm fossilorphytoleim andlookslikeacarefulblack
orbrowntracingoftheoriginalorganism intwodimensions.Carbonfilmsusuallyoccur
atthesametimeascompression,leavingafinecarbonprintonthesurfaceofarock.In
fact,anyorganicmoleculesleftbehindthatprovetheexistenceofpastlifeare
consideredtobechemicalfossils.

Traces,TracksandTrails

Tracefossils,alsocalledichnofossils,tellusaboutanorganism’sbehaviorratherthan
representingitsanatomicalform.Tracesaresplitintofoursub-groups–tracks,trails,
coprolites,andgastroliths.Tracksarefootprints,pawprintsorclawprintswhich
becomecoveredwithsedimentbeforetheyarewashedawaybyrainorwave.Trailsare
notusuallymadebyfeet,butbytentacles,thecrawlingpatternsofsnakesandworms,
ortheboreholesofprehistoricbeetles.ThepicturebelowfeaturesaTyrannosaurusrex
track.



Tyrannosaurusrexfossilfootprint

Therearetwootherclassesoftracefossils;coprolitesandgastroliths.Thefirst
representsfossilizedfeceswhichusuallycontaindifficulttodigestremnantsofameal.
Coprolitesareusuallypetrified,orcastandmoldfossils.Gastrolithsarestones
swallowedbycertainanimalstoaiddigestion.

HowareFossilsFormed?

Asalreadymentioned,theidealconditionsforfossilizationareimmediateburialin
hypoxic,mineral-richsedimentsinalowtemperatureenvironment.Theseelements
maketheexistenceoffossilsrare.Fourtypesofprocesscontributetotheformationof
afossil.Thesearemineralization,carbonization,encrustationanddistillation.They
occuronceanorganism hasbecometrappedwithinthesurroundingsediment,and
primarilydependonthemineralcompositionofsiltandwater.

Mineralization

Mineralizationisthemostcommonprocessinfossilization.Waterwithinthesediment
containsmineralsthat,overtime,slowlyreplacethetissuesoftheoriginalliving
organism.Themostprevalentmineralsthatcontributetothefossilizationprocessare
calcium carbonate,ironsulfide,ironcarbonate,calcium phosphate,andsilica(silicon,
silicondioxideorquartz).

CarbonizationandDistillation

Theinitiationofcarbonizationrequiresacertaintypeofbacteriathatcreatesan



anaerobicenvironmentdevoidofanyoxygenornitrogen.Thisbacteriaturnsplantlife
intocarbon.Undermillionsofyearsofverticalcompression,theseancientcarbonfields
becomecoaldeposits.Distillationdescribestheprocessbywhichcarbonfilm or
phytoleim fossilsareformed.Thisisanextremelyrareoccurrence,butcangiveafine
imageofsofttissues.Fossilsobtainedbydistillationareusuallybadlypreserved,
althoughsignificantexternaldetailispossible.

Encrustation

Encrustationoccursinthepresenceofminerals–usuallycalcium carbonate–
depositedinvariouslayersontopoftheremainsofanorganism.Astidesriseandfall
orwaterlevelsfluctuate,mineralsslowlyform amold.Whilemineralizationreplaces
organicmatter,encrustationcoversit.Mineralizationwillform acast,encrustationthe
mold.


