
t1
dodg gdcflqnc@O€ oTEodoa drdg

aTaEo@ Sceco@

Ogdzo 4@cd doddro

e:;rtlr;:d1So'O -qdc5c.,:,rt' (Erperimental archaeology.), (icr;:OOori"r gdoti,rrO
(Ethno archaeolog;,'). q g;;r3qrrO (Geoarchaeolcg5,), eljol air,.ddlzo., reEl,>

eeo2r:Joor c1g@oo 65, (Vertebrate tapironomyl 3@or;e.r oia,c-dr: r-piJlcel;r

gdcSqrc rtodpCa Scee-: eeocJoaS:a oetj egrrrrcOn: esme35o@ $orOf;c;
SEaq c;rp@ e.,5Oaro erd o169- a:1g5o pqq eOO96C 6qOoe. (Schiff-er

1983:675) op,3o e.;s) 6rEoo e€ a:md5o@ $ocgr@ ao ts@drJC
pric5e,i:rsi@zo oo'eeg.€trr odccr-oi gdo arc@gqc8to o@i@ Egob oe@a)rdo.;aj
i'-8:r JCr eo. e;o-tsg dCr erdoer dlSO a:Ss ,:;:11-.;,rr-: oor5q,sra@a
o-9ie :l;rct5ea e5;.: e;to JO: Dc. .riloeC e,SAare :i qlee;
g65d1e,de 9to :erpet:-, erae:'Eo@ {ccq:@ erc oOdalc; eOro:::,
qt;rcOd6o, 8rr{o-5fe<s, e.:8nec6 cobt efo*:csoi qg EBeiO oeeo coolgb}o oetO
ttr1rl. i950- 1960 Qg:boc <jr:oocee elor:c.:oog oi@6etil ee@el gdcoqrcojcln:
og:e .or c1Q ru@cej orc @rso oUor@e oilcdEdl rr-oocj8 o1fl egoccl:roni
o;:rQ8e . grirtr,ursi@a: qrioeg qcdroc E gc6 ep$gueo cr.r:cOei

ee@d::t.",,ocat Cbi,rlr,o l SeiOc:rJnanr o.gee doo (patterns) elg:dOc Q.: o1n.
(d@' 675) o'@Cc epccb;: o(j€o r. ori(8c,: oito. @:r:e CUce: otc etdcOes.q

es@OrdcJoezr, q oOO15 dOc otg:rrc oo sDtnl. Edc8r.lc qoiraOg r,116 o@016
,J-: Soc,.gfeocsj@m SDpg @6lrJ eogo:r oz, o-(io. @:oCOoin gijc5qloO 49
o,eO15 dcr qp6! E qgsl ciOc 6bgr.qn.E ?r3?rcgb)cr5 $c,rcO@ eo dz;U:
@rgro oc iccocoa: eelnr€o.@ $.:co@, ceoeeoa6n clc ooajna8ro o:lcour
(aiocaocon) $orc@ .vtrJ gdcoqxc(eoco o156 ec@rd e)c o8a:do B€a<;
qOi:oerc.:O ocie 988 oocO qin ("Irigger 1967:149).

[14s]



1960 og e66g r:O gdc8qrcO r;p,rd orltil a:r:e.dOe@ $ecO@o ol ee@Oz::O

ar:rco Ogg Csao'c.:C Socqceo gal 8o. d@.S. SmiJ (M.B. Schiffer), dsIoE

(Rathje), Fs:ooib€) (Binford) Ol:r}r:Qo dc.: qbda>ozrcoJ@zo gdc8qr:cO qg

$c,:rqc@o i::@ ors:c,: ooro oaorQC eso5C)corc,: Ec.:. qldcbo (Ascher) qpo
60CjcJ c:E 5o19o6. dc^: gdc8qtroS@o qolraCA g@c6o eoJ oCec;

epgrodErJ e€3oo otgri ol5. eeaedDo@ @o:cqc@oaiO q2o eeoedzoa8o oc

reO:acc5zo zrlrrloa2 SgCo rp:a:do c,io out zs,cit€ qr{Cr e11o. (Ascher 1968:

43- 52) 1g7O q nDE6f (Corvgill.t 58ai a:loei3o@ $ocqo@ te@O::-rc,r ePqet€d

oQSe:ri or>cO rp1o. flml€58o@ .$c,rrC@c^: gUC G)cr:rO Obcec o{OBe. gdrOter2

8tjOc6c,: orc :rlrJooi8@ eirQc; '9ot tgOr:r OOO t9p Eqor-d qoO: ei1or.

(Schiffer I9B3:675) g5:Cedq:rJ8 g@r€6co oaas'd8 rJgocz:: a:roedEo@

$orl@c ac ee@OoJ'O norJ eqentsml 1970 qcamocd' oOu:ai$e'@ ooJOc;

(Transiormation position) =:@ui g16 Dc. qdeaqce)1po@ gdc5q:scO

(Experirnental arohaeology), 9:oCCoo gd:5qu:e, (Etlmo archaeology)" q

gdcDquC ((ieoarchaeolog,u ), oo-. ooddlao eeSo e:qio''d C1g$og 68'
(Verlebrate taphonomy.l" cr6 SeooCcg dgoig oo:rti8oO t{ac:no
,,mod8 q eonr6 8C3. (do1il6; 2002 d361- 365)

g'JrOesqOg 9(!r:6o tola,r$ieO $orCp trr es@ilojOo eE q2d1e.: dC

eacroo dnl q-6c"oclia tr.6te :.riQ:rI5c o)1i:,r. e;lc:$eO Solc@ o(E?tJ

gchatlqOg geco6o qa0e otr C3o 53il z:: e-or89 eoe,or g,lcO.dqOe

gOr"6c3 d3ec8. 1979 Q oSOa O. o'm:oog (Jerns O. connell) 9C,9

CIesogQocoO q6lc^:odr (Alyawara) r{oedpo qc@oc rog qOreo ogQ Sorg
.oo r;Or o6ee a{oedp6 e€ edcOedq g1A<a SOrO gzaO Sc,:rzordzo0 aldr:l

Cq eddco, EPgOr: geJrosl e,s'Ora oezrl@ qoor8::: Ai, O3c'uer} e:Qc.:e

6O1dQo eogr:c o169<-, eor9se, e21o. (Schiffer 1983:679& drr'dp eeloSo'@

$cecO@ce r2g eclrOadqC6 e.:9cdr.,: (Size) orlo 9o: O1i;od e.:c-acS.

gdrOCqog gOc<6o eloc Esirrl8oO nlsloolrsl Eo'Oo o15C ooocJ

5)ltrrioo G]O?tl , 5o@ a:@eoroocO ir'zooOE q dce eJ6oc8. Eocdlro'cor:: qOc

eicicOtse EorzrJ8o@ e^rOtlr5o,ro C1-flo. zD€ :oe:C aoc @ocascdal0 o1C1tiI-Q

aidco err@oe r2Oc -ojL)eeq ,,rios:f 5o@ @c,aco@c.:o EoltrJEO ooosJ

br15 EO o@ eerOsro ee1g6o tre gOO@no dgor,?. g6O$arOero ((

(Recycling) gJcCadqOg e:0r<6il oaro'rJ8 O3oc3. @csrO C5..:c iOrOg

O8aoie.,c,r 6e, ricgoog D5o srlo e15 689o d1:i:c QiE End
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gBC66d€6oO gnl mg qcg<,-) g@c6cnJ@n:O zBOc E E,r. o1:rJosi to@

$o:C@ocCQ q g@roics gac Clqc;doO.(d@, 679).

oCco.eocO';n} qCooa 96oJ c,-e::rJCc Q qitrJo.l;J AOc,l @cbco oajo-aj
68gaj eeqoi oc ce:do.gCorod.6 O6?rj gcScOedr2og g@c6c,: eeeOo OOB.

eeln$e@ $ecO@;: r;g e!@ $o:qcgceat a:g?rr cr169 Osq.ooa. CqceDd€6cobj

e.grc 5r:rg Oadqoal eer-r,c ep6al glSOg orOoi CedEOo Oo olrrlor:1 g 5e
gorg OcJqoO ol:ldS€, @o Clercs gSOg oorg gdcOadEO zo.AE OOO i:ojoO.
es@orj modg qcSoO ard€ 58d1.qt Ogelorr} eDg:roccb ellao.C o.OO

S.,:oOSo 8ic'Je (eiO,679). crcrc;?r dgaO urpOo <rdoOeds2q SoaB orOc;O
orJo'O. dOl Ocqarc e C 6rl !-arrri:313t9 .Derre:, eigir.c^: .g-Oc>o eEO
togooO. E€r-r q Bdoa:dqra arrOno6. Oag ggoO @15, @et, Cr€ E."a
Eslri 53oO o16ori,r'i gt:a. o-rq p;6otO Serg onrOaj 5o1:l 53s@
erT6crCd r:o5 (dO' 679).

eJodp eldre,=el:t sg eooeJaaEio 2::ra.6t cr.eeJ@ e.ic,,oocOa Cre€6 q

r)6o.r:mO :oOdiCC gd:5qlr r?re5roj eqrlg a3r;.eo tob. gdcEqo:r$Omr

; 3cI:- -)-)r :l-- i,- i --)c-1r-rr --u-.t:{ crj ;S s.S<l-:C ,qje
:e3:.;O e5;r:ssrio ag e,c:ia d orl ee@ddc. eeeedcj qbdroor::co@ eqCe

:-S:r,g5. eSoo.J ;JColOo ot-c:rrc gt16gi epo egsijrtjoozt@i e:dr5cr:csi€l,rr
es"Eqi Orijatcg)r3jO oersr: OrCuo Oat oes Sp.AqCo e:ooe 6ls3eolSCoo
Sgaqod ocrce qe.,o0iOon{ gdc 8Ec; gece. ee99 8O 8qr:ccqe,rtulu dtz
6res<rc.: Eg urod dgocf ta3ocecoj JE 6-edrCOOoC tp,dtiC AC(oq
O1O696rd rr.ordO $or:;l9a 0; o.r::ltlel. r{oedp gdc5e;r:rcqcocOcl $oedO..:.

dr::@ zlodp:,: oc teO..i)Cf, oOl::te5@ cgg EBC eDprlr oo gio$on} eul gOc

oe:r e5;arael enodE do esa$Ce dgor:l di86. odcOeds2Og ol8doo
iJc,,: oo39 qgC gdcOq.urr,qcro oid.6 gc:rO $ocncdaO eog::tr op gdE.
ffltitogb)o egC oocfieool I gdc5e,r:oC@at Oclla: r;@r: @rrsro OSooe,rsJO

epc@aipe6co otocO erl8olnl CdO e6j,Et @cirO OSocOrrJ ?r)a?r, e,roj0coo:co

53O gcio5q>crrli^:cod atcSc e,oodo o6;at ee16to eo15c,: (Shamon 2005).

<.:,jr5er:siQa rloep e€ arfl 5q 5Eg gt8 eioLOeeqog praf0d
qb<) g5<r, OcrlO @oczo:inl@ro gEd3':6. ee@orr5 5O tlo dOr ,;loO e;O6.
apeJ gd:;raiqCe dOc oo 5oe:r, @catC eb-rcOge cjOr oot Eo@zo ,8.q1o18

or:c6c,roD. ogpts{ i,geeral g(BbJ J d g,fiOe.dq Ebrd oOBz: epaioU

eeeiqocOc^: qgmlq? eJ or<jetc oeoQOgr Cbcit ,JOcoajod qijOce qgmql8
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o?r}rlrrJ $ a:c ee@O?tJo, $cerO@c,: r2@r$qi8 e.:€s 9ror5c5 ozocO oot:> E@tec

aetr eroD. oaeE n:oo)cogl gete9 o086o6 6e.:c^: m8nd<6c,:O '.t7

gccozs:c,:O dgecp ea?r 03c.rcncd de.:rc;6n, 8oOe,ucr:J@st eoc cecor$n

$cco@o re'eg'g een>adEo@ $c.r:of;c.: ocec gbr teigg epbd qlnfEc,: eo1n.

(Wood and Jonson 1978:316) oOo ogp O<jc.r ee"ObO::rco a:dg elao'C 1968 q

epldob (Ascher) E8zrj q A?tl q:r4d1O 1972- 1976 ECId Q qo@5re:cp

gcSc8qr:rrqo'os2 O::: e8ocj @c.:C Eerb (Michel Brian Schiffer) EECce. o9@

oqorl:::c@ ne ndlgj 9Q3od n:ogi nledp te1al1ad@ 8@AqO<e' qleaOtlO

eipC Co-dgc^:al rgol ro3tr Ciel e.:5q eCCcto:tm ScsrOSC gcd@oroe. (0@)' 316)

8ob q a$Ococ5zo $cocc@rr Se:orJ (N- transfbrnls) oefi qtsJ I ea,d de6:tj
gdc8qur:Ioa OoUocOto o8od-c6o ilr: Esld dce alc8o eer:ie,Soo'.e:ri

(Systemic context) glScEe,urdO3t eor:rqbarc-: (Archaeological conlext) AOO

o6olJor:r.s E@r$ oges .9p or1QrJ5o. (Schiffer 1972( 157- 158)

eeeO aCocOd .n5<jcsuJ ooc91tl. 8E 8C:rJod fio:rOSo 8go'O. tolta
p@o:C oCB. eJ6 tdr:rodoori SgCtr E5irzerS $orO@:d 96:a Ogoo

Oe-Jo'lrr ercce OoeO o@6al e'5cO d e€ are€ qi6 q'j:e,tsQ q EiQ€oj
c.o"d:a i:tC-e c,*. L-g a::--" '-.1:r:-- -- '-rL')- :(5r:]- 1-C-g j 3: r"1sr.

g.Jc5q>:oi@a o;rJeetrt g'5-clr:ao;? oeO tslls-'':3n e8 e?il56 95lJ

ole,oole'-. (Wood and Jonson 1978 ( 317.) ol"q Eq;rqel:r e,coes Sgoer e':c"i2

6c,:cofioc: aioeccoo o1ze, 8d:dsJ qoO:ooc^:z:J ogoo8. @7t,l5) t.l gcd

p6oceecq8r} g o'9G) atoatcse. pOr2r;6o o63qr o16.9 qdr.:lc qiolo'rI

mlodpe.,g orojOc.: qOodcO mci oil3@O(J. escotQ @9O:r EEc.rrb):d o3o' 5e6

Sore;@ ooir:rOai ep1tl. e)qaJe g6c0qucol@m ee,t{SceroO crcoQ @6EO

dgocrtoot oaoedq o?5ja eiCoOjri o1695 goc Clc"rojo. edorarc8r> orc

eeoedmaSa rr.llrioq qg gJroeJ? sisosi O',9o e)eor?l e0o @oco@rj

o:€,or "rrd3oE g5)r Oiq"rdoe (Cornrvall 1958)' rlo"Jp esb)a{Eo@ eeo55€6

@eco@o toldQO osJdl0 oo gCool dDiec3.

sJ*dp eona$ts@ $cere@o e,c'g€io''ral o3ee Ego:rJe'=J oa: :l@

r9:Olo p6l ooco c,.o5rco. ioeJp e.:1roied9o dSocp1 gdr: toc5reloai gi
oarcO o'.c!5.r OcJ Eg o6)cOaj o€653o?il)a odqc 89CI ogee gOuce?ic': ?Dg

o!tE). ot3 e5) g'Jrr: {lrOlo O::: dtSoj ti onodE C15 el,eOracsbl ocsrq

6e yiQ.i. eJ re2O oeo eeaedoo g,:,:cr: @alC@ oqool 3)e?tl3 .tE) olla' daf

6@c.:o Horizonatlon o-C€5 criQ?,:lo'Co: eP5)d elo?rlil Homogenization

tLs2l



(haplodization) ogee eolQr::oD. crgg OtjooC esleoE@ O:Oc eeEo eSOrce.

Homogenization clp Clqr,toJ 6c,:co@ce6. do e.?oo{Q 5q;:ccr.8C ar
gdcSqlorq8sJ o::: oqSSesO@ OlqooloO. rr-q!@ tealeiso@ p@oOq oqel

Eol::!i?rr: Oooc.:rrj @olg o'r)coO8. Homogenization c,:r: $ocO@co @,e:Jg

Ocl@-6?rJ niCoacO do e:ee 6gEo@ $c;scO@oal e.gee or1Qalo3 eraro. dc":

(Pedoturbation) ogte c, ccg::Joo Eo,5 or0 @g8@ dE SCEe,uooj@a,

dtecc,s6n,, o:li ,e.ll.cS?;l <r-e-rt:ladm@ OeO e:es griE@, 69 EO all
O$e tod.ooo gdSOB (Wood and Jonson 1978;317).

1961 q oorJgi (llole) E8C ocr wRg5o@ @cecOf;c (Pedotur.bation) e€
tD-q5rcrDb ec16 6c,r-prt 5oc^:m qniCc eao. (OO:3i7) gsi oeJroocgcsbj

$u:rrp etlorlO laerc.? qg odrootJ gdO o,org grea.6o oorrjOo qrad ellos9al
e.:0e6laj ai logce.:c-rzoO #@r oOt. gcjcDqr:cqtal o@@ SocO@zrI eeOct gor
6-Qooer 6e)So? noer Eod O@6tl1 CIg2r}O SocrlcB ?oCOe, tnc?rr3

o169t)oI g.q2do qoi$ erio elrdr*ar 5(9oEJ do Sc.:co@ cg6?rj eje,raleo@

€slCB e-ro. eres gcirr: @rC;s omre ooa: $ecden O:r}r:l Q d@ esme$3o@

$o:OpC e,tr 5O ije(,r:n LJrF) e e:1:) (J53 oe,cjor Qc, eo18o.

{carO@ce oo @g 8@o Ogeral tecoro

1. eeqrl 56:rJ qi8 r:dzs: oOoeda@ eoqui igO-: Sar: ocgroc oo:rr .;gr)
l. :rri;. Jl:{ c,,3 5J5r e;5r,-59 gC er, 9ci i:{oEos $orror6sieo
3. qia Soe ar(6al epr5 mdar

oCoredzoO

E€; OqO orc tots

4. aiolrjO Ogr:o.c;d 4rS n,jsr
e-Orleeto@

d'-.o{* -i.,Jai€ '-1r c-: feser -.;

5. e;oo:oiOo.; o) ees,td+:ioor{

eI:49?t5) o.u?te3to.g

O1O eiuooie-:?r6 err gesr,Je6o

6. Cotac e6::t ep6 ado o'Oesnl@ Ccg, Croro err Eg(o
-. Jq- gfar i.r'5::-:- --s\e.r.J o2 oo dg.3 ot: rlglr.3:l ri1:irt

8. eie,r5a e6rt q15 aio e.Cr::;J:o@ es-45a: CC{6Cg Oticr?ro eJof olt.e5ra
9. al ml@eel O66J er8 rodrl
oOmaiml@

Q eC:o

Ce q,,l:o 1r:1z;,$o@ S,r:8Q irr Ji Aet:r!r-) esria ct;JCr:l ed. fl. oarCljo.d Oc2C (A{lcrHoie

:1961)
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toqclJ 6oc 9160o: ooordzo@ (Tunalturbation- disturbance b--v animals)

Fr.tralturbatiotr csrtjo?t8 eiUOc,s eeq:a @6ai oe: 69 oo: eprzncdo8. (Wood

and Jonson 1978:318) e1un orr,Jar eeq:d EEaJ e11t zod3 eAl, g6dc
gdcDqrcrqS?t{5A:tJ eOrooc,: roclp g1ofi. ffietJ or s2ob) Od<mocd Q ooad

c,.,ncOai OOO e.:Ccr.e. S:::$rJ SObjO SeceQ ggC S8rrl dce Ddlo m>dp 9618.

de q1o1@ 0O oos c2g o::rcor1@cio c, et1o1@ 5O goc oip<5o q Szsa8 eodp

g08. o@+r esq:d ooc.e-g,coe Sded eio'rO qeoc ecc<Jtl 5O eJec 55C Obeaor:j

arc ee"g8z$oloz;J gr2 €corQ 5)(Jrt5 eolJelc ,lOzrj n:dE. loi6O OC:Q o@tl eeqzrr

Dtr: ercd::: cQ "?eor ngc:si qcnrcio-otrJ n16@ ordeiaO 8€ erpsrrclb)

eo1n. egOc ogcoOC8"^:ar Ogoroor (Krotovian stuctures) ege.: eog:rJO::: eod

toJe.rJO gdrEqlccqcocc-r o'@c9 gaed,: 6eto olo-dp qc@oa elpoO. '9o g'.rlrl
Curocerrj Oo Eo gn3ooi od:e'e-,t:J5cac q6od 2i1ooeDrC pitnr OSooC a:qo
sl qC rrcda €5or8o', oo:63ejeeC, oocooqoi ma@rJ s-'c F@ CI€CuJc:

(Grinnell 1978:137).

,26 orcom r6de:t3ot ersJ 55n :t5e Cgc eooj 6;::J $oeeJCrS

c,QoC ff@'t E) Oa eerie (Vole), CtG 6i;ur, FOqi er:io Aa9 ogerr

(Gopher), oCpd (Squirrels), 3e, $sJsico?tr (Shreivs), Do;derooa eq8o ooed

ac,i$b€ir 6,@, o16@0 qro;ooO. (Wcod and .Ionson 1978( 318) ee@ird

epoaJOcCg Og:tJ vqEO ertr tclg8gO @Ag2tl o@o zocbc,:z;rc@ o06.

eQ:rloid eee sJg' $c.e:n:rdn9 Jte':::slo rler@d:ncJ O:l eind o'@ Spaqo

,36rr.scrlQo q196n:loe n5r: gc q';:::elo8:ri qry+ elldr: r8doc,Sd aac

l;leBteqrr es@e:lJ<6 Ccaootl c;coe a:l;lrJ Eg 53go ocrj Sraa5 nd rlr@il'

oaa zs,rgca- Eg oa:i qora Soo5) r2g, eoeo Oo: dC eeor'il oo5l 81rr.

Cqcecdo o'ga: qqqgQlo oOe>eereeo o2g o3O gcrr} arr A@ ogfpC Sd
e.:a,2e-,d qg OI2EC ooeezi 8oc;O 15 - 20 C qoi gecenoai 9rr gOoI oda
OOd, aead oeozsg:l ooi oraSs:f .iE e:ee ee@gbcro,;::rJg @g ,6800 '9gd
eorg'oJ Or: ruO etgo:rrr'c,15 Ero. (OO,3iB- 320)

ee@srd odcoOrrOoc s23oe eeqC Aoc olQd-l qg eo:d:r' qso ul'65J

.Ogc e11t e:nrrrjcrO orb8ioo oE i":oe,: 6Cr: oeor{,Jce:cjomo tio'gCg7@ '/200 -

14000 uJ ergg; (Ebi5)dceC eOrrn 20- 40 ol er:o 9@c-6c.:t,l) @q8OO o'ioo:

d8. 1'l-horp 1949) ffio eeacaoOQ Ee Oo FO oslgC eC rl6e eA8' dO AC

oed C$aJ to<;ur crord Eo Qc,:E Ec^: Ec c,rst {ota o;16 eiile6c.3 (Rodcnt

eskers) ogte 'cogootr eAE. aol$ooCSScscoO F@ 6CPC u16r:ca zod et8

[1s4]



efrtocd.oo -Ug BogC@OcjonO ogQal o-ocC 2o-5ml (Obro eslog@O oOcrJ

7aJ) oSoee @o28Oc.t Cc58me., ocl?, dE. epcalDC Ao{oce cgc@orO EOCO:::

F@ogpo (Citelius unduiates) oeocQar OSOocc Q a:zi: erad 6sd8 cc pge6sJ

d1Q@ CcUSoO etcdi:r gnd t:c o6?r} Og: q1t qcmcrJc:O o-eaCcrcecdcib)c,

6ogig1@ 18000 ?il (epnlationO oerrrJ 8 al) o@ei oC8. EaJOcsc (Kangaroo

rat) (Dipodomys speclabilis baile,vi) oo:e1@ En)6 Qba: 6,@o edOSaJ

Bb9rcsce aldl:r eoota6. lPrice 1971:100) o@ oir:l odedO (Best) a1@lolarc

o.Ob)€oerroO Black r,vather draw o:@ go{rnce e1c@olO ep-rcoocs orirrO g1rl.

l: 5e.j.ic:;ro"d cJceja{drr:: :oczrjordo er@atO eSCoJ cr:l mcrljaod @.:: (Gerbil)

SErrJ orcda CE ee Oor :odo cq geda: epc@nO flonc,, OlSo 6o-gJ@Od

drln Eg 200 000 i e9<6 c O,r: ou:rod:a Cq godo: Ec,SoO Otlor

ltoq,i-P-i dla:f qg 6(1 000 o e@<E q o1,glrlr o.oo 6o.D. (tu)

5o:g #dorE:d r:r: ScgC, ogc,s3 ll.€6 ACI qc$so Bcrj Cer

go:dced (prairie dogs), poOC (Badgers), 5,d1qtlolrJ (Skunks), gc@86f3ri
(Arrnadilla), Opp$suul. Woodchucks. oO:;:O ol3gbt O15 eeq:rj q o1$ijo r26f

ocd:r, ttod oo;goe e.!r.:l ;5 e:cc o:rO w+od Soon oOO qgi elcd6.
D;-:rg €iec,3=js.;i :::. lj =-3-; -S;rorinO Oe:rl Equc,gro on oBQ

9cs:e, cro3, oJ:Oe-ie Ctgl oo-3-g r:-acOee or oOaoj gqeecr:.lt,o gOl
OqSO eec qorj oa:o39Od orfi:r,cOrJ g?tee eaq q1@oe OeCro,,,r

S"cltoriaE) Ogoc::: OOB. o@e eeqalo.iC q6! ot16o@ r$oc:ocdroO ei3r::
qeee Sjd 2o5 aj (epf; z rJ) oi9<r goea, elQ Q1@<; ar16 OO oeerc,rc oob-)

efila. €s@e1dml' S'rrg #JocSrjo-rr:r' ceeo q1.il dgoio eg6f6 oc8. o.or
60:l qr@raO oec Aor ci5 oi_-ce @g5Oe oOre:rlosl?, O?l dgol@ odq
Oo: AC qlqdl q198nr:e,, eicGoo nd e18 cfeDc:l, @r8lr} otopdt qrj)oo e+tta.

(ro)

s'oc6SedeeCe-o $ormcdbO q q6l arcdzl ddoc8r-{oio , ocmrr5re:@

CCo e.:@co oee^:., eSgcSo: E<r-{o:Cg qqtiinra oCoC 66O.j err oej
@98tlO odq E epic. gpCod eC eri3@ @qEO ooal EO @Od 5,8 t;I qocl
(e3 tS-zsr;i) e@-o olgdO tgOo go,J d eeqecc <Jg upo.cd 6,OOo:ceC -.l
Oge::8. oe:c6Ea3aC r;;rL oOedr gi@c<6or3 8O @cntg g@c.s6c.: ocj@ oed

on)ig ggl::Jocd iltaroe :rre epo:L: <gore) cacofl. gQol ql6 mda o@g

e?rE€i.g 8OB gcncoc,:e oo:og:ro.C?'i 6,CO @4 E ooorj. ooclsSa{e.rC ,-1)@

qeo: etld 6oEO drl e;aqOni ;u2g, Eoecr5c,:nj gOrrj ol@ O@B :rlao o-.col

[1ss]



:::in8. o@@ eeq:dorJ dO Scecncclm@ 6esc oo:nJoo:cdc,:mro 8ogCa7@ 1000

z;J o0<6 (qmlzodcamlO oOcC Eoonr) oed g@r+6c,:ml @e 8OO e.:16od. (Trop

1949) oocp:nod $c.:crocoto@ dgc@o gdc8qr>c niodpog Eo:cg oo:s:aJar@

gi8 85@e oerEoO.

o8ouJ, epgasJ,oc qoes:ed ma@rd

eicoq Eqr:ccq8eJ 58o{ i;er @g8g o-toodE AgeosJ et3 oOc::nooj

ClqoolmgsJ gglaioo Aee:eO:5j oeocQrrJ qooOCC orlcO ocar: qin. gQrd

OOr.; Obo oge: C5O e bece:erea i:de oges eiSOlJcJpo 5 eP15). clQ?tJ 5Jg

E8o,r Obcec dOc ep1r3 eod Or:cCod te ee@oc1r F@ Oq9c, DOC go6i Q@

toro 6.:ed errc oeot, i2@ otsut eScCO (l.)|",r5J AA6 o158 EE@si o,12 3Co
Sscrcrocd $ormcrirl@ oeo @g OeO OeocE. gdrDqtc,rqEC Sdrrlodq;or
@r;8o Soara qgriq eC c;,ic) qccc?5]occr:{ S5rrJor'l 4pgoC @q8oo

oolo?rr?, oai giEi oD olrJe-.o2 olra e6 g1o6r2rt Ea:co. ro'@rQr:iod Soc
6a:c Egc19o: odd o15 qz of 'olriqSorooC e-CoS Oo;3oc o1@ru'd. qOc

Oi5 agi mia€ o9rrJ@ 3@adpqbr 91O s1dQq, or€95 OEi:ard gr:=<6crr

q dO Ee:c ooei:oaEzo9c Clqoslnr@z;J ener::clo otlcoiB ooo,2 @rO.:cod

qe nlnie.:sl oe,t. (Baxter&Holc 1967:125)

g,s)51 .r1€S-oroe qgg'1errjool:rj slr oO.3?tioo:li orolg edodror:c,sO

B1) e,3 eituo-! 9l-.^:zri- 3::-\ '-.t5; i *-*:t* 'j:]l- ets,. oB c)e''l

o3@r<aoc;C Qq qr, or1.J1 no.eg eC;€:t;J gd oar- ge,ls, to:E oteccs3

oLe?r) epl-a. o(9s ma@aj ooO gnr t,q Aeerz@ n5zl esr5 erroq -eC-J 
gO5

oqzoml (qE o asj) c:9sn c.:c., 8O e48OO or,rr: dp gAG (",je). rlQr:eo

$ecmrdm@ g.5cce$E 8da$ eoc Sdee qraci Soral E@ (Ilomogeniztion or

Haplidization) omo'iE Ogor3. $@ $c,:c @qBC '6geaa deo oozrred 56@c;

e, o.dq tr'e,8. Sodes'o:d,9 Olo"e qe,luaiod oc..j; releri: Cg:J "l@lrl 6800
oQ:J elcda qg! odr)Ort o'C8. 3c,: eeo darosael o@:rJt9 otatrr3a O6o-6:2tj

Q ecorr2 8d-ooe o-.c @g OOe O3or8. 5odr)8 :::191sjo,r d o1o oeoed

erqors nd8. "dml Obocob)O qed sJg5ler.j qfl dr:or@cdC oe6 5,es15 eO

o-qrozol o'orC qo?o e.rOg@l<5o e11E o2eBee oorcO :s:o8. dOc esJrDdcoroO 40-

5tl C oeai 5o O15 g()c6csn} q15r. 9.q?, Carob ds} nrg$goOan o2g esc?e6nJ

@c;rd,9a A a1O:l coerrroJ ot?trb qgr$ qged oerrO u:o8' QOc a)e
E@cOrJ eg et6c: gd:@ E$aJ 9Q 63@0 og2tjo eoiS 5c.:"' (Cur'tis 1959:279-

280) o6,o-j dgc q1E erBQ oos:oce:cj.,35j qg o9o18 qB eC Qelrs 1150 5)

(qmln,Jo:oO e[r)e.d 2875 rl) @ocm,:ce Qg o€30€] o.U)l, +ab). otlmJOacdoad

u.s6l

'l



r;€ffi:rr@Od 54 mr e@6 qg@C:rJoC dgeT@O Cbj g oai etezrcoc,::r: e1E
qzld e9Ococd e:coe EoeCe oi66@d. dacc:8to es"g6zsJo,,rJ eoc C3atoCodoJ

e.O?rai?o@ orp?rc oc)zi EIo. (dO: 321) oe)O16 @ceczocda@ gdrEqoo do.*{g
dE gi oCcce:r}ococ$ 8o:cg o6o: oosrai O@o <".odeobr AO d geO epOedCc,)
,^ t ^a1 ^^-.^^AjrvQfQr a,Lor9u,

oOcsar Q occg 0g n,Jrr;as: oga: telg6c; gq q?rJqg6a1 oee qg
@crs}@a <,.O8. p@a O;:o.;:d CIgu} Oe BCc rr.ora e)aorrl E6g om.^:. gO

eeer edro-:fo:rJ (Wood & Jonson) ot:, eEoeF)cO era3O oOclrt eei enc ncOSa
gor: <r.c,:ce{c olcr3rr ooc@gcO qe:tr:ndoo eacrjc ngojO qCg)D gO q()r.{6r,:o

ACIC oocO zroOr:r ?J?u qc@nO SOEJ Oll, e2rlr5 ees,rdoi,ro-i oOoai
o.ncOCre:c;:a oger og:rlCc elab. (Gile 1975) e.OaCcr.otrl e:a:O C:l elc6o
'-Q;1"'-- ^-'qB - "^or-a C,:rc,rr8C al: oc6easa: Sqrcarlstii eorrjOc { Et..J'JJ J')1 *'(-'.-* JJ

3:,1'o:r, rr1- r3cs e2e 5;:r: e€ oO oe qiree Sceca Egc6ore$ qlro o:l otab).

e0 ooei epi6 8Eg oad (Fine grains) O2SO oe-ro gergC 3o1o3 EoO

6.,:cO@cl 8g i,ra-JoC oe orJ Seercs. iJA g8e)gc,: OrrJo.:d oD eres

o2Ee,:l:rre:@r:r e,lc qtfl d8?i-{ Ci5 ecer<6Oo orocOe^i g8B E@8. o.C,-r:rje,id

$cocar3nlOo er:o€ @g-e;eO d6icro erczarde 5@eec 6)1fio@ Q igrgol Ea,c
ocoin ediroru3t € 3)i C.:,: eg q15 circ,#A Eg Oa AO.d, o.r.ci #OtocO,o

ees:e^: 39O q d3e::r: a:-:ri aC td:;J 559:.oe o=@O q OEor:EtJ oeoad
;.rS g:,e<S ei8 ::r"; n3rc €,e.;e.d .9. 53e- c. ol,iq ed8. eO"sslo.(rJ

$;::.cr3si-o.o:rj ee: a€ 3q ;=r o.C=tdoO gg€ c,.:rrbrc: q,1co8al drl ecj
ofg2rl3sl5') o2r33t(?J. r:pri ggq n6, e1,a:srt 8u:c6,. ocz::ee'm@ g@:<5c,:rt

s-rg?rror:: o18C oOt. (Cicada nymphs) on 5qi:rslgr: u>c@ocozr} enlQooOr:
oa@.;c q <,ffi eg'o aC 3)coc c)co,3} a{radcoou: qgC ndCo-:::q oeffi
oar:,:;n: or aiQooJSScro eir@oe n,g, e1O,sc.:r: g6rl eo-tr:co\ru) eJlb)

(Watson 1967).

5@ ogooi
gol Eor6 ercJrmoal eg e:ee E"_.. rilJ:, eeEJO Oodeaod ogo: 5@ eq1OC
arE?'.r65) cr1r,:. oOa: E5O OUo OgO eceol oO8. o@ er@doiCooi gC
o:fra:O 8o eOc;rOc; oirt: m€ efo.ExQ ogts errErt oriQrdDo oln. gor 1g96

t i=:rr..;- e :, :cg 'The lbrmation of vegetable mould through the action of
\vonrs' r;rg giCi; p5i ,or$a qOlo:::oz:i ce.ga: orlQr:J8.e o:1r:r. 5@ ogOrs:
oee Egd :ad?lOt ocg.erDcJ o:lrO gpri offi t;Jg oi8 gOrsoal oOr::d tli:;lrDO
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tolC nld8. Sod8o eico(A O5o 85@r5o:O q OprrJ dgoc8. ,?elr 8cs€ oori

qfia 90<6 6l5al oocd Ec.:g@ e.:00o: b)ecel e€, oercg Ooocsrs.l E@ o-giord

ors?rccon eD1El. er(,.€d @rp8tr tO osro@r::c: 6o0r: t,cai gdO CIQrrJ or@

@ococ,Jm@ oeo qour:-Inijo: oeeoe 8g n:cl6. dB::r ogC 's:g 8gd @Or5

qr::s (qS 9 o) .s@e6 cl1@dc e.lgisrclo eD(zil. A@ 6o9 ootJ Eo e:rlarc.: E

qloln@ 6er:j eCr aOO clga rrc5 Sodp erg:s:oool orlm (I)arwing 1896:176)

FO o1{Ori erm qgO ogsl zodpoc{ otd e)aj e.:ee?aO socjo@::t ooti

OQioor ogoeeO ge,d s:,J@ai oori @qt-o rg.t;rdc co?l oe€$ oeC gCoJ

n5@5. 5€EO orfl goirloq; otecl 6e:oer eE oloo r:1CnC rg'9i9

SooO@c":@ 8goOE. dO ?r-J oo oercQrri Og oO3. Cc8rrl o@e $cco@c;
ofEr)coc)?,) epts eir:d eJgO E5JO doogrrlraocs es@eod gog":Og

oorsJoc^:cdoo SogCAlO 360i1 l;l (qaltodc^:o oorzr} 10C) o@<r ero(,

aor::ocer: ocb8a:o ffo ecer-{ ooorQ EDe3e.: eeb-l @q @o38oo oc@o<d. ooo$

ertjooiea:cerI 80esoJ Ocboc odo qc:ocrjccC ,JO g@c<o,'oc.u qrtadcoO

EogdgiCI 360 8ci 9000 e:oci (enlodoO rr.octJ 1 - 25 o; epoJ e:draoo e.:cd

g@ce6cral 6@o-gC:rJoC $orro:,ja@ 6ee: eod cqS a err€e<d. (Daru'ing

1896: 176) F@ogo:rfrr'C Scra:5:aO 5::r -e 2s c'15 e;Jio:En oori

a:oeCnat:e SecOlrj olriJoiclLe e :r:l'-e O e;i':'5. ei€Cd --qEe 8O

qio>alodoe oguJ' osi .tro:5.; gor e1o:iQ@C er"g ciEto{.r qpan eogBool

3Drro. €eD ee qr8 edOcelra:a oeoi asoe.jroasb) ee"8{floJ EgC 56O0

o.gOr::oo 6cscrlcdrelO ocvCcl r€g85 $c,:cncdzo0 q drl oeJ Ogor8.

55o cbro oqlo qcsi FOoEgoi sl{6?rcObl OEi;rnr5 e2 o'err6a

osJC ceOooJ to::-J o-O:8. dC: r:9 g,e€6, oi'ogoe eoEo, eor Oc,r qoco elc

Ocrxlgtlr clcQ oslocor:ro. 50oE3csr 559c*rc,: Ca Oe'cde o:sJOod og'.o

oed OeC e,io'Or: ep ococO utlG'eJ5r ajcJc::t utg?rc@-!rr) q15. eP1O8rlrP sle8

uoSO oqocUoo@alqoO erco'E ul(r-Oerd :oedCr*@r;J OGd eea Og 53.r-
gC;oa Co-roceoj eJgoca gA?, og3 Eocrjeouj 6oc:rJ etgrlce.li :r) ePts.

ep1@Br:rp gdrDqulqc,:6o ggC SeAq elurw31rD q,:or llqc:;loe. gBioi

Ecr)ic^r:, qgO ec"rg edod E5@c<6co 0o@E gr 60oqlOCtoc-' e2@rscO gilc

Olqooioe (l-vans and Guild 1947). gCcSqucsJ@rl ODocn9al eo6n ileroo$e

CgO OgloftooC Socg Ogol.vm eloa:a dOd oa: Eg; rlc8, celgce epoelcid,

Bgoee 6omd6, olrrlod 3 ei:5txor Aea el€Cal g:ac C1,:-orl d:. Oa

,;:raOUec,-stoo crO6 ood CcO:=r E8:rJ elgorro'o::: 6<r'D. eg dc,: ogoaJ

e^rOeor.l oarO 5o0.
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. . . Archaeologists are probably not aware how much they
or.ve to worms for the preservation o1 many ancient objects. Coins.
gold ornaments. slone implements, ect.. If dropped 1o the surlace of
the ground, will be buried hy the castings of worms in a few years,

and thus be safel1,'preserved - (Darr.ving 1896: 176)

eir3:;r. SOogOr:our Sora:3trjOoc,:al edrCeCE otr e€, e1cr5rer Cot dC
6cq o; -edce,edqC qceot c,:oiqUtlL.rr:J 5ma5 53gai g dro o.ed Ogocr: OC

a!:rr o:rroraooJce. oetd eajdo.CJ6! lCornrvall) tl1@1o$oc e)o gor oeorQd
erpo:r@,or;: Saind omc,-; ein. gpe EEO F@ogl:r} t8zd gqSO crrr oocO
c)a3rr Cq ead qroo .;0 ger:o ClQt;: 5O drJ iocecloi eegcce o$Ord eo7d7

gC epC 6@n:O oO ee: rs:.,aO@ grQ croeo de,r8. (Comrvall 1958: 52) o@

o1l, gdl3e,:1.,r:t:d e,c-,'rr:to oulrg lerg goioC g;orOeso2C 5O eic;bJ

ar5ie5:r l€5 5o1rtC 5i o.g:sr 8- o<.: z;ia&aC otgr:c o16@0 cag2rJo

::.5 a* ;:) :3-t-. i3:c-.,;sj.r,: €-, djer: q Oq,3-c, (-o- BBl,:,-r
gdcOe-:q t:ee e€ g:lr ;l1;rj; 3€,^:3. el-rc,€ :;odc;35c: rD€ 51a$r-,C 6,r:
@q8OoC Sljgc.ero oar- 6d;i e.:sd:c:r;r eeOgll<roorrj@ E,:laB oroc._,

oOaror 6ce oe9qconO Ecet;l gdcOiq ac.,C :da.jo;a uil:d oo:B8o@

-'.5;.;- :5e?r{.- e.:e,r1. d6.ecl s?.r-? :_.1-r3q-rJ.,sr blocee .:..a8.rO
$.ecofrce qg, err2:rlooat Out Ogole (D{ei q1:s: EOe qolcOcat>o.

oczo Eeec e?EO:r: oOodzsO (F-loralturbation - disturbance by plants)

Floralturbation €? e1513:1 $e:s;3sile Oo ,o:C$:aC oa @g OOB.

9COe !A-c'z:>a e-.: ta:;a09 lro go' 6eer ErSO:l Cgeoc^::ri (Root cast)

e3Ue:-ac,:o5. oe;e, 50 elq e1oc,r:5r 5C 5,Oo gQB dm gC O6?r-J oO ea: o:c

t s -d tr:ad.;l qceC gcicO*is; Ered qo:::z2ol gO^:coi@n qOocaeori
Oq8ir, i--.igo'ed. oe,: 0139 :re eec6)lo.o og6gc gorr etle,oojoD" de
erlsraqe o.ga:@ $c,:lop o,qmr$ o06. oeeml @15 oc,:rai a3e.,rrtrOn oga:
oloo@Q orocol@ds oe6. epl6o p5l o{oao orc o1q Sooo eri^es3&i eDc eroi

600 eol0c:8. drr-oroJ E.".ca OgOgf eoio,jood SOOIO oe,$ ggra gtsal 9E6
OioOo 5co. Crgb ul€e Qcicclo 5O dor diQ 8A oee at: e1r:l go.u

oor:j1gg:J ce.ceo o'doO eoo q EeOocOrj oe:rJOE. e@C: (Blowclown

mounds) )'d (Trec+ip-rnouird) *-gei eogCc.,E. o-g9 OgoocOl@ <r.qr:nJ r,.coj 5O

crfl o.d,:s)6 erJ g 5., elcocQE) e qboo.j6] FEe-o. d.s (Cradre-knoll-

topography) ooc3ggzo e:raodoC a1E@ erc O1O@ octe org:riO8. o@@

etr€6€ ogin:oce C:::c:rjod -€@Oe oocgoO q16 urr, cDiro. e@ eca:ccjo-cj
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oed C1AO tg oa: EO rer;ldcclo.i OS 8@q c,:Dqd1 I ce7@q tgoO. Ooai@

orted g,p OloOn: 5O d@ pe er(OEce arc te@OrriO etdcOeie cic6coml q

docod 9i e,:catee,s@rrJ oeod aindoc,:C aOaJE oou:sJ tlr?trb) ollrJosJoO.

(Muller & Chin I9-59: 107 - i 11)

6,4cJi q1@5r:ceO or:csjnd e2@ oe?ri 2! mJ @ o@@ q qlJoac,: to8o

eJO: OO org?riocorl 8oD. dd. f. oelCg (F. I). Hole) o,il 2rc.,3bl5JOoc^:C gq
EBesrJ cUa SogC@eo 16t)0 g@r<6c^::o oed e6r-x,r 55o@ mr-eie

g,iucrercetoQ Soca Eo{oorr st5: o@9 (Cradle - knoll - topography) q
qUiao,;: erg?troe'rtcr ef1n. o@@ rr'ta:56!gnJ qrrar,5o'C rol$O I,r: 1130 e-Eo

e2 q5o:raa 5b@c6o OoO o6cO gdc eJgeic::: gdrur tecOn:c; raq pgll3.
d@r6lrrJ are,: oQB o1oO. e.CiUo'rr,oOC o18 trg e€6og rlolocelr: E oO

epcocdocoi .oe.i eq3 ciSOO Ogoc6. brq €qg(D o@o@ oe,J eF oiO@o

mloedgotJ8 e:C8?, orio c",5o, ooaj o016u:, ooa: 'o$Cdioc^:, oolel9oc
O15 escOn q o@ ea@d:itOo.l:t goc gleoi*ie. .sO :^ret ?rlCO 2gole,gto
eprilr:r:ori b)€, or:6forr (Nelson) 5r1o1iii-rr 35i c-:et; e5:aJe:a;
(Credle-knolls l4l) ai eogr:cosi qrlci C1pOo: ooai eio elsladea.; zt to

o@<6m Car OCol o@C16 r:rttO orc C1S@ a:Eo Cg,a @OB:;lr c;1@5 0o4 e:

(ei8 l(t3 toJ) dOC tdei ei86@ 1.2 m (efl 4ao ztj) e:@€6 om Ac5)

o-€.5rc!0ocr?tr a1o. (Hole 1961:315-77) eJ eigo 'ocm gQU C139 cncm: @6rrJ eree

eela:8oO $c,:cO@ocJ gc^,,or:o9 r:'o";;rd Oa dC oe;od. @O qggC:rloo oc

5@ oglooloe{ q ee1g56 ge e:easjL;'a caee

,le,J o10 €)61?5J etts eenedO<g-O @o:cO@e 6ode o.JrCr ;: qcr-
omlodO gdO Clqoo} oO c,rt 59eor O1@o@Q oe.io escodmgO Sidccedo2 q e)

r":@r,r@ @go.O. OoC oai C1D@ gdce8esd tqlcdLoa elcJuor:oz:: @6rr} q6n
:lCo.stll trrlarl;, g5559c<*,ce 56@o q d orrjeoc 9lr1 olqod oord4dl
o.iJ:rJO aJodgocd gdc oaloc.; oadg E qae ec"Dosrc-3 E89a er

gdcEqrccqclO gzrl ere,rn;i.:: Cro'D. de-aiO carnOg ea: r2gO Sqc ei1:s er18

9C o{OSocd Sorzs:Boloo ote qor::rJorSo;r oie€ er8 gdrcesq

es@d?tloocer:$ iy15 a:d:d::-rc Q Ogoie@ eeOijlcO"s eiOcoc8ro Ocle-co?t} aJodg

e.:1nia3@O Olqorl Or: elcnrtjo q 5,eto gq od166. 5O tligodO EEOcocd

c;c:odg p6l oqu,tz:J @6d e-asO dto4 :l,Jp grJo S5orocd da:r';,:6r:

ee,g6rri ol orlOcod q e:e; eora-JodoC oOE5 Eodecr.co:rj ogCeat9r,o

gdceedq o@ oO tso:;:edo@ -gO gml E6€)o ar@oj oC8. oG)ot6 m5r€
oltbf q oodp edr8qr:ccqoc q1fl eOrirr::c,:6ar op 5o 5qqcs.
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E@ @EO eoc EcaAO @rEoJ SgOr: oOs:dzoO (Cryoturbation)
rJoeep esln8o@ Sc^:cO@o s2g oOoS gsc ClqotoJ Soce@.em{ oges o@cs

erE?rr c)() ea16c,:. es@b)rec?rj?, dOOgO docj@ egqcg o.?5)cQs q dpsldc,:rj Go
dOCg gcc5q,lc toooo onrodE qr5 argoz@d qat mdr:: a:cOatconl o6a:
EO @qO eoc Qe So@ $ora@e (Cry,'oturbarion) ergCOc Qc; er16. t:3oe ai.Jd
Eara8 EqrO oOO Sore@e gdCC 6)go:r:Oc e@e6aj oorO eaj oi6nO
CSOr-rcO q Drio d6g :;lo8. CryotLirbation cl?it OOr::ocea} SSOrmni1ocaj

!!a EO 6Qo@ orr Qc-*o,O €crof;si c.3trr EqeD€,3 go- oOt. (Wood and

Jonson 1978:333) o-,vqr :OorC@o d6rr-oatO elzdab ee@doOnr e,:6=l

eeo,6[J.e6 dto6. o@t .:c,;)a\d o"::p :lsloC gC gdc8q,sl nJoe"p eelSOO

rlgerol mdr€ o'nod8 o96. d c;eerj q@ce @o E@ err:trg o@ $clcO@c;
(Frozen Ground) gtl: C1eoolul. Eleaibtocr-e 802 mr q aloOcoe 502 C e

:j.:<i,'-13;:re-C e,-J^*..s.ra.r;st sq,33 35lsa:2e3 I o.85 r,3e*2.
502 la o()s:r Soei :.i8e8. (it"r:-r3;l) gdc3e,lrd@m C5:r:rcro@ eesl: q@ e.

o'99 $c^:cOf;oc eagO So-,e=-. i;18cig gtr-, galo 6 80 @QO e3e;c SeCar
Ogoi@ ,3@ mJo.dpaur'S oc:- Sge:-r. 3: @Qo@ {orO@.-: eic;r:or:o adr:
5--r oeo gtrr oo.q oCff Etv AAA Ou:cz.c,sC oltJor;i Cr: 0C @q8JJ
e:ee5=eJ OlgS c16 $c16r; g,JcOedq dr::@ Sorcg @i5 etgz:r eiaCe qcQc

oia 0., e-et2o.Os: alC@OgO rol$ or or1st.

eqEO @o oldeC Q 60 QceE@O e:Ja, o:i 5r qd grar t,ncg e5g

gi9r6c,:al 8O mdB. dc?.EC .:.,d ool,goo e-,15 I o.rad e:€iai EIJ@i€6.3

oOt. oteO r,'oo9:::e 6Jr o16u o.dqoOC eNtrrt@ 5O d@ eaj Bc,:@rl OdO

CCt 1! 6::J e;9<f 6t5rt C15Oo OO orecc.:cooot toD. o-@Bas: ood ooC
eje.,'orOc l9i: - 5il: d elod gOcoceszi: C1t Oo OO o.esccocoo:l 6o0. 'i@
rjoe edctic,:aj o.Cr::a: 5Ao 5o.o-,{eocg:5tl@ e:oes egoesrl eac Oo:z:tc; dgi:cE.
(Washburn 1973:21) oo.d olrrogoro e15 Q 50 dce e@ @cCr:c ee Cre.€

er8 edrOes4 oarrr.d8 eoi r;iil elErarl,j Ogol@ et8 zorJ8. dr:@
ozrc3€ei,*o @1O CIgC q:Qo Qcs E cgzil ls<i@O@ dc,: Oge;og ga)zl rpod
Soiczoo:r,l ogieo@c gr1rOeso2 Eg ogee e5U.er.^:O 3dE@O re@@ Et,; eo5<e@

$;:Cfr; dgor8.

eO @Qo@ -ror Q;:5o@ g*s*i a:16lSo@( e:€E

$ore.rQc;, e":ozrJc; Og:::o, o(g@ q188@, dOcc,la oCeo

QET::

cac@

@9 too
e?6o o.aq

[161]



(Pattern ground) epc{ gzrcea gdcoadq Cgo O6ocz:: qcarcdo 5@8o@Q E@

oos qgo mc o1Q ct€gb gdcOede2 CgO oooal 865 oed C@nJ gloOr::

6,€trO epQ rod8. d8O gdcOedr:leJo Et9 rlr C1g?l o<,: oQrr} q1@c.r8. E@

gclcOedr:;cr.O::J clt8 ndzr dgo qQool elsrd E@ CgO 5O geDg?r{ e-.1@6o@

aal6ocO gtn. o@@ Scoco@o (Prost pull) oe€ erlQirloO. ozooa{ Qo, }

e.:oes:rj Or:c oge,s g)€g@ 3 oe,,6. EBai dnr::O 6ceto -Ace geogO n6fg
ard8. orsrv @cecO@ce (Pr$t push) e.ge; oiQCee (Wood and Jonson 1978:338-

33e).

Eg 6Qo@ c,c QoEo@ $cco$o qg gdc8qr:c zaloedp telm$@O oB

e.:oai oon9rsrcr oo-ed i)or?tro o@sIO *@ OcOrc.: uD€ OiC€ oOSr:
gOcOadqOg e.tle8b) edOdloc,: ero erlOceC q Olqr:ooe. oecogcO Qg Arg€
o-eri ECni oero'g,roCd eq 5 e:OBn eAAedEOe :oo-+Jg aAa dec;

?rrloiesr3rJ dE 6ee g9ce6c: q (Elfective heigirt) cr.eie er1:o8oOQ OlqeooO.

e16o 8@ otl:flc.3 Ege.,r: aodgOg ei16 (tib)€ Cr8 gdcOt-:o;Cg 5,f5

g9c.e6ce esu* tr:,8 oai6mr BESO (Angle) osc Olqooioe. qOmO E@ osr:c;
eu, 0o 58rJ o15 gdcOadq e5o Od 6eor SEOrrlccJ t-':18@ eor oiO@ C3o
grl CI@o p;duar. efio EO @Q.r erc Q":5o@ o6cs @c;cCom Ca 0o epl6oz:r

(Pr$t pul1) eoc (Pr$t push) c;o SorCQ 6er ec:e5::-i q:.u=Jodoo O1g@

oc,,Er:: grjcoa$q elQ0ero oeoJ ogg 539mc g5)oe. oe6elr o{rc or1$otl

Ore€ ei6 grjcOarq p@zoO eetgo rlg!.: oO8. s-e9 $oco'Qo getgo

SnleJOO (I-Ipward displacesment) oe<,s o1Q8o: eo1n. (tu:339 - 3210) e@@

$,:eco@o 8tec oroq olEaO e€ etg?tr orJt;>c grjocaSE eoc ee@O25lO{,

gdcoqCoc Q etbdann CldQ ar eoirl. EordoocssJ Edodre qzt Sdroa>

eo16 q10, ep,qd1, qee0 e.r18 a:ci;n oc"ug ado5c€5lcE Q€r, geag gOOOrl

tE5@ doeJ'gr gdc5q>ccr;oo- eprrr,.t@ DO clrog ?lioor) D"s eora. ec.:

6o:@:o:cdoord qOo-OCA ad oi6OO a-:@ zJodp eelzo8o@ $cerO@c goc

.:ea:rQzrJ osJdi@ o'oo: EOc,: gqo.

gcicSqr:c roo'dp esla#otD @ocOQo ePADc.lor.,3 no:rr EO eooelpOg
gqEO @o E@ OQOO e-.Oaj o:::s-rr 0o afla oa5g@nl ep18oe. ;a8tec

ajo:dct Ea:<Jce.::::o or': q@o .p1eE,o ol15e e1@ C18 eolo8@ e115oO. o@9

grcec6 6.afiQ} ooJdl@ a:r d te@OrnOO 3D: oqr: qbdaorr OgQ o.roc

clqorioO. mre=9pog qE:r $ocO$ce tgOr: 5o iror:Oo ota q1E mdr:
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qDa: osclg@ 6e.:c a2@co g8ogc c^:iGOO ezsloO. o@Or (Fr$t cracking) ogrs
eolQaioD. CPJec zocAoCt o@Cc dgooC BB qEm Rog 6eec e-ro Q AO dO

effis€6c.3 (lce wedges) qr-eeo eoiQnle.O. OtCoeC 86 Ece 5e (Sand wedges)

oete elr.:rjO8. o@@ g3rlgc cat@ alorJg eoln8@ orc ee@OaJc;u grrc

Clqodce. o@O €IE@ Q., e3re, gOO@n oO8:r oOdOnJ Or5 eOl
gdrOadqOz;: edodrcooc eOO @OO@ae OiSOo ol6cscO o06. 96agr 6co

qeod eg8ee oeoC C1@ cerr tB ,3co 5e dO sJodpc.: 6,6y ego ?::lrloeDcb$

9SOO ooreJ OAq cet@ OA Oie€ oiJSo gdrCedq ar ei6o,, 9cere.,r

$c^:cardro@ aaOut ode ozoo-dE goc q8r:rod Ogol@ -,r5!g ad8. EO OeO

6e:c q16O?t e51g@ 3pC 5oc CgO qEo oOQ oo eod o@9 e?tr86.r
(Pattern ground) oges r:eoJO8. o@6 dp@. eO=,5, q161, of;odQ, ecc 6di oge":

go.r::r: oiO oor$ 3r,gnrcr.ulr: g1o. (Washburn 1956) o.9@ r.3ner<6 Ogo.1en9

?se.dg eoir:t@ orc eo@OCOO iiz;ioO glo,OrlosJ 6o dOOg eprQo t;lodg
?(:6.

alccocol@ @t8elJ ea @gS@ (Graviturtration / N{ass wasting)
jSg\*'-1 );51_-. -(,:_ _-( '5:-:1 s)l; r.9 Fr ae:_je e'r1S8e eg:r2 335ec,

a-L'- ;'5-cr5'r clr-o;6. ocrEQ ee; ot: og OroC 6S 6 oorC dig]gro:O

.;er: 'S3g SgoO. rrc;j ger: Octoc.:trJ 8gc d1E@ gCo.O. edr:r::O em63zrlii

'i,€ -;:rrlai r'rrdg eolatei@O Ogoco eirord 6oc;nl eIta. €i8-Jlosri.: gsi
E*r:r t)15)?d ut6. do oee DolrrJ8o@ gr,Jcr: pgosl oeeo erg5)r.rt, a)aao.

dr::@ @q A1Q@ QoC e,e:6::: dlr1o eleO::: ocoq C:oeJC oOaoj Ou28-rJ @o

olrrloal 5t9 oOEE rl,gt;lroo et1o. 
-q5 5qlcoJ@m C8:lc:o@,rJ eg18 gOr@c;

e:Codo e.:Esr i:t"g e;aa-oi eDc.,3?rcl 5 oO:::ot :;r1lrrzo oir:J'"soJ g 5O dE
$oJ:csrc :e@95<r,oc.:::r@ SoaS E oE. (Carson 1976( 101) dtesc q8orod
:rro€ eTrlO e6C e3(6Eq?, nlt..JpOg (jre.6 olg?,c .o16o@ eol6ocO

gdc8qurrqcecO 85cr gje.r. :raboeocr} d eac eeg0aloer gFJcoqr: qbd,:lar:
tc^:j'g9 OldQ or eo1a.

d*-dg erlat8o@ 6cco@c^: eg, aimCl eDcc,3:rrc,3 o0 $ocOpcr-cd
Cieociro9 €oerr:n 5O AigO mEo ocog r:gcooC OiS 916 s:cnrccostco,cJ

oeoJ @Bga,l 58rrJ E!O:r e.i ml,g rooi A1,E pgoc;n e.:org,O gte E l.r19nl

acgr^:C re@el eac,:lc'jfb rilaro. (Soil creep) oge": oe@ ScelOf;o oiQuioO. Ac:

d@ eloapo.i .pi6 gj;Oad4 ,,nodE q8ond eCil A3oot. oOS@O eac

oad EOO erJEO gnr O1e,oC lord,c6.,:6. doed9 o@ e,tc ee@O?r|C,o.irrj
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8CIoJoc'i $corn:cdn@ q ciqooloO. rJO q@odO oc"rr2 esnCooC @ag g.qzd

d,cqocso 6al O@ q ercc eea25:l qC oi8@ q Soacg e,:Qzd a1p@ Qod oeogo

o@:rj 859 q o:rbccs?ro'cd gCOe $cocnc6olOco Q eJcore eiror:Oce eeogO

oe:@:rJ Eorlr:r EOo Ogoc8. 6- eecoeireo dg flnldd,i e€ Otggr)
gdceadq q oa-rgO o@:rJ ocj8. dE g8dg"ez;i ogee eooojoo'o:a-{ atc 06rrr

c,1fl gdrCedo2 eeogj oeC odo EO aBC eoo e.cobJOocs?tj qQOzrr rJC

(9-eo'rc.3c(9(j)?,.r qlor (Holmes 1893).

i910 ecoo,nCOz::c,: o:c e:arrJ.6ce 5oQ ScercQo (Argilliturbation) @r6rJ

eaJo-e$O eelo8ec 1118 rodr:: Ogol@ er goo Clqoolcc. ooai eO8et cr13 eear2

qpO geecd<6.3 rrc eroob)jorl.: 3o e-oBQ tgoe. r9Oc eeaq qpO 5;p etr

ooro3 cJOO cCoO. Eco@ roc6c qg o9O e:ed q16@@O otc AO orgc oi@O

CnJoe. Eo:€ aC e)160o AO e:rg0 CUc;trcsoO. EEo Scscac6olOc;
oodqoOC ioedgocd @E8C e.:ec d@ o1g(o Caeo ee, o1r:r'ooioD. pgoO
q@ndO esqeJoC $csczordn:@ eDc UIJ,€cOO oee oa5Qc,lc@ C18 $ocncdn@ q

5o oedqoe. org@ e€ o:rrl oaj rlztdoo I 5O doc 5ce@ ce19- oej
o1g@Og 5od C1S olo9rrj qor:r{o5ocd taiCod Q o:rot e>ed oqi:o c1g3

{Ccd 6olE o'atd SBoc, uOrre6. J oea:2oe,i e3 i 9er33 osr5gOn$

q18 zsdt.go @es'elllt g-:o ttgg 3 -:sr 3ir creiri)35)r C:5€€6 a8la 8E:::

cq5. r',*-J e ro.3;-c,*:J'j-sttoi--u..:!+ -e t.'.i:sJ2 1:r'5. e'--..rqi
,9r6?rj eercJ oOr:J n:CE Cra8. d ocqooa er28o @o oorolglgmi

Sseccrce o:l tlerd dcs (Gilgai) c:u: OOoo-csrrJ ecACo6. oOe Citftr-€rloti

3pg oo:oc:d c9a{oQ@ore, epQ doajC qc@oo olg?rtGro: arlar' (Trop 1957)

oOO SccO@c^: eeo qg oCBu: gcjrOado2 etcc,r:rrci SOOC doc @g 59od
s}.,dgOg 6o@ciortj ceOdleco ec@q5-oocej9 Ssrrc: 66e0 q rgoi oCt.

(AreotLirbation) c;A Eg,(l :ac orolt ortled 06e1O ooJqoctJ rlo'Jrg

arlto8@O 06or::r roOri} gocar e.rcOm:.s6. e:coo? Cot c^3 oorJ C3eccd 
"gai

zoo ql0eO eegojoO. ilecr e5ue,J oOSsD 854@ ei.o3 gCoO SeqdtO; qr9O

esesJe.O. r:rr-jnrd gt'{o:Cg o'9@ oraco E@c SEaa Ogoe. (Jihnsdard

1971:612') p€i,io Seoc oeo @gozl tpn:cdo o-9oed o'ercg ooo'crzn goc 8g0
ocelo 3@ $coQo qo.r:oercr nda tO EEt'icd $clcroc6dOo: g@r"o6oc^:C

r;Oc e.:dd 016 ejrOadq Ee,4,Joooce 63ge rl3e.::to (Somadeva et al 2006 :

31) gerro 63eer es1en16!9 gdcOadq doco'o gciEqucdgar ee?,{e,5arocr:: @Q gq

e,Jaj ge.rrrO Elq q1@o@ eel6ocO eo6. eo'e.j@ oOooc;C or@z:: gg(6C
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ioa3rocrrl 63?r qed oeoJ g0S cr.Orrs rrl6)br o1r::od teO:rJ zorgc;n} u)n O?n

5O d@ add:urocd oqSO 9ra orOoJ 4Or epo'g oioC gE@ oOQOzsI n1:rlooloe.

oOce qr1o1O EO oa:ujO@Od cl.qalo ec?rb)@ Eo eo16c,:. (dO:31) erco6? Ococ,3

q e;e5J 6-<dt eC oorj erig@ (ocl oo epetr:Codc,:O o@al nd8. Oo:

Scot;oc:l ogJeo@c eldre*"eOg SeeroErr g6@c,:c e118 8@O dgocr: epod

-+93b-J t;Or grledtr} Sbgoo gnl oOt. d ereo Eg,icl olc ercoe o3ooC

$:::ar3:l-e c z;rordg ee1eo8@O a.qos! o@oorceat gQ ad8.

rieds: elnl$oO $cce",g^co rDqj dece @16?l er6 b)da eA?il
oOoeear@ Q es, Oic.ooio,-. ogc:' SccO@o (Aquaturbation) a6trJ
talQaloOo e1a6 egt; te;.l orog .;oJr.;ae ejp6f 5@ ogEQ 8goO. 5n
gOcer$Sn 8a:::c; q Ogo:8. (Hole 1961:376) eal @gE@ @6rr gdcoedq

3'o1i 3 eigr: ncd6n: gO,: qaJCI. er2rJ1 C15 ecOrr Or:co: t cecgOo:

s-99 $;oro@o ooje oO3. Oce zocdC 14 or8 Qo 6lJ<r, doop
es@Cslio;ea eAl o1.5o-@{ qoc etoat5 o.Cee Ogoct. Sordero.c;e-{

orlctpeJe 915 Oei, o6io€c q--5rCro2 eae.iJ6 e3ccri SorerrBCCoc-lr;
c115C?t dgirili ge,r -e:6;. rrg ;if3 ci3; ?pa rir.dpc:a g,J:Oelis; gai

:-L.- L'.4 ;rr- 3:rr c.'-\: trr:\::i ]* ;.''3;. u- 3e-r :J.rJ<,: qe
gScOtq Soei sl Eda: ogee Eslai 0o@ @orO@ce (haploidization) 8po3.
(Somadeva 2006:28) dco dO gocCa4s;Cg eslrJc,tJooC 0t:r0,, t o7@6. dO155
rloerg odrEgrslttc^:c oO tolo'edpoC eo@dr:otoo:rj o@ e:SoCego

o@esl.oo:, 0o dO go{aroC tn rr-rl,lSa a-oOq::rj, dgCotr; dole.r ogtig
r::9.€6re: orr odoaqf,; ,r:l:;cj 3f r,qO c o3trE eCo.aCOcEB:rJ EOce

Ee@.":. doeJ r:1:lei,r5 r1i- C- 5r€=stoc^: mls$o@ @calo@o E8oc5)cdC

eCoi)jO niola ol::rotb.

e:oe: edd5n CLjcirs:c e@ roel rr)6u)r! eo :l@ @oco@c^:
(Crystalturbation) q a{oc={p e,:nte8oO ScloCQc,: eg eolr Olqc-.t;lc^:. do e.ree

@63o@ $cecO@*d ogeo eedgO ilgc:e.rc Qo or1n. ogjrloi etUc., 6,-q,g@ orc

or:o0ac: eeEa ucoc; 6)ec<, qg ogo oocg SocO@e8. o@ ,-lreooj sce

690r: gOcz;r 9c5o oetom q1o. g:r} dr:n: Os:o:d qOrstcr-edo.crr $occ-r@os

qg ooe^J q16 CSCr::co cz,-l eidSn Seec ocoiq epoq olr S o:g q16 gorOadq

eirQ gerCo.or d8ooo elortJ uOtzl gd eOaedoO. 6,r,rec5<6 o-gto fueoe5o1

r:O gorl Q5* atogc,:C oee@o or:rJosJ E Bod:l 5O ooes e,rOarre,ic;

o-Oat*:oO. erooo? eddDlo es@et5 5e rol6tce@ mlcOoCO (.Calcium carbanate),

o-e,:i$c,:@ a::doCO (Sodium carbanate.l. oeoC8ce@ aro.gCdEO (Sodium
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chloride), ooC zolgf8ce@ ar6fooO (Calcium sulfate). oeoJ E@z;roi Ooocn}ee88

(Silicon dioxide) olc ob)eJ, e11g65o@ oi6 rs'Or::o} €soeoe:;) o'gee t3O51ec;

oe)oed 5o1ro. (Wood and Jonson 1978: 362) o@@ SorOpo OrEaJ Ogstdc.:a}

5c,s$ 6@r)9 ococ2 adortSccsl-rr: eo@315<o6o'orr,e 5aa8 O o: o1r>. eid5ret

96rrJ EgOo: rslodp telo8o'@ rro.e::rcJ EDce o@ ooee Sodur 906 z::1Or:

rpCmioejoo;coO grl SesJ ::1Co QoOarO oeai r:llOo o3o6c c,:1eO gmIE@8.

,ruv f;r:.p 9a- -i;J Ca:orJ s'rJlrrr:,'3* J-l:,Q- on)( €lg.,, e3e)rri'

o@@€3:r} cpiECo eC€6 8i.oi olgO (Sa1t wedges) 96sJ Cocd?ce Q9 Ci€€
oOtz:: gocc,ra{r; eor o:eoslo 1:,;ergO Ji35O5) t,)i5e'eDrd eflqgsJ 5)dp gd8.

(do,362)

q Oer: oarC a n@)oo @r6r.i ciro(i aimo-JOc^: SotlzrJEO

(Scismiturbation) cr'6;ee orgrrlOB. e tle:r oes qg,O Sded ulc 8de^d o'3ee o1g@

q15 nd,3. gr:r ee@lr,j o1g@ C1p oeti d3"e 9r8,a d.o.-r5 l)?t odt:il r9O

oEuJ EBc;t. q oe5) a3a:: dO e,6=roio c?il g =$o='g Q€ CreG i.::-''Sr'r

gd.rO#q o@ o'@ oOi::tit;lO Oge Saia el:-, ecc,rote -r5) .:a3f. o*O 6,q:45<;

oge.: 18lJ 5E @iO8O (neu'madrid) Oe 8S: Q q Ogooco:rj c0.,2 aiordcoo:co

oC:leC3@O gr$o n1o. oloeC arr eirzrlobeer:: lChapman & Anderson) iln
rpc.: o,@,r.eei e'O::res'ro@ OgO dpo-r O geeco o'qloza} eDg?roo.cl?, r91o. orr} dd
q1dr,:16ggo c;<66otei oi;tg ot;,rCts gar ooCO eC oeezoC 5o:1ti1 I
EoOr21 erg5rcooo er1o. pp::r a,o3 33ol 5-) --t:r,o a Qa6 oi1{og:rJ BB

o,rr€d Bdd (Chapman & Andcrson i95-5). a:aeffinroe <:Jr-ielr do-edg e q6

ro@oc Sesr ralr:eq 'O-5 Ql:ld e:g€6 e75O Qeeeer Gu'rri^e '5od?

alg?r3eGl:, elro. doe.ie EoC<;r:c:O gC I aeA ade,'J1oc-:r: q oa

LlE5)roo5) Ertn. gAC E ac2t qltOo goit;;re-'6 oaS Q€, Ct€,Qo gdrOeor:)

orc qoaz2d CO.D 86Ci i)1@ esEo grc,lac,ro EEco E" o: Ogr: 8m: oD

uafiag e1E gacs eqSoo e-.s66o B)lto. o@e @;:co$o Seer q Egor::

ecilcul gtogo r::@ eee u)r 51Ce:q @q9 t oc@6.

oroiq @'60o@ @olO@o qg <-'ocd "15:o eJad7o.Jd eDcsr cl(6@e

garr pd do'edp gcjr3qDr,.,4Ed t3r.ln{ o96nJ te@oi oC8. e35r5 :rl@ oO@d

o(,G, $c;cc€l,.j ?3S ogt3 elooaiO re-mro o-c,l:l rcJoeJe blgsj tDg2rso(,2,-l

os:c8fi98. ogg $cecOSCoorl t'Ocoeart9csn} r!3orQ Eq;:ccq8r:O ?rtd

edr5qucr8rJe ergoc o16e pdn,dO eftn (Wood and Jonson 1978:369).

oplrl eoqrri<r'rd otc oaraog @c,:cnlBdOooC m:odp eotn)o.eo?tr rpcoccjl: 9or
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o1eo1Q@e. o-9@ a3168c,.O $c;:co@ gcooC8m ogar rslodg eg?rJ ergnir

o16@0 5lr-der gp2€Obj qOoar:co. ei E11e e.:ee a@ @cCBc: 4g adOcoc8ro

$cecO$aj 6e^rc nlodg ee1n8@o goo,: oe.:Coc g:l $c;co@ gAe CIgo1O

rrdr: qoC OO r$oeJp er@nlaro"ro.";C edc o,q?r epbdn:oo: oroe.d8

esneiOeO Sc.:cO@c rs:(9 eerc-.rr,ro 6de6crr@r; dzoraloO. ir.@E oeconrl Eesr:d

ad:, eq eo1r:EoO $ocOQ t,:iC godiEce ?tc AOE6 SOag

gdr5q.o:eq8zil<,.od <rrec,:i6a 85re+x EaESrai o-iocO ore zalrorio:.
eoclar:eesibr ecotO oOOe., o@,9 6ocOG doCeoe epco{'ur 66e.@ gcooiEn
elog o1C8e5 eclb. eeJ15C qc8c::,8n gdcSe,u:rqtd q -g grilosJ o@

SoCg oO8:l eq oer"l6:,:, e-{otg+fizo erc rlc6q.6m ooiOcs:rjO epgqgasr
z;loedp rcmled Eo@ $.ccof;C Elegoj o@c-og 65@c6o 8g@3. qior1O DC

AAE6 cj<.re,g qsis:O otrrcalodz:: Doeje+ eela8o@ $ceco@ c1c8clc6n

:o3':oocd e er,grlr r:a '-rt6 Lg e1o. dSesr ooSO OOr Sqrrpr;g o.ges

1,e3e osrdqdl g@l5ed gloOr: s3t 5)O q,.-, r:,ez', E)o (,.!Dtrr c3Z@OsJ

gcicooCcO ei:o-,rd<5 etUj:o:ao 3rJ: QeOoi rloelg -eidrEr:-r:crir:l:r ogO15
a:ucocCsa: e,:oa$e gco"rJ,RzoO aoeJp OgO qqcg a:d o16e eyol:Colo.

esodzsaBro eend8o@ $o:cO@ (Cultural formation proc€sscs)

-5c0qo: ',rcda;;o ei:l8o.1) $crO@co iod8O ajococEo eelmto@

5;: :-f;e;:,r -3i.1t55'. c3st'1.r Q;: ;,]r5 i.,g5l5 g..Ds)rlo a:1r:So@

'c "'i;: ' " -''^':-': e:l;5c; $;::-,[*:!. JAq gi Catoej @peer:o:e.rw r!L-! + Jw *.!rJr!)-

-+rjrtqo: 3re<6s.ul ei,i; lsj..:ri e 9lr;cl;l@a: qOode o;@,r:t gJcoCe,,o
g88lJ@ro;o: 5808. oiOcor8n: acdr:orJorJ e!ee.:1@ ogrrJO @r::rO

8.;rardm@ Eeec q rqdcOeuc mo.Jp a:1ar89o gdoO. e,go#oraSool o106@0

:r@ ec?rO OlQorolDe;C qotr:cOor:o. es"adre;a6oO e;r;eiSo@ @,;:ce-r@cc oo
-J aloe? g;5r0qrcc'4c:O obeOcooc emroo 61odo nloep q6ooC EO

:;5ta9r?le c:;rO:ci 5DC.;ard Or:::C $cecncdm@ OgO at:r OgoT@ OgO ga{
5 ooJ gCoOOaj AFeQ eogloe. e)O a1<,.ep a:@OCOoorJ sr,Jg C:nlbl
qtldroo::r Ceq doedg eldc5elcrcr;c^:3 gero 6 ndr€ oned8 AA
qOoOJt".rco6:ri gaJaC E3o gstosJ gon $c;:rO@ 6tec nlodp o2g SfrOC?r:
g SSCincd el1:o8o@ Si:ro@ tadc-rcnr<loceo} EooOCo tld iniD gq 8e;u.

O::oo $orslcda@ gllr gd5l ooceeod eg o16d eO6. 86o@
e-.16erOni tla3eoqc ai€@ e€asl @c:ro a,l5c,:cOrl p@ p@oce:r} ee"6tj<m

raslOoO osJ8co. d6eoc ggac@ao r:3eedoi@ egoc,loar 51 Og ogoc@a,O

<dc,rocEa e:6as.'Jcs o@ r1Oo.r>acOgO 5,tr: eBQ o1r:89O 6,rs:r:g 8c;. qtr:
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@rz::o dcdcog $cecmcdn:@ edococOo e:8ted6 e:1art@O onoai dgoToOq

errr Cco qi)lozac,: 66@)0 ,gcoOeoo:gdc8q;scO (Ethnoarchaeology) Q9 gt8
e.:ecrrJod 6,qtad^6 abeos:r $c^:cO@c,: (F,thnographic analogy) O18 r:ncc,:si

SOrsoo gcd@n: o-gCp oOo q:o{.: 88oOC eo16o. @8;lC @co:r} 8o5, gOe.J

Ecb. @mooiO or8 gc5cEqi:c r:luccecOct5c,:eJd1m @coo Socncdn@ 8tsc

gdc8qr:r r$e.dg a:1n:S@o gmloo ermcdco erlerlqe ng,or. (Schiffer 1999;166)

oEQ aloeeg g6c5qi:ccqoc q6o cgcarO @c:czocdrl@ o9rd@ Obo@lr::o"J d@

r$oeJg q6oo EgOr:: @rs:O @lQelCe@ q nc,'eJg alntczo 5o:3 Cooc,:::J

Oge:ci:: o)t5tl} dj onodE ( qr8 qOr:=tcea o€i:e za€; c;ol-dO gOOcd<6c,r

oarcO q1o. graO roc88O orl r$ecnro:;tO gar eo"55<5 dr5:;-r Oe etic:9c^:

5c,u:Oni CcoooJ eOoOiO oncO oa SQ aC Bob eOCcd6cr o:lrJ er.r.

(Schitfer 1975:Bi6- 837) qoSorqc OlSo@ Bdc5ql:oO (Experimental archaeology)

arc ea@OCc; erOroa 96aJ q e,:oajaa8r; onled8o@ S..:cO@.^: oleolQS ag
ori6 OCO o5sc.ie-q tg om:cO elrn. (Stephen1913:344)

cdr8qlc aJo'dpcoe;J 4g1 elpO:r gc1:Oesq aiOrorS:o err eeoa$a,:5a

r;:!, $orc$clr} oqooo dn Ae CEj i olli cseeOd 56oQ

gcicSe,ucq,3rfO e,rgcl'e. e^:"e"jn:6sJ ;s*-:- *lsli S;lrrlin@ 96i oO3.

d qe-rd o'o5 6cs gOo ci.zs 3i a:a:; ;t Eo;:--s1 331 ecgc; 016 e,i

8oq8o'O Q gCrl eo9r: gq erQil csra-;:, qee,rele n:do 3q @ao 
";a5d 

oc

epd o5r, cq 8Dc;crard @csr- .r1;3o'5-9 .rase.a?, -.idrSqllnl@o tsCqbar

Su ncoJoU. aroe.dn:ltroO g6c8ql=: -i'-d3 g:aes-?Gi SoU '-s:rls''o{ t
Sosoces (C - transforms) *'6:ee eri?;a}8c^:. (Schift'er 1975: 839-8:10) el'9ei6?ri

Sedod OCoC @::r,O 'e-,5c,:: rjOcse SSc.rcnrccJ rJOoCuj 6l ee@re "soaiala6n
e5{oBocc eeoEoc?j)cbie):o q.o6coclce gsJ'o. epEo eca:oarJooi golcrJ@ro

ee"ajna8od, aiOctocSo e8eodcol r4s:d olOB r1o:lr:iou eeeoo@OaJOocO q

eooedzoata Oino'oaj q,jc8er:r iodg e,sab8cio ClqcooDo. do@ o0 8.;g
oe,c:oJ SQoeeO e.:es ?r@ eicOl:o ag gC6 gdc8quca5Om OSocto@al eetoe,

de-eSa gorOquccqocO eoptoo:;t' ,sc:rO glQeldO@ ee8ro @c:r,l o1-15ev

ef qie ir'cr,le et3 C-3od?r\ii'3. , o@ rr'cDj gctlo glQzloi8.ln 'sloe:p.":m

eela:t@O dgoc etlrlo@ de o3oajroa8a) r,a,edp eela8o@ $orO@cozJ ogee

ep5t: r;im}5o ori6o. lTani i995:231)

eGn,c; @cor{ Eoba q2c gdc5qsr eojn ga6 o.no'c;:r} nodp r2g

eezE)SOO errOa a:.tCrla8a eclal$oEi $c^:ce@e Cljo9rrltr',i gnr 6O1OQa

olg?r-rlo-g)?, qldonJ golc gt) Csloosl g6ceqlccr,&r: 6o or{o-rrb) o@6.
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ego qAO @7nr:Q eo ar8m eE Oo:9Qct oOm$te-sjc,.O oeiS

g:rJQoalodlaioud (Seri indians) eir:cOoee esloedpc.:r{ q@zd odcOO eldOb

(Robert ascher) Stor goc CSoc Sgbcno 6oced eeoaib)a8r) a:1a:Eo@

$cerOpo o; a:@drrjOO oe::dOc Q Eil;l. (1968:43-52) dE dFJ dr} dzs:cOca:

qo5:n 50ciro::c5 oeor; eecc",:o 6eec eio}oSolr::O q18 dC 9p dE€C eogos:

gOr:rdOn qeoie o;@rrJ e:1or1Q@ on:O +(ta. e.@co -.iotCataEs: eelr:Eo@

GerCf;e E$Ar; gJe O,Jn ,:o5o gq gioc@ e:1or1Q@ 5Od<ro OO Eeli 6c:3.
'" 'r"4"^ "'-^I.!; egaq oOs o1@dO qejlciotce mg Eob $ocmcdn@1J) 

-) 
wL4)49

*Eol ca6orl .jooel:l; go.rc- !i?i 5O ;1S@ dOcOrrJ tocbc!ffie@ Oo dOlrJ d
oodorr gpal 5O arrSo,c ndzr q3q 6oartJ.o epOerrJ E or: OOsi dOr Oplg

ocaoceal dO sloelgod d d addcr:: oQtri ergorotl ar15 OCC eco eguettr:a6m

Coo"rrC Co<"g :elst@O Egrcr3 ea)r> e;o65<n es"S{DC qlqgd q8o
e-,ros::ris;ei rvrtJ 6*c n1o. (Schiffcr 1975:840) JdlErJ ee"e3oa8n Ci,."Jg

:e;t1, rr3'c i.r lSoOto c:ta rore eObce6?J oqto eg Eg Q <cc EpOo>

teo6b<,f,i 9]s)C CSor r.; -rQ,.J]33 Epar; g5€, eeOoaiocs8tri 5)g Se
5ederce6"

Eob EBo Edr8e;:r mlo'dg :Ag EEB epl8 gOr::d@n elOocJer gi8irJ

::-.ior8rl a:iote <:.CrJ1,9 o16@0 r:a.l o@4d.6crrl oocO z::oo q1r:. dr:@,

TD : total numbel oiartitacts discardetl

S - nulnber of artifacts normallr. in use

t ' total peliod ol the artilact t1'pe (expressed in units o1'time. such as months or

ve al's )

L - uselilL' of the artilact (expressed in thc same units of time as t)

esesb)dei Eon 01 , grJrOq.i,: aioup e;€, OE3 et6 gO.uroOro <rOo,Cre g6sj ee.a3:sr6to
eeln8e o.:dd1@ ol8ec tob 38rj Sb0re;cc nd:r ge eeBndeic (Altcr-Schilfer

I975:8:10) oges;:.

€,,.,.".io"::J::r""i:;":d;'",ffi :?H.,#i,:#-::;
mocoi6@O dnO @g I ErB d e6o e.su,6iJ{6 @r:::O mdcO ASgC
rldol6Ooo} a:15 AO cgg 6o8. eEcii gOoJ nd::: gq e:cercr6, @iE Ogi

Cr
JLTD=-I

I16ej



ailAe 016 r;,vr:rncd oeoi gOlcdOn gOocJeo o:c8n ng, epcncdi,: dE er1Oc.:

eoc doc 5n1C Q qcnccio: 8€Aq C1figd oordqdl qdarqc d1@o@ gdc8qr:cO,

@cr:OO.*:8qi:co$@rl eOrrc;?, @6aJ ete'rQd1 niloo: ga AO eg 5cs8. og8o:

qoril 6e.:o r2g, r$odg gdc8qlccqEd o6orOm ee"eebla8m e,:1r:to@

Sc^:ccr@c; ot:a (:gCDceElcs ad eir,t. dO eUe'c,jel6 eeqotc odcoa:i gdO get;Ja

oncO ooo c-gloloo} g6o$nd<o;c;, @c:tO Obcc dOc, qcg'i arctoc 5)g erc

grsl Qrg eddcoc,:C ar qEOcd()o eo"8{fio}.r. (eo:840) EogO

gdc3qucrq8C gdc3qrr zooelp E:@5C 8g 5,1 oO 8clg@ eso85<6 gcoC

$cocn:cio@ OSorigco OqrcorJ cooc":nJ qolonor SBoo oc:cp A 6A0
r$rr-,Jg ellr:Ee'@ $.^:cO@e q€ a'J,toa6r: Cu::oo?5.l 1iie'de a,1m:So@

$corO@o odOcacoeeC qOoOC; rocl o160O ceeoq Og ep1o.

eso-'J'5e85) 9u)er,l:rr' loee'l-r olro-EoO $.;lO@c: epOlc:ao'st€,

SqlcbgsJ e.^:- i9pe.u $corr:dr:O -QiOa 6eec @craO Obec oorc ot@dt

o:i:cc:ldcrb) a:,or6ie: odeoc gd':s: 66Oao gnJ a:gec. oEa-Jo q21O no+4p

.pc@orO ear,aa gdc8qrrsJear o'cje qgbr Ee,6@ OCo-rJ e-'1d.6 grl;r:'

$ocmrr6roO ,JJcoS. efto a:oe;:;rc6o o{ei6r:oi 5'lidceo tOoe"dq'?

ep6s o:ocenaEnr oe.;35 's2Q':-i e ..r-rl,- -::r:ien oia::a 55::le6e Crr}o?:)

orooedq? ri99 t:oedzo:Sa c{-3:Jcj r:ui:--J :ll r:o,:aj:al -;:oozr} e:1OB

:,r-l ,rrto; ]I;5L-3 -sd13i,' ;31 --13' -':--3 i-:f-J' i'l*r5\.; c-iJg

Eo (Schitfer 1972:156). 'go 80"d1 o;r-r :l.5o93 dn oorq eo:cja q

eo.eiaa6al Oorocid gdcOql: Coe'3 €trltO; :9rsrc-'cc i;nlOc ePtB

OlQerCO@ EQAq oocrjqdl C:rod?t d15C dO ootrdr;j1 oO851o 9i53
; - ,- ^.-+-.J i ! lr,rjw.

alo:Jg eelaedee gcaO elQool$l9 oacogrd AO Ag 9..: Ecq

@r:lOtr'J oe {5 oloi::i@ eoq€lc zrr5:a 6c SocncJO 9C oesr:o o.ulo)c;'

q6io rgcsO.Ecosl 8O5) 'JOcOg a5oolOc,: rgg?,.ro'i d3er:orJn@ sdceeo @o

6iJd,.s Ece. eeoeiaaSm edOSc:lo 9€or"o oCfi Erolrd, a5}All, erga,

e.:eogmO, ordopiun,d6, 'et?, epcrrs gelrc ol'gCor Qco o16cs. oO oJo:

@$ar $c^:co!on oal to eg Scnoa o31'ctn: ePo2;,o6!5 E$rr5;ro

oozreeoo c6o, qgd S[, Cg, ga:rr'O. (dg:I57) eco e5oozoaEalo mro'dp

eorl;l€tz c.,orrr€tli llgCOcj:;:O r; g<)Orl. oc5ra esCqbtlc (Systamic conlert)

g<5LDq>coiezo tsujri5oce (Achaeological context) OOJ oo{So@ @ocO$o r,

SoirjQo odolO o15o eeoaioa8ao rlodg eelato'O $oro@o Eoi6Qo

qOoOCo mdo16r9o pQeo eqoerJ o:oeot. :ooeJg b2g eci5) q9: oenJ Eotr:J
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5 Sorls: gOtcol@a qOo.o$ec^:C e gdcEqlccq8rlO q6o @cr:e.r $c.:omci5at@

ooi,J1@ o18Oe go;r O1qoro1o. tobO EEC oc8o aeiqilarce (Systamic

context) o:g @c:::Oc,:cod Obcecgce o{O8ce b2€j OE Scccr:cBoJOciO qco:to

e.e.r,9C oOSrs: Or::7@ p@nc"oce6. gdc5qr:coign esoql5eoo (Achaeological

context) oeee OB e,:gejOlrjoi @:orOc;co,i a:oedma6rr o{cJ8cl adac
ocEaocor} eOsJ A ge-ri::i@,,o qOoinecetrjc,:. $Or ogmcsarC ,slo-dp e€ EE

3icjcSercrq8r:'Joc} 83l;r<n OeO Op:rloz: Oaie dOC or:JOo AC Eotj
eeqeaat oncO e1o. (tu:157)

Grrbi q11O cgcorCc,:rod Obcec9c,3 o{06o b)g, a;:EoroO ordr:c
Br:ir9 gOlsl@n riOo.nieen qg @oco@ e:olt;i otc5ro clr, orlril. d:::O ds
qc€Oc oerj 6oad"sfce esi8oO gOcal,

1. egpgoo eeooc c, 169
1^q"--'.^ 63.rr. oreuJ\J 

'a

3. oc5o 55@
.1. odr:}o; 66r; e:: c-;tt: CutsasJ

5. e:65) j 31*? i;5-1, t.-:153t

e'Orl €or-@ e,1s"l:t aircon 63l ecgii CrE oCi o06o pdcOe,:q ,2g;:.
,Oc qe:adC ::6oac'e5ocO si?rJ?rc epceoctJ C16 e.OooJ ECc^r reOOCCocoC q

6c;:CQ oCSo dC tolJ Ec.:8. dra@ EgsCD esoc^:r uri6,9, esr:for o16@,
o8ooidr:u: 560, eoc alo q1@@3. 8o5o qgO 6gc 6e-.,sld5 qcQ qOo-oie

q@d nod d58n eooe:rj EocOQesr -rg?r3ob) or?o. sca g6o$nd.oo8.
(Recyclin) (d@' 158) ia gagOdSC AQ 8c:c 6ood.6cea{ or8orc rrJ
edg:l p 5J gOtl o:rte J-r or-: tri1o5, a:1a$gO gr{ oalO gec<6ooid z2Ol

ocarcj ppgcdni eeEo-..c 6gaI (Point) io.o:i ryg Ggc o@ogerl (Microlithic)
ogee qcQ gcaCBaJ 58:rJ oro5oc o.rocO q1o. o@ ec7@ oqcC@ @peu

$oczccr5a@a.jcs. d ee1@ $c^:cro:dro@zsjrg o.erlr;e-orrJ @cs:ococ eocEoc ordr: gq
gOlor;i@n qOrr.c5e o-arc' Glg 8os3 Q o*o"ttr: cpCaooc; i;@ esln8ol:lO gd-e-,

el1or. oO.,3 esue,soa5n toocig eo1:a8g o@e,3 cr1?o'5c at1:a.

ooeCaa6rr C":oci rioedp eeiatso@ @ecO@c: eoc ee@drr}O oOoJ
gOcu:o@ r,:"t{fiod oga oloesp epr@otO a;1@oeeg inr oOr:ej erOocrjej

d1a16 E6o@ eoc nloJesi OrE@ dec eogtJOc Q.; aa1zo. oOO cJOc Bg@O
efa)x6:rc,: rod d@ nfoelp epr6raO Scsroi@s, .g. qtf., slaO8:rrri-iC Obocec,:
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dOrOzrJ rllOo g86li@c6c; a:g eDlnl. 8m5O qpo nlo'edp qr@nO a:r€aeeer

s,lrdos{ ia 5-t oqa8. dmO.

1. gcO@a: (Primary refusc)

z. {EBa (Secoundary retirse) ooocaE. (Schiffer 1972: 156) o@ oqot9

SgoCcr.rrl Ocoooc 58C aoo qe?, eq gor:ceal 9C ndoc;?rro. @C og$
olda oa grd@zo to1@meeg c:E o@ rrodpcea: @Aai $c,:ctocdto@

odqoo:r} dpld nCa gq qoocder dO e,ir)c::ro-cd@ nlaJoz;I D 8ff orpor:r

dOro. Oa@ ejor dO $actocdng 8g C aji:u:ocjg 6l(5leid I doco' r:Qd

{EAn sr1@oe:6, oetr etgiO::Jo=r dC: 5a q.,re $oc:ocd'ol@ 8g 9
eecicoc*.c.c:rJ r-r1ocr-alcor ocEor ag, eeJcoo'o:rj 5r:1sj E ooooi 51:::o 6F

orpOo EJG: (do:158). doad Ec; m1r'ion} doc elOeerrJ c5o eso15 qgo eq

c;erJ d1a15 odo Cq a$dcoo.elrj A95l oeci @3er o'oC edOcol:5:o

Scorr:cdrcilal oCqe-Or{ oOa:tl rli?trto loirJool Oa 6eeco. o@O18

e1'rn:docd ?ilal€', ot?5Je.iq C,e'eO qr$:rlO elpO:rr 5O noeJp gdc5quceec,:c

eJe,ir q9r:: @cu:o @lQeld8e) 5"-.:r ajodp eoln$eJ dge:'r eg1eie- oCo o1rr,

oorrq qOodiOcosrj 83e gq;. 8oU srrn es.8ei3o e;dg oUE: eearern65)

uarJ' uv\ \r{ew,

I

SVsfmic context

l-+Procurernent CO+
t\

lSecondar\
l\
I

Discard

Marlula.nrre ** y{-"

\\

System untler anal-vsis

Opportunitl' for storage and / or transport

I

Arcl raeolodcal col llcxt
1-

Transport -+ I)]scard ------+

-(l{F

,51C: eorje5) eo6 1: o:Oo.;oqUo; gcjrDq::s!:lr osjeL;;'-d.n:,- ;'-109 t'-o:"3--
€oUo'd du E t;;l;'ljD (Afier Schiftbr lt)72:162)

sJe.dp qc@rac eapc,ra gola E geocslga eoodrs aQ?tj e16o @rr:e,r

$cerrocdn@ 5rac,:ml u),g5)cos eras 951 ggb-Jo'd etO:d@ce @cscnrdn@

aCcr.5 qtt ogutc ot1l3@O @C erodtro5j @q elcogCoc,:m$ OC 8ob r5";8.

ralodg .pc@rlO ee$Oo 9Or: !: gOr:coen epOode q8ol @ctlO Sorrocdlo@

g88Ueco6o Co-c(esc aloelg gdr0e>rcq"oc,, @reo16 oerctjQdt ere5651 perg
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oOoeeee6. d EeO ao:5n eeslqSoce (Systamic context) gdc5qrcsi@rr
es6qbtooal (Archaeological context) AOO ooJ8o@ ?l:cc,r q grrr eoo6b€6

O6o632rJ nloeJp eelat8@O @caO $c^:cmcdm@ qcczo O:::r OC ooaJOS.

teoedmra8n eearei8s (Cultural formation) c,:z:: Scscqc@c^rO qc,:rj OuJord

O6eoc SAl:j pocpqgO o.arJ o:m8o: 8c od::r SeecOrrlc:. (Renlierv

[991;45) 68crO arr+dCom 65@r.soo 860 og)i' arrSorr 839,
oiarCoi861-.l,6J gq 56O e,ej etcSoc e:o:e edotld q1SO, ta@z;rocd oocOFO
I e;iv q;Q $ec 6o eo;:ieO. (dG, 45) :e"edzoa8nr eeroej8@n ajococDn
a:rle{E@E:d oOr:-{rod c,aor o1690 nodo gd:Eqrcr4or goc q:,t Ec.:

c,3b26. goDroign qOorJeaCg SoOo e1io1O eeee,gq Oplrd ear,gro eCs:
eed.s. o@ o1o qr,ened c.rJ;Jo 'ozor@r:: odr-Joaa' "OA DS5J qOoc)iO rocj

"l16eO qlCfl3:31 gclalo::: e:iti<G qre mSOcr:-totocd a,jCeocOcs r::@ u1.56 S
r:sJsgigm gn qaJ:::O So0r:l ffee€ (-z8ocur roe'sre 88al nata gq igOc

e -+oaio s:18r::@ u75E oC elcg.,tc,:Err ooi ogieo qc".jrJo6:ri n1@ .,SCl e

ezr"o 9€.-e :,;,eesi cOoijo :adoo ge.: (ei@:4J). oetr e.:qeorrJ nci
BfioO:a e1eo18@oO. 5" cg:aJi e,.s'ai5:a ::1:Seg $*ro@o qrjlce:lci
53sc, oi6 sc.,sJ <io:re9 gg;:s oioC eidotqc fuSo@ qjcter:co8.
(.Experimental archaeolo$, dco $. O. 1960 qe€ d"rogrjaod OOb a!.?rl
OQr: (Over: tor.vn dolvni r:@ eiciczs:o'd qi8.sg qdorqc dlSo@ eee aedfior:j
8u e:43-€t o( e:rgCOec Etro o3.r:g qcr:a8 Cpi e:c2:rje.d @ej ner
o16oei e16Car :lsjO*:;: 63te.*e 66@ qatOr i)o e-.1EC ero6. (dg, .15)

dOGEI orJ6 O:s:O 6cr:o;cj:oO elo,ee<;r Aa€OO edcEq,srqoco eal6ocO

e(eA?, 6:ec aooiaaSa s.,s=l ei=t8oO €ccC@c; 6CldQC qOo0ic^r a'rd

.rr.Si- J.J qsrr l1q":eioe. e^:odoa6m oioep a:1m$o0 $ccO@e oi:doaa
qcr e:o:5oo=j o.retceci eqr:mO oOqc q1o. 8r::@,

1. gdrOeda2On} oeoc' n{oeporl Ooaj -.e?ra{5OO oe:d q,*8ee:od

$ormrd:o@ or:rc8q,ClC ggFe rodr: eemej8O

2. dci6 O6ai r$erm:rjro@ qnOrs> arc.dc oeo3 miod,g o.oco6roO
e-,1€,@ oiovs eroqSlO 8lOra oOnCSCI (dO,46)

e.r,:.ir:aEnO nleelp e:lne.es:dori eoc5a 53o.@ oe:j Oggc qlgo@
ooli E?5J025J oefl gOloai gorl e,r@o@ ao6U<6 Sr.:cC@rJ SoOdC
Sgto@8. dEeoc Aeoa qcocdciO odqc o'@@ gg Os:oc;d oO@ $cecO@c
Eger 839 gorr e8dlce. eqJerd6.Eer oces soeJgce8z:: qr5 Eo Ocar e11O

eegforc,:C Cr@<6oelcs gricEq::cc4eoc eo r2@a $ocO$omi 6eec Ooai Bg 0
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qr8 E5d6or:c,: ndCc+rrj onro.Jq? eoai a@ dce e7E@ etqetc e,3tsrg og,SztJ

er1@6onlq? o-arceioai :::@ oor0 A@8C OoilO e:1@6cealc,? SOoJ OOr dce

6c:,:a Co:ocezrl9 q6o @6eec SEaJ e3o"oC'J:::cc rrg, cncn:@o qceocdcom q?

c.:r: crosJ do-aig do 8@ea8OO oerir2 ocqr: Q A{Oc^: r;@re{ i;? crrJ::: Or5

e.:o6i56 gdrl dc8cszJ EeeQOe 9p ar$oe q1o. dc96zri gczr:O e.rbc:cOC alc

01Q o@O eeln$o-@ $caco@oC t116 a:.61J.6 Oo o1o1Q@o-O.

qci53o ooao*iid oE::-rr q1 pOcpqgO crg,€@ eoc @gQtr} Ore€@

elE q6o OroC $o:z;l:cia@ ::'o.-g qg eiJ:Dq::rsi@n oedcl epcuocdocsrrJ

qeeJrOdoiOoral 6{'r,ror !1 elOeddcOg @A5qtn o9::r eeo2 OSoc ge,r;d o'1erc

ourod) 11116o@ qEgcoceal Oge: n2@sr oari oaCqCnI Oo rg-ulli .15

ozmol8c gCE AF Cted r;ord o.erarno og or9oe. o@OtB Ozoqrd 5c

aencSo ee@rdc,3 *.d<51@ o15g tsqe;;c af5, 31d e.,1qosl !:;r eecon: arerci8.

rlcr.dCooo ogin:C good Q  gC, q9rl Cq oC18 qi e5o ogCol ordO

Eeato. or:o'd QCsi qleliG) Oe O:,15 OreS@ e:p 52 EO Jor erla:r e-..r:-

.,116o,9 qd$6zJ Clgg di-rr q doaJd or15:rg coO 5t q- o'a-'rtn

OgoOoor{ esr25l 680o ndo 3q OteS@ q oaJo ed0.J Oo:o":C 6lJ<rc;

o:d 'l15r9O gdcEqlcr,qBe $ctlr@ 0C EorogoO. r)o:@ d@ t9pe;:

ScrmJin@ Sgoes q16 erd:5el]sl@ta e-:slc,lJaoco t3c^:@rrel:do-ozJ qcodiO

nd cl16go 9g e,:Orl5w; ei3c1.;.

e5?rc orrdO CCJ eiis,JO q85 a:9rd elr 9r5C @"i:nrdaO
o@CO q6Ocd SflrJ q o'ejrg odz;: eoneCSOrJ Oalorrj g5 Cte€Oe.

(Ii.cnfrerv 1991:47) do r;Oc ec53 @ffr;c:i 53on 8d @odulcar.r: eiaic5) ulSac

esEs: t,J@o qricc Qccot. o'sie,jiJ r:$g g*ca oboc*'cj eporoccao do e:1rle"t

eegcr{C,.'.j de;: S€aq E5]g1U5'05. dr:@ ciees?rrg)l, TCD sl3 clStlo'cd

OEgslo c?5 5--, n:aacSr: ee,gcds-oj ee@ce, ecl13n, o{u-"ocq;8n, e.tc

egc.o@r;l Oc6gorOrd e1?:f .r5) o:1a3o. iodp e Sc5qorqelO e:1:a8o'O

$c,::O@ce etc tJ ecdoc 955u5j e.rt:l ee6o eeOcir,:o E86U@oe;:.:O eaeec::l

(9oeo16l oocc,251 ecet(o6. tjo'eie, epEo 66Jgrl q ocl25jO 38 or::rQ 5)@ 9t5C

gre:8n8aioLd erea2€ @raL qi0tgo oooel8 e118 e,r:ro:de mlo'dp qr@o

o,c5)c $co:ardaGl c2@:d ouod. d3qg?5)ai oeeg etrjs-ea:,)cJ5"j (Akhenaten)

ecrjocc.oC dg go@o arg, co Eco@ E:r,c'l ald qr@go trgo'ur epgcd8raocoJ

oco:, Eo 8r::coaoc8 $o:nr,jo@ g5cte,r:osl@oe, aaQ11o gro' (de'47)

do.gee oOro ga:ce;r:c q1@9- @SgrJ oC 6,descoor:j crrltO gor:c,:s:.-' Qbar
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n:o€zt olOlriOmI 5qr 86@0 t.:@bJ g erO'"ddc Q ern. Bqgzirri @.Ceo E?rJ?n

ee7@ oqcszo@ Seacin m6l q Oc,: tn:o eOo,:'Je qr8 ncOzr} OOO onJ8o@rr}

?Dccc,: OIGC 5o dglg a:dr: o:::oos} 5os3 o6o gEodioocoal qlal8o@

s:sf6crj ffo gdc oq8. o@ ecncdc^:o @7o oodQo Eatal@ 9o{o06 @Fo
,l-13 gC51 qored cc<6o:al 8ac 9oc e-aoJ oQSocd EolorO OiQE@ Seec oeocQsJ

gd6 BoD (d9,47). etraiO 0e q8n @corO $c,:crocdei@OC eleo'r gSOC

oetrq oOre.oj g;d:5qrLC@m eera8 zJo.dp qg, epcdrec I eo8. e9 EQ.rri dE

e.s1:a$cr'O SerO@o Egor ESeO g,5cSqrcrqoc eeei:lDo i422t,r.

o1z;l8o@ SocCQce r2g @rr:O ,@1tod'3OCg g@c<6o ot^136r 01@ruO

doa5rEo@,:e orc eCob Ee;:9"e d€PO orSor: <ldr5qcel Rte+sro qg, gOoO

e:O6. 5' q::;a qo-oj6 5qrlo9o or: a28e,rr5@ar epOi:c.:a arderc r{odp
;.':-eL '3*r:-fs- r,5-, 8;ritr,:Ja5 q6, 5 er.S r,ra,-rd-g J(lrr .p-ic.:rn
o116 eprl:l. CA@O. e1S5e ree, o:Osi qc.:oo pgto@::J E)€, o0016
epOnorac,:r} erE:rJ qc"qro ?iloloeD bl Ggg edzo EqucO (MicromorpolopX,) rlr

ryg e:odc"e6a gcodo: (Micr$tlatigraphy. traces) Eg@O r.pCu,io:cc eld

e1:e3eg 5-:r'*f*- or;r- 5;;':-rtJ'Jl :6--.) ro,3 Glllrv.-i ;.tlr sr-ae
-3:terJt:;i tr.J e1a. 1N'lattheri's ct al 1997:281). ,r'O oqor OOrr r26m.Cr (Thin

sections') .i;.r-5) q o€rqr o:-.r-l e15 eesJ ce,€irr gd:SO5quoigar o.ude,

!JJ:,.ea) :.r s,rz:j-? enC oo6:l O1gf;oO 6t oc otlio,t'iSo@ erarardqoc

395;:r:eO geI on:lO .rrr). .tl)) :1c;r get.e6oc: a2d1o qOl:ou:c: @6::J E8o
gcsrO8uroc, orlr8rl, qOnro::^: atcEr;:c 85o@ SDCacOtJ e.:1eo1EQO eognr

o:i sr.6 AO o996C ce-oCO: Q .:rl;t. (tu:281) d eodecc oldd ee@cd

eeoedac8t;r orc e:r3rc3ar ooc5q51 el:rrie5.€r,r'r stJ ;,et ot1at.

Es e,1ta Squcsl@m ScJogio.etCa Ot aznr; ecdcro 9.C 1930

q,;:ooo e-.9o 8O ercoe ereol5cil, ffiqolt o26mO ocSoooJ esciar@t^:. qdr5enc

qO::ceo eee'elc o@ce rgccg, ad utlpoC 1950 qoaroC o@<6c,:. (oO: 282)

19709 1980 qormOqy e18 g acrrsdr) eac pgEql:ls@to QggCal ees,o,r

ot99 qOlotloe ee)f -oooU;rlct;j ep185ie. oeooc@aO O5aco:6 q gni:d:
r;8s -qdcEqur air-erp qOlcir:c,:O o@o ep.roe nrJ olt26. eoC6JOAUcr

(Golberg) 08:rl q6mla) O6bJ SSOrrsc'j $crror,io@ Eg.e o:Orr:r do@

e75d, Odolr: oo06l, odOc roc@5, Secee, ec@oO e:oai SECca:d oOz::el

es"gg,6o r5oOr:: OC gdO c-,rjo qocOiJ6e noglce. (tLr:2ti2& €E ed?u
Eqr:ccs-a::r erldd dr:cOcee eri -oeieoeo qeoc nodp qc@oO oradlqg

@c?rlO S<,:cacdnO eoc fpe.:aroo ocErar 66@ o1a o,oror;d1 q;,i-rolt ur1lo.
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rylg airld<6o (1\4icr$tratigraphy) dr:@ i:cor4 eesldcc.:mce 4g oOEnlr:c p 9or
r;Oc adord qOrsceoce q @czlOor ESeJ elOro:c>o rjlrOsr rlg, qcrocdc or
r9p:rloo OlJorOrJ qbdaoo:sro 66@0 6,onlc6oO. @crrOe)oo gdr8qr:crq8::l

orc e4 gdcEgtccq8oi obr: too 83:s:our qro(Ab eoc Saialao eiodc.,rz;:oC

olCooic qioJos} esoedoa8b) oSooOrj eoc e.:1od C:oaiocz;:r 89aq oulcdqdl

dO8. egc.qo eeodc':r: oocdqdl tg@O c1@5o:lo 85o@oJ 55O ecoo

$cecrocder@ Ag Q q@?dE ESOdpc,: dB ocoq esoce6c,: efzrC t E?r361,5 eD15

Ae efc,r:cl?, @6C oorllOr Q etrtl. qEa grrCSoo-ci d:rrOces qc@oe,r

ooeEmr qOncoc etcSoc 53og :ir C:esq 5q;:lol@ro cloLo 9QE8oO

eeOa;cOoaj @c:::OOoo gdcSq-r:ce;iG)s: qOoor: @6rl engr:rico erib, J eorjO

efrc{eb) edtacjcoa epor5osr> E-q66cr'@:rJ dE o-odeO q18 q8a $"ocr:rd,:aO ac

ee@eJr:Jo o:t"er qp,rJ o@ q0arco rpp e.:iOB cc@ Cced4 EqlrrJ@:a 9QA59oJ

o.aci @cr::O ObocO::: r,c ar@Orefc,,, o'ordqd1 golc oollQrJ g855@c<6co 5r€

ori6 OO oe.:a-Jo: Q qr, (Hull 1987:772). dc.: e.:oe^inaEto nloedp eeln8o@

$ccc@o ot@cJr ortc.,:ctiJ@n e,rcb:@i: etr qgg1 tlcma{firo SEpg @6C

qOror:o ng, eci6 di! 6qcelci<6c05.

eiroQs esodlo6rl qC5 qil-ae=l 5,r:15-5 ;l=l- $c.:cmcda@E

EEOdOc,r eDp.?rr o15s; e(re c::rs, ,-16 e::a:.jc e,I5) Q Qelsr 6
oiJoCeat8r:oe eo.:l:r': c'.:.a e rr. ei- i;sre-5C6 a:15 (Saar) :::@

Socec redpcnl o@ eeqor o.orcr our?tr ef1o. o9,3,r'j 53ir:acJ $csrzocdnO

8g-g drJcr:-.oj de,,r elod ooteoOqorO q Edr.5.,32ru: o-63 E(:5. oO e:qo,'l 205

a;o 201 e-eeo cfor)?::cs ocir:: gq sOgC 6Octe o-qn: pC r:doc:r: g1o.

lMatthews et al 1997: 294) I erc@oo .ia8 5).ztjero)Cg adoarcOo ei...rrcln.^:

oarcO d@ orodpocJ gQ a,g, Orcdq EqucoJ@m q"c,l cllr:sI dE Oerg,o6ro

elrOdc6o rodo Cq ar ocrcnJ::-l eei eJdcr:O3 ooal eeog8oC oCBr'
o'Cna:rr@ ult?, E3o€til ecoJl.:6?D ell ''Q6rlC 8;io3e'e6 eSsr .)!5{
rod1^d3 gQSool or>ci) e11o.8r,r<.: Qoml 205 6 tjeerlt QBn ge,o I.i; l1 )

cpeJ3 omrOd q CIrqr::coo CC Q eJqc9 omcOad q r;6eaO fl6-s-ieo; n6:ri
or,grrroo?rr q1ra. 5e ePeodo oe)O SCBC OCeers e1ad8, e1d, e12Ed Eo:rg

ou:ocozr:f oc?rQ ficec1ardi;l@ oeior: o1r:joo;Om (rp?rlre'o2tl epio. 6Ore:

q.m 205 6 ogi:es oo@gc: qc@oO nlrj:l ge. ePcoq?t aitadccS:o qOoon

O6rrJ gpesl $oca:dn@ dc6cC olg5roouf2tr e11o. d elodO Orrrs qiB89,

epceacd esnee 669, eQ 6'.s-ode;o'J E9ej80 €eQqr, n1@neeg e-oco c:(t@,

tes2C ep15 56@ erQc.: qlqgdoe. (eo 'zo0-:lz)
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es.rC,aaEr: ml<oe$p a1s:t9e qqr€O Co.dp eg gc::lo $c.:cncdnO6
EECocOc.: 6O1dtO eDErrr o1E@ d a:@dr::Oocerd SOiQ obcJatoa:oaj
6AcQo@Q ClqooJo.O. Ol, oai elqd 88eo iiloeb a2dloEe,rcC@ar eac ecoeb)
ciardcc.:6a orardqdl grEi rjodg eg QOuiOioi@O qcQ @c:rOStrJ ncir:: gq
5c;:a:d:o@O611e- eOolJO eO @SgrtocC e8Oc,J0<s @cocrocdrot@ omdg Eq

oiar olsroJ epqeoe,:r$ 9Q0od 56@ r26sO 5do.eiee6 c.,@:r} g1,rd?:l r.:r\trJrr

q:goe:J q',5es ot e.rr?r eiol. e.(9@ SOreo aeedgoJ o.cl5@ qr@o oltrJ'oq
9,3C 9:oC ObL.:cOrll glc ,atQ eorgle{ eooaina5mt(9c $clacdm@ r:rt?n

q6n- Sdogos; Oer: eSIEJ acjr.gt qa,lOr E1o. o@ qc@o 4 erc ,5 o::r

9Q56O elCE blp?rl @curo e^i-ecr:loC 6Bo@:rJ e:aqd1O rod:r gQ:oda eQ

gqrri @r{nC lrc e:OOe-J; edgrda*:a oeje oaotc@etO g15 5oA. (tu: 300)

o@ epOEocJ oaeaeo:l 6::lr:lJm,gCgQ elO,arc,":ce ttcOnc 63<r.0 oC:let:n{ E18
Oed d3, odreor' a5'c-t q3atS@co 6ocacdo@ O:dr:O eg18 OOoJ czlr3Oed

eplq<, EOes groco: oroco Eao. gS eoc oi0,@ a1a-18 qcOde6coro e.:En so50
qp:rr reCocer;oC eoq e+aJ0cn orc epcrr: ocdeoJ .;O erieiom epe, at:rra: eq
959: 6<;c,:rc{ gloTct 60,rc:lE oga: ggor qalo6. (Mattheu,s ei al 1997:300)

efroilto asJrcS:O ecl;os rr?1 oee E-.,C E!.;rs.,-:t s::EJ oeenc@:;:C

99: :e139; sjs: 6;r, e3:.t,j.:; S;rsris:.=-r c:, ,-rE:i -i3 gdOd oe.:rrjC:

oc5. 5a aJai:t ogii !r.r:lc etg"i,":i r,]ltag q6zCCn qOi:or:o.srd eE
ri8e:.J3; $;ra:da@ .ieirr s,c;rec otrrjctc dq qd1o6 (Red ocher) ilcte otf]
';i --:.l 8;,3. 1ce:301,i ar.€e oln$o-@ $ccrO@oO scr:C $c;:cr:cdo@
Dgeror epcordce cOto:s:o 63o@Q rede ag:rJ d arc arQ goc Bg@

ozardqSlga)r u-.16@C rye, eote: 5qi:cO (Micr:omorpology) slo ryg
edodco:6a ecod?, (N{icr$tratigraphl, traces) S.dogieoo 58@ gorc@ g6Ce
eli.::a ele-, gorl c,,)r:or:o Sqbu:oor:O cl6@ol gzoic:r zDg, eo16c;:.

e,:oeJaaSrl CoeJg e,:1oto@ @c.:cO@o gac a:.' tJ<6ce. o,@ooal
8@i1or::o,l gnJ Qo.od neeJg eelrot@ oc eo@OroO q6n @coO $c.:cncdl;l@o_
dcir o@<6mj n{o.dg s;QC e:eoc o16@ a:Oglj-o EbCni::s:c:F:l dE eolnrSo@

€.,:ro@o lrc ee@OetCC 3dcQoO -q@:<;OsJ 
oaci,.O. 9aJ 6eec q coC gdc5qur

o,adg 95ograt,sc,ie, q0.cfOe @c?5lO igsQeadO@ OgO gbJOlr rSe.:co. eSeec
doog gdc5quccecec a;odll c1c@oO EgC:l C5o@rz;r @coC 8ce:aiilrs@ q

t,c ta.:i!? fftlsr8g- Ogol@ Ogg zodr: errnrcdo rri:z, e\olcc qOoOdoc,:6rd
85c pr2o. d ogcetocqiS E@rcc a1@o@Q gdc8quc nlodp Oa:6 oo:oceC
;elotvJ C:roO::: 9r:rrC @1QoC3gmr O:rJoC 60:5.{ oeerdlzdod nlo.e=gg

erc$s 6ecnrdr;@ce. qcUSa@o C5s:cnen} eeSo gcie.ra$s; gdcoldcr.@
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qodrecc,,ooJ gdrDqlc nloefp a€, ogztJ n:rJp geJo ea160 eoc Er::cu: 66@

a{oedpOg oO8zl Cces'o8ro ooJOo gt {6 O.,aoclrj 5a:a8 86@0 ti@rJoO.

9r:r toac6 gdcOedr; g@c6c^:r$ Er::cc: er:Oc o@a-J@ d6 oOEa eeodcc,:r:c:

e.:@glJetoc.::rJ@ Ob:cs; EOc, ec^: Ogoc8. Socg gdcOeS4 g@r6oio 9i
S6Ooeui dcc EoiC 86@o c, o@@ $c^:cncdn:@ dgec8. (Somadeva et al

2006: 31- 32)

gJr5qr:c nlodp e1c@oe oQooqr EgarJr: aa8e;lcS@rl oogo2q

t;lodg esrtsl8eC 9COrr,, e:cejnolE. g6erl oO oa8 6Jp!2 e,:qelc toda
gO?, g!@n 5@ eelml8o@ Scern: rjm:O ocq o96 O51oi9 gd6lo efr6oo.

o.rdrrJ oo:r8olosrQ adp gdo oai al18O eo: 65 oi5@ o@C gJr-qr:

nftr'dp erc dB oo8?, gd:e,ee4 e@ a:1ot@ro<.r emJoO. o'od::r oclrSolrJ

e6qioi ;1e=ce "li; e-EO 66o@Q @5g5J o€, a?O.3 Q€ EAB oo8rr
oocooqC g@r<roc o6j u:r.'S:r, g!:{ nci8. EJt5qrsr zoodr3 qg oC8r:l

q1"9d1@oqj or Ggc eicgCr 3;..rg Cc<roi oO p@m e.:aqUere;C Dslrri

59,,t tcc Doirs: E@e cr'e@ @roO $c,:r:o:5o@ 95foO. ooi ,-i5 st69 5;rr
e11EOa errlOoC 9o r;Je-ese Qg, EAB eOSo orctssi u:@ qrtocCos

oeo$Sm oo:rr'osj 85ooe enjqr-O. S ee1@ C1E $cecmcdm@ OgQ QlrJeU

o1E o:doqtioad<n @6lri oer oeetilS@d 10-20 5i od@ c,r1@dmo ood€On

8g. oroeb. o@@6C Oa.:g, edcOaiq gererlonl AA gC eaie,Uoroc.:tJ

gOoJoD. Otmj'ob C1i3 orlopjaa',<t rjo:'--' 28 ''::ri ,)u:,5d ejOc ceO p

rp19d10u;6! Or5 g6:Oaq rlLi€ te s1*r:;r:a: 5oO? sir"'ep ag?ll
-dlE5)roobf grrl. (rJe'32) oeo-c6 c:}sjoo:rj qSOmljotcs 53(]O oii aodp
gdcaqi:r(r,ce: 5)e?rj epClcoaroi Ogrd aldz:: mloaSp epcQaO otjaci:=locj

8eOn, o@O18 @coO Sococ.im@ o1z:l oarcq qCodJO"rS?5J tSc,: o:qo'

T ;Jz; er,zlSe- :)ge rl-r lli'-rg'l:rt l;)L-\:, +;rf-l'-r53 i'ao i-:n;clrci

eor.;srorJ Cao5j pno: 9Q63Oc. @5g::: ro@ 9Q63O ad:l geocoSgcd'

o:73O, ocgl n18@, oed ei,d 5BO, Or8 $eoac,iaOq $ tvta 3Qsl5o

.pt,tocOo, 6ocea, olEfJg ogOe, g6c5quc rolod? ada:s g{nrJo rreo:

@clJc,l, a:"Obc,.rzi: Cocoo$, qcQ Cl5s@r5.t 9c5fO Soc'oidr:O geole:B@ce6O

u,jrDqrr mlodgCg 9i e:141'd9 t'o:;:aj 66e3 <,'Cqo'O' o@oi6

$ornrcin@ qpu: a:ndccr:..: egel O@, gdco,Cr2 OacceO'v, DotzJDO ord3

,$ocoS o6:5rcC5) 8go-. (Somadeva et al 2006:32) o@oo 9i oejozrJ oc:ro

$ocn cjn@ d3eec o@ce eeo€S'b)asm dodp .3naiu@ Og)o635J o1Q:rl5co ar16ci.

[178]



gc@n gaJd:rc@co@c:

Ascher R.. 1968. Times arrow and the archaeolog,v of contemporarl,

community. in Settlement Archaeology, K.C. Chang (ed). palo Alto,

calif: National press Books pp. 43- 52

Baxtcr F.P. Hole F.D.. 1967. Ant (Formica cinerca) pedorlurbation in a

prairie soil. in Soil Science of America. Proceedings 31, pp. 425-28

Carson M.A.. 1976" Mass -wasting slope development and climate, in

Geomorphology and Climate, (Ed) E. Derbyshire. Neu, York: Wiley.

pp. l0i-36
Chapman, C. H.. and i-. 0. Anderson 1955. 'fhe Carrrpbell Site,in Missouri

Archaeologist l7:Pats 2 and 3.

Curlis. J. T.. 1959, Vegetation of Wisconsin: An ordination of plani

communities, Madison: Uni versity of Wisconsin Press.

Cornrvail LW.. 1958. London: Soils for the archaeologist. phoenix house.

Daru,in C.. 1896. The fbrmation of vegetablc mould through the action of
\\,olri1s" Ner.r, York: Apoleton.

Evans. A. C. and W. J. Guild. 1917. Str-rdies on the relationships betrveen

earthuonns and scil lii-tiiitf i. Biologicai studies in thc field, in
Annals of Applied Biology 3,1, pp. 307-330

Gile L.H.. 1975. Causes of soil boundaries in an arid region: II. Dissection.

moisture, and faunal activity. in Soil Science Societl, of America.

Proceedings 39. PP. 32443A

Grinneil J., 1923. f'he burrowing rodent ol'Calilbmia as agent. in soil

fcrrniation journal of Mamolog), vol- 4. pp. 13719
Hole. F. D.. 1961. A classif-rcation of pedoturbations and some other

processes and fuc,tors of soil tbrmation in relation to isotropism and

aniscrtropism. in Soil Science vol-91. pp.375-77

Holmes. W. H.. 1893, Arc there traces of' glacial man in thc Trenton

Gravels? In Journal of Geology 1. pp. 15-37

Hull Kathleen L.. 1987. Identification of cultural site fonnation processcs

Through Microdebitage Analysis. in Arnerican Antiquity, vol- 52. lr{o

4, pp.772-83

I

;

ll7el



Jihnsgard G.A., 1971. Pedoturbation by afiesian action, in soil science,

society of America. proceedings 35: pp. 612-16.

L),man R.. Lee. 2002, Taphonomic Agents and Taphonomic signatures, in

American Antiquity. society for American Archaeology Vol-67.

No2.pp.36l-65

lv{atther.vs M." French c. A. I, Larvrence f, culter D. F. Jones M. K, 1997,

Micr$tratigraphic traces of sile formation processes and hunlan

activities. in World Archaeologl' Routledge. vol.29. (2), pp 281- 308

N,tueiler. O. P., and N{. C. Cline. i959. Effects of mechanical soil barricrs

ancl soil rvetness on rcloting of trees and soil mixing by blou'-dotl'n in

Central New York, in Soil Science 88, pp. 107-11 I

Price, L. w. 1971. Geomorphic cffect of the Arctic ground squirrel in an

Alpine environment, Gecgrafiska Annaler, Series A 534. pp'100-106

Rentiew c.. tsahn P. 1991. Archaeoiog-v Theories Methods and Practice.

London: Themes and Httdson Ltd.

Schilfer M. 8.. 1972, Archaeological context and S1'stemic contert. in

American Antiquity, societ-v lbr American Archaeology,\ro1. 37, No.

2. pp. I 56-65

Schiffer M. B'. 1975' Archaeoiogl' as Behavioural Sciencc' in American

Anthropologist. Biacklvell Publishing on behalf of the American

Anthropological Association. Ne$.Series. vol. 77. No. 4. pp.836- '18

Schiffer M. 8., 1983. Torvards thc Iclentification of Formation Processes. in

American Antiquity, Societl. tbr American Archaeology. vol. 48.

No.4. pp.575-706

Schiffer M.8.. 1999. Bchavioural Arehaeology: Some classif-rcations, in

Arnerican Antiquity, societ-v lbr American ArchaeologY, vol- 64, No 1,

pp. 166- 68

Shannon J.P McPherson., 2(J05. Artefact oricntations and site formation

processes frorn total Station proveniences. in Journal of Archaeoiogical

science, vol- 32. PP. 10t-)3- l0l4

Somadeva R.. R. Dissanayka. R. Frerando. 2006, The Galpaya sllfvey.

Colombo: Occassianal paper No.1. PGIAR publication'

[180]



Stephan C. Saraydar & lzumi S.. 1973. Experimental Archaeology: A New

outlook. in American Antiquity, society for American Archaeology.

vol- 38. No 3, pp.344-50

Tani M.. 1995, Beycnd the identification of Formation processes:

Behavioural Inference Based on Trace Left by cultural Formation

processes, in Journal of Archaeological Methods and Iheory, Springer

publishers, vol 3, pp.231-55

Thorp. .1.. 1949. Effects of certain animais that live in the soil, in Science

monthly 68. pp.1B0-i91
'fhorp" J., 1957, Repori on a field stud,v of soiis in Australia. in Science

Bulletin (Irarlham College. Richmond, indiana) No. 1, pp. 169

Trigger 13.. 1967, Scttlcment Archaeolog.v: its Goals and promise, in

American Antiquity, society fbr American Archaeology. vol-32,

pp.149-60

Washburn. A. L. 1956. Clas-sit)cation of patterned ground and revier,v of
sugge sted origins. Geological Societl' ol- Americil, Bullelin 67, pp. 82-1-

865

Washburn. A. L. 1973. Periglacial processes and environments. London:

Arnold.

Walson, J. P.. 1967. A termite mound in an lron Age burial ground in

Rhodcsia, in Jonrnai of Ecology. 55, pp. 663-669

Wood Raymond W, Jonson Donaid Lee.. I978, A suryey distr"rrbance in

Archaeological Sile Formation Processes. in Advances in

Archaeological Methods and Theor,v. Springer publishers. Vol. 1.

pp.3 t5-81

[181j


