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TapicEnt]oaquertswereidentifledinpartsoflowandhigirswampaleaS(P5&F6).
Ltsti,: Endoaquerts(Pz) and Tapic End,o,,1u,pt, (Pl) were identi6ed in parts of dejtajc

lowlands.an d, Tttpic Endoaquepts (P3) arrd T11pi'c Endoaquertts (P4) were identified id"parts

ol nrr.rd flat iands. Tho latter two profllos exhibited relativoly wider litirologicai discontinu'

ilir.rs botrvoon lrorizons basorl on rtlorp)rologictIl charaotoristics' sand/silt' silty/clay' (gand*

silt)/clay ard srnd ratio, rnoisturo .uteition oharaotoristics' organic carbon' CuC03 and

eleotrical propertios. These two profiles indioated frequent dist'urbancot in their stabili-

sation to form Vertisols Whereas' profiles Pl and F2 exhibited Vertisol properties'

oventhough showing some discontinuities. I'roflles in the nrangrove swamps (I',5 & P6)

shorved no disco.tinuity within the oJruro.d depth 
. 
The formation of vertisols and

associated soils in this region may also bo attributed bo have a nrarine iofluence in addiiion

to the effect of Gorlavari rivor system'

(Key worclc : Verti'sols, Lithologicat discontinuitu' SantJ' tat'io)

vertisolE are oh&raoterieed by a shrink'swoli cleoking molphology influ-

encedbyclB,yoontontofmoretharr30o/odominatedbysmeoiitonrineralogy
andgoYernedbyarraridtosubhumid(dry)olimate.Yertisolsforniedat
rlifferent egro olimetio zones soem to bo similar molphologioally' but may

\,alySIiglrtiyirr.t}remineralcomposition.whichmayinturnaffocttbepro"
[jertiosandma,il&gomontofthesesoils(DudalarrdEswalan,lgSS),Inthe
dry subhunlid tropical region' palticularly in ccaEtal East Gcdavari district

of Andhra Pradosh, soil formation wae influenced by shifting of rivor cha-

r}Ilelsalongwitirmarinstransgression.,fbismayhavelesuliodinthe
f orrneNion of stratitisd horizons lonriing to li:h:t lgioal disoontinuities betwoon

horizons. T'ore are various methodologies to find out discontinuities betweirt

horizons interproted on tho basis of various ratio of particle-size fractions

(!Varrg arrci ArnoId, 19?3, Courty arrd Iredoroff, i985, Ibrahirni et al,, 1986).

,llreprosentstudyattemptstohighlighithesediscontinuitiesbasedmain]y

on morpholJgy, particle size f ractions. electrioal plopeltios and moisture

1'otontion data"

, XnSgtl,tJP, Amravati lioad' Nagpur'440 010
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F'ig. 1. Looaticr-r map of the siudy aroa in East Godavari district of A.P"

and Yar:am region of PondiohBlrY

I{ATERIALS AND MtrTHODS

Six soil prolilos (Pt to P6, liig. l) looatod in ptlts of ooasttl lltr,st Gorln-

gari distriot in i\r:<ilrrr Pladosli rilrd phI'tH <-rf Yunatti irt Unitln 'l'orritory of
polrlicSerry wero seleoted for the study, '1he getreralphysiographio looatiolt

of all the six proiiles ie the coastal plairr ovor wltich tire Godavali deita has

f ormod rssultilg in the f ormation of various micr o-plrysiographic landf orms

laying slopos rritging flonr 0-4o/o. Profiles P1 *nd P2 aro locatocl itr deltaic

Igrvlalrls (eoastirl piaiqs'. 1'ltoso lands are flooded oooa,sionally and grottncl

rvirter is higtr by virtge of its vicinity with the rivel systettr. Profilos I3 antl

P 4 ocour irr tlro m,rl flats ancl alo flooded whott thoro is atr uttusual riss in ttio
tlio Ievo I of Goc!avari and its tributarios. Soiis of l'I to P 4 profi' les support

so&ros vegetatigp of thorny bushes, grasses attcl some salt rasistant species of

haloplrytio plants anrl irrrbs (Trienthemc portttlcLcastrunr, L., Acrtlypha in'tica

L.. Jatroplru gessypifolia I?o';'b , Ttichoderma spp.' Salicort,ict brachmta Rotb',

etc). Profilos P 5 and P 6 aro located in the iow and high swamps &re&,

respoctivoly. Low swamp lands aro usualiy floo<ied during each bigh iides,
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n'heroas high swamp iands aro sometimes flooded during tides. Beth thes.o

soiis support scarce mangrovo vegetations (Auicetl,nis nxartine, s[c.). An

empirical rliagram showing somo coestal deltaic landforme is illustrated in

Fig. Z.

Upslroom

Ccostol plcins
(u:lcnds)

Cocstcl plcitts

(lorvlcnds) G.
Mud flots

R i,rer
in ou lh D o w nstrearn

Bay of Ber,i:i
Love b s High swomps

Lovl swomps

Ir'ig. 2. tl npiricel diagrain showing various laudf orms in ths study aroa

l,-ielrl rrrr-rptr,rlogical prrpc:ties wero studied using standard methode

(Soii Srrrvoy Staff, 1992). Soil snnrplos rvere collocted at spocific site s nnrl

tSoso Iess t6a1 2 rrir-n sizo fractrons wore separated for some laboratory 
.cha'

rilct(rrisations. Particle-size fractions w€t's ana)ysed by th,e International
Iripette msthod and various sand fractions weI',o ,separated wittr the help

.of sievesof strn,'larclsizes. p,;,8C, organii: carbon, CaCO3 arrd moistur'o

reb:ntiorr tt 33 IcI'a ancl 1500 kPa (Black, 1965) woro done by standard

ru etb ods.

RESULfS AND DTSCUSSIONS

Ntorp6ological ctraracteristics (Table 1 )of the soil profiles shorv that

firrs an6 vory flne textured soils havo matrix colours ranging from l()YR 3ll
t1 i0 YR 3 2, whereas loanty textured soils have matrix colours rangit:g f ro'nl

,l
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S. K. Ray ef ,r/.

i()YR 2.512 to l0Ylt 4/{ Mottles &re abundant &nd distinct especially tor, avris

tho sLrbsurf aco horizons whicir beconro darker when dry, . Flooding by river
11rl soa rvater and presence of high ground water may suggost t}:at thoso

rrtottles aro partly due to jarosito miner-rls (X'itzpatrick, 1984). Peds form
usuaily fine to medium subangular blocks in ths non-sllcker:side zoneB and

nroililrn to ooarss anguiar blocks in the slickenside zolles excopt for some

horizons of proile P4. CalcaroousnesB is indicated by siight to strong

reuctiol with acicl in ail tho profllos. P1, P5 and P6 profiles liavo boon

cla,"silieri to the subgroup Ir-vel as TApic ilnd,oarluerts, P2 soils as Ustic

ICrtrl,s,re6et'Is, P3 soils as ['ypic End.o:quepls and P4 soils as Typic Etxlaacyt'ents'

IIigir slrink-swoll type of ctay ( 'lablo 2 ), cracks ( rvhioh hovrover, do

not cxteptl tleop dsrvn tlio profile duo to high groundwater ), oolour,

t.'xtrtro, consistence ancl rvodgo shapod aggregatr:s a,ro inrlio ativo of a

\ieriisul trtd associrted soil morphclogy.

'l'tlrlo J. Porticle sLze cllaructeristics of th.e pedons

ilorizon Depbh fs* vfs*
(orn )

sand silt clay fs,'is vfsfts
(ts)x

srndl (sand* silt)/ ailtl
silt clay claY

o/
/o Ratio

l'L : 1'ypic Ertclorqtterts

Al 0-9 3.3 195 30,1

,lut 9-22 2.3 0.5 4.9

2 B? 22-40 3 1 0,4 5.6

2llssl 4061 3,5 0.4 4.8

2 ilss2 61-?5 8.6 0'B L2.4

l'l : Ustic ilncktttqu,'rts

A r. 0-9 3.6 31.2 36.?

: iJ I 9-2; LI 0.4 2'()

2 u'l 25-43 I .0 0.5 1 8

r iJ3 43-62 0.8 0.4 1.6

! Ilssl 6?-84 Z 8 0.6 4 0

2ilss?8.1-ll0 {r.0 t') 8.0

43.8 2 6.1

42,5 52.6

35.7 58,7

31.6 63.6

328 548

0.i1 0.65

0.4? 0.10

0,55 0,07

0.73 0.08

0.6 9 0.06

2.83 1.68

0 90 0.81

0.? 0 0,6 1

0.5 ? 0.5 0

0.82 0.60

4.01") 2. I ?

0.83 0.80

0.68 0.65

0 39 0.36

0.*7 Q.22

0 31 0.2t

(Contd ')

43.3 20.0

.13 5 54.5

38.8 s9.4

26.3 72 L

17.3 78.?

15.9 76.1

0.10 0.85

0 55 0.20

0 5,j 0'28

0.50 0.25

0.? 0 0.15

0.75 0 14

0.69

0.12

0. 16

0.15

0.38

0.85

0.05

0.0s

0.06

0.23

0.50

i

(
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Trrblo 3 (Cor:td.)

Soil dov"io. ureat

I{orizon Deptir
(tlrrl )

fs" r'fsx sand silt
(ts)*

olay fs/ts vfs/ts sanrl/
si lt

(sand I silt)/
cln,y

silti
clay

Ilatioo/
io

P3 : Tupic Ertdaaquepts

A 0-13 7.0 5.1

2tr 13-24 0.9 12.3

?Brvl 2,1-3,1 0? 3'1

3[]w2 ll4 48 t.9 8 0

SAC 48-80 11.0 25.0

4 zlC 80-98 3 ? 13.9

5AC 98-108 40.3 27.0

t' 4 : Ttlp ic E rtcloctrlu,e ttts

a 0-12 15.6 4.6
c^ rOO, iAt qO
*l\ lP-lJa I: a P.!

;t(l ?.7'42 ?9 7 9'8

,{AC 42-53 I il.lt ?,t,

su r 53-?0 ? 2.5 3.3

5C2 ?0-96 68.4 3.s

6AC 96-l 13 6.7 14.2

13.1 44.6 42.3 0.54

14 L 58 ? 27 .2 0.c6

4,4 579 37.7 0.16

10.? 61.? 27 .6 0, t 8

37.2 36.5 26 3 0.i10

54.8 29.6 15,6 0.69

68,4 18.1 13 5 0 59

26.3 3)6 g8 1 0.59

18.5 45 .2 3 6 ,3 0.; B

9 r .9 3.2 4.9 0.3?

li. r 4g,l 28.4 (r ir9

'J4.4 1.0 4.0 ().??

95.4 1.2 3.4 0.72

22.6 47 .5 29 9 0.30

1.36 1.05

2.6 8 2. 16

1.05 154

2.$2 2.24

2.80 139

5.4? 1 89

c ,11 1.34

162 093
t.(") l.a,)

1{).41 (1.(;5

2.5_e l .?0

21.titt 0.4()

2{l .83 0.3 ii

2 34 1.59

0.38 0.38

0.2 B 0.2 ?

.t) 21. 0.21

0.3 L 0.30

0.96 0.94

0.42 0.41

0.3 0 0.2 B

0.22 0.20

0.39 0.29

0 8? 0.24

0.?0 ().(i8

0 75 0.17

tr.6? 1.02

0,25 1.E5

0 39 3,?8

0.1? 0.7.1

0.16 0.41

0.11 28 ?2

0.32 0..jil

().03 51),0()

0 i)-1 ?i).ir )

0 63 0.48

P5 : T'ypic Ert<ioaqu,erts

AI 0-16ND Nt)

Brvl 1L-36 ND N D

[]ssl 3tr-57 i{i) N i)

Ilss2 57-77 Nl) NI)

0.0 27 .3 7 !.7

0.2 2t4 ?84

0. L l?.0 82 I
0.3 23.3 76.4

12 47.8 51.0

0 8 28.9 ?0.3

1.r) 21.8 ?7 .2

r.2 16.8 82.0

I'(i :

A1

IJ rr'1

Urv2

'l'rtltit: It' rtdt' ttrlttet' ts

0-13 i\D ND

t3-36 ND Nt)

36-6? t{ D ND

0.01

0.()i

0.03

0.0 3

005

0.07Ilssl 6?-1ri0ND ND

'i Fs-f;.no sanci, vfs-r'erY fne sand, ts-total sand

N D-Not tletormiued as the total sand is very lorv

i



S. K. Ilay el o/.

Pariicle sizo &ualysis shows that the pronlos P1. P2, P5 anrl P6 Irave

1'orlr high a:rlounts of clay ( 5l to 82 9llo ) lviih an irlogrtlarly itrct'oasitrg

trond ciown the profile (Tabls 2 ). I1 these profiles, the incleaso in tlre

;rrnoilnt of clay clown t[re profilo virtual]y appeals to be at t]io cost of

oorrosponclilg clecrease in the amount of silt, the atliourtt of sattd being

*lmost constalb. 'lliis suggests that it may be due to the plevailing

rleposilioual ettvirollulollts or d.ue to tho broakdown of siib into cltry sizo

f r.ctio,s or boilr o -.,lsidoring tropical olimatic conditions. 'llhe picturo is

onliroly clifferent for profiies P3 aDcl I',4 whero thore are abrupt' variirtiotrs

of olay rvtrioh rrr Iy iniliceto that this part of tire Iarldf orlll w0s nlortl pIoIro

to f r:olrrout slriftiug of river ohanuels and thus the natUre of dolrosition

irl ry it rvo rliiIrrsrl. Suritllsilt rrrtio s]lows retnarka,ble diffgrortcos liotrvoott

t*i j1I;crL Sorizons oI pro[ires pr and p4 indicaiing riilro]ogica I dist'ontiiluity

(SnritI ald Wildilg, 1972 1. Basecl on t]reso studies, ]roiilg i'3 ]tas 5 atrtl

profilo P,4 hrs 6 difrorent Iayors of deposition within deptlis of I B orn aud

lL3 r;pr, r'espeotively. 11 goneral, sarltiisilt ratio for profiles f'1 a1<l I-2 artr

rnrrclr larrowar. than profrles P3 and L'4 suggestirlg a rolative)y greiiter

unifounity in biro former trvo profilos ttiir,rl in ths Iatter two' 'lhonglt it is

,liffitult to qLlantify and or a valuo for tlifference in saud/silt l'abio beiweett

ircljaconb Iorizcns, sirlhu et ol, (i9?6) arbitrarily envisaged a nrininlun"t

tiifforence i11 value of 0.? for tire samo to indicate disoont'itruity between

acljacont horizons. Baseci on this value, di scontinuities aro obsorYed at 9 cm

tlopilr in both Pt and P2 proflles. However, cliscontirluiiios at 61 cm i+r Pl

aucl 8.1 criI iu l',2 are loss conspicuous ancl are not obselvable in the {io]d by

Yirbuo of rvoll developed slickonsides forming a continuunl' In cii'se of

pro{iles P5 anrl P6, sand/silt raiio are of no col)sequence'

Ib has lresn sirorvn ttrat oven t]rough the dillcrettce iD sanrlisili valtles

i;e,lrveetr acijacsut horizrns for profiies 1'l and P2 shoiv ciiscorltiur'iities' thoy

,yoro i,iouti{iable acLuelly by virLus ol r,lrantatio iitr:t'oaso ili tho irtrlt'rt'tttt; of

s.*il. Sa,d ratio, such as vBry fLne sancl to total sand ( vfs/ts ) and fitto sattd

to totit,l sand (fs/ts ), as shorvrt in Tablo 2' roii'sotrably valiclate tirts f uci

( Hirrtg|ov e et al.,lggB ). The trends for fsits and vfslts l'atio &1'o nrol o or

loss lociprocal, as ono ratio itrcreases n'ibli tlro clecroa.-e in the otite1' iintl vice-

vei'sa, ho*,evor, rvirhout the 'ialuss boing proportionato' l'his pioture is

glg:rr Irrr:1 [lig.3 whero 0uryBS for fs/ts and vfs/ts are approxitnately trirror

iitragos of each other. AIthough. infleotions are shorryn at 9 ctll fot'botli Pl

r,rltl l,i profiles ( as sirowtt by sarrrl/siIt ratio ), indicatirlg tliscontilrtrity,

iliore nre no corresponrling inflections at 61 cm f or Pl alrci 84 crr-r fclr I',2 as

irr iic*tori by sartri/silt ratio. 't'hi s may bo clue to tnixlng of tho 6 i-?i crrr

{,)
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horizon itr caso of Pl and 84-ll0 crn Irorizon in case of P2 rvitli tlrec,rrrespon-
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srnri/silt rsiio s11ow disoontinuities at ail the above sites oxceirt at tlrt' rloptir

of 13 crn F;r proIle P1, ralatively strJng inflootiorls are o]rtrlitled il't ttopt]rs

rit,{2em,53cnranc96cm'andryeal<inflectioirsatdeptlrscfl2cm,2?ctrr
srr,l ?(| crn 'f iris srtggests that prolilo l'4 hiid relatively lossor tlnto f or

tlr:velollttletrt tlla:r 1li'ofrle P3, ir,trd tlrr-ts classifiorl rtct:rlrtlilrgly, ,|.}tg uhovtt

discttssion also suggr:sts thab for the-qo plofiles' satrrl rirtio st;ell)s tr'r bo of

Ili()re Lrotlsoqllellce' 'fhe ( sand l-silt ) / clay autl si tt/clay rniio ' 'l able 2 )

iritloperrclorrilyfol]orvtlre.calnotrendassatrd.l,atiotoaCC0tll)tft,ral]}'
rii-scoiii,illuity.lr'orpro{ilesP5andP6'arnountsofsandt;eingvoryless'santl
rirtiri *re of no collsequolrce to indicato tliscorttiuuity' Nloroover' iu ttloso

pir:lilc.s o,ilr,rr ratio irlso tirr trob show tlis':'r|rtinrrity' coolfii;ioiri of oorrolaLion

irtttvL'et) fs,'ts attd all other ratio ( I'able 2 1 calculatecl indopendently show

|!r:itLitorcittiiorrslripsa,resisrrificantorrlyforvfs/tslr'=_()$3**)andailt/
r:11r1' ( r .=.ii,?3 xr 1 t.ir,iio. Llorvever, f or tlrese soiIs, if ot}rgr oorttllinat,it-ltts aro

or;riirluro,-l , ali tiro ratio clisoussocl alrove !rolti good to intlicaie cliscontitluity

};girYEslllrorizotrs,butbtrosatrrlraticl,itrparlicular,al'sfoutldtotlobotter
intlices for tlre sallle'

,1.}rg piI of ilrese soils are I}eai.el to tlre allraline -.iclo aud I(Cl ptI slroq,s

r0il1:Irkablebuffering(,labie3)'l-trleolricalcorrrluctivil,y(Ir,C)s}iows
strlirrityirra,llblreprofiIo*,arrtlhiglrertrCvaluesobseivedinthetlangror,o
soi[.u([,5arrrlP(i),irrprrbicrtlar,"u,uassociateilwitlrcol"i,asl,londirrgloYfer
ItlIr,.r,lLti:.q.;\sexpocbed,orgarliocarbotrvalues&ro}.Oiativelylliglrerand
Ua.-r(),, orirtiv.llottt, vulttos srtr rolrttivoly It,rw(Jr iIl IIIttIlgr.0v0 scrilg. ,l'lre lnttor

rrray iro riuo to lelntivery lessel crry oo*ditio,s urcr 
'ighoroctric*r 

c,rrductivity

fur rrrirngro\r0 soils. lrloistrtro l'etotltiotr chtrratliortstics of tlt8s0 soils nt

33kPa anci [5uu kPa tensirlns are positively cori'elilteri rviilr t]t0 olrl()ullt ()f

cluy(.fabre3).IJutcootficientofcorrelatiortbetrveerrciayandntoisture
rstsi*ed ab r500 kpa is o.ry significant 1 r .- 0.9?** ). tlatio such as 1500

kpa/olrty anti ( I500 IcPa-org c I icliy' rrI(l ii$sooiato(l soil rnorpltology

suggestt,IrososoilstlrstlotrinatrtinSlllij0|itessottteirrr:grtlirrtrotrtlsof
rrr ;istttL.o roterrbiotr vitlttes atrtl tlroir tirtitl rvitlr clay tt-lily ile al,tritlutetl t., tile

oreolrclyle o.)t'tcetltrir,biotr a'tr l irrttiill ruoisltrro coutenl ot Nhsse sriror;tito-

tirrruirr rrrt soils ( !vitriing arrrl lossior, t9B3 I. It may &lso bo elrvisaged that

t lre rlisool}tirruilies botrvoelr adjrrcellt irorizotrs of profiles ]'l to P4 itlo ri]so

refiectotl to sotrto erterrt by C.r,CC.,, clrgtllio carbon airtl ittoistttre retellti0ll

tlata. o' the ot'er'atrd, tireso v'r'lues ir'lo.srvit'pat'l'io1o siztl rrr'tio for

pro{ilesP.landP6beirrgconrpaL.ablo(betlveenarljacent}torizons),t}teroale
:ro tlisoo.tinulties in these profiles within the respective deptlis'

'I'lrc forttlatiorl of vertisols ancl associaterl soils in this tropical sulr'
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l['rri;lo i]. llt)tlte clt.tu.rrcltt.islrrls o/ tlte :;rtils

I)epth ptJ (1j ?::5f EC
cn) watr:r l{CI (dSrrr

tJaC0. Org. Moisture Olay 1500kPa (l500kPa/C.g.C,
-') eqot, carbon rete,niion(',r'/rv) clay ^1..,

1(l'.\ lO/ \
\ rol \ 10/ to/\ ,o/

\ /(t /o j Ilirtio
_33 -150{)

kPa kPa

Pl : ?i1ri,: .l-inrloruiu,erts

0-9 ?,8 ?.4 9.0
i)-2? E2 ?.6 13.0

22-40 8.3 7 .7 14 0

40-61 8.3 ?.7 12.0

C 1-?5 3.3 7.0 1ti tr

I.92 253 L2'.t
r.04 44 1 24.3

0. c8 L7 .1, 26 Z

0.95 51 3 29.9

C.88 5 6.4 33. v

QO

5.7

5.9

59

5.5

26.1 0.49

52.6 0 4e

58.? 0.45

63 6 0,47

5 4.8 U.5 2

U.:i I

4.44

013

{l _1i

0 6()

0,4 ri

044

0.4 I

ir Di

0.4:?,

f'2 : Iislit: 1lndL1s1,7t1,erts

0-t) 8.r ?,4 4.6

g-25 84 7.7 r;.3

25-43 8.,1 7.7 9.0

43-62 8.3 ?.6 16.0

6: 81 ri.: 7 5 :0.0

8,{-110 3.0 'i.3 27.A

4.1

tr-J.I

6,0

6r

*J

i.9

I t9 0t o
- L, J

0.9I 45 ?

0.9 0 47 .4

0.9 I 5 4.5

a 97 64.1

1.c)1 66 5

10.3 2{) 0

25.0 54 5

25 0 59.4

3r.9 7Z.t

28s 787

32 8 ?6.1

0.5 2

0.46

t).42

0.44

0.36

013

42.3 0.46

27.2 0 54

37 .7 ().5 I

27.6 0 51

26.3 0.s4

l5 6 0.53

I J.J t'.)J

['3 : 'i't1pit:

0- 13 ,q..i

13-?.1 .q.1

r{-34 81
3,t- ,4 8 It. 1

4ii-s{) s. t

3 i)' i),1 8. ,1

1).q-i0g 9..1

/t-ttdouriltepts

7 8 i5 0

, .t) (l rl

t.t 1".1i

tl.Sl 35.4 i95
05i 295 14,6

0 68 33,1 19 1

0.52 33.4 74.2

(),48 28.6 14.2

0.41 18.9 8.2

0 33 1.1.{) 7.2

/ . t)

7(j

/.41

7.7

9.5

{) {i

7.6

$r

,1 0

-l,)r+

.). t

5.6

.tJ,4

4,8

3.9

0,4.1

a.5it

().49

0.5 L)

0.s2

0.5 0

0.5 i

((lon tri
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I
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'Itirle 3 (Contd,)

Dopth*pfI l!_ JO oC

crI.r rYater KCI (d.Sqt-

C:CJr\ Org. Moisturo Oiay
t,) eqvb. carbon retoniion(w/w)

(%l f/") (%) o/n

-3 3 -1 500

kPa kPa

1500k Pa/,1500kpa Org. C)/
olay olay

l.trt i;i 0

"['.1 : ']'11pic

0-l ? 8.2

12-2? 8..1
n7: {') O <
-r-'l- (!.U

.1'l-i3 il.3

5.i-76 S.6

?I}-llii E.t;

!td-113 8.3

P,5 : Typic
0-16 8.1

16-36 b.2

36-57 8.I
5?-?? 8.0

l'li; '1'q\tia

0-13 8,2

13-36 8.3

lr6-67 8.2
(;7-100 8.1

Eild0uqtt,eTtt s

?.8 r 7.0

7,7 5I
?9 4.9

i.7 10.0

8. t 4.8

8.2 3. {)

7.6 9.8

Endorquerts
7.6 21.0

7 .7 19.0

,5 20.0

7 ) 24.0

lC rrtktLtr ltter t s

7.7 9.2

?.6 9.0

7.? 18.0

7.6 22.0

5.5 r.033

5.8 0.61

1.8 0.11

5.6 0.32

1.0 0. 17

r,0 0.05

6.1 0.4t1

3.9 1.21

4 6 1.16

3.9 0,6 0

3.9 1.15

5,3 1.86

5.3 1.r7
5.3 I.l4
5.3 1.14

1.? 1?.8 38. r

31.5 r6.5 3,3.3

4.4 2.6 4.9

30,1 15.6 28.4

2.9 1.5 4.0

2.2 r.2 3.4

3 |.r 15.9 29.9

58.1 33.2 72.7

6r).0 34.5 78.4

66.9 3i.1 82.9

65.2 33.2 76.&

45,8 2e.B 51.0

59.4 35.6 ?0,3

64.4 48.1 7?.2

73 9 39.0 82.0

0.47

0.45

0.5 3

0.5 5

0.3 B

0.3 5

0.5 3

0.46

a.44

0.44
0.43

0.5 B

0.5 i
0,49

0.48

0,44

0.44

0.51

0.5 4

0.33

0.3 2

0.5 2

0.44

0.42

0.43

{).42

0.5 5

0.49

0.48

046

lrrrprirl coastal doltaic region may bo onvisaged as the effeot of Goriavari rivot
s-r,st,outs rvhiolt tlepositod sedimonts rioh in srrrecIile miuerals forrned at othor
p6sitiorrs. I'Iorvever, it is known 1,irat evsn if the sedimonts have not

origirtgted from a, l,aso rich onvironntertt, smectite-like rnitisrals rrra,y front

ii rprrripo irr{luonco ig thoro during tratrsport ( Ahrntrrl, 1988 1. lllho prosenoo

6[ rri rlluso s]rells unil Iitlrologicul disoontinuititls dis<russod abovo II]t\y bo

rrrridonces of rna,riue influenco. Soils forrned frorrt tltose seciitttoitts aro lecont
rn)(l terld to bo Vertisols or Entisols with vertic propertios. Tiro arrnual

r.tirrfrr,ll in tho legion is only 1100 io 1[50 mm and tlre topogrnp]ry is u.sual]y

leloi, so tSab exlrausbive leachiug of bases rnay not take place, thereby favou-

rit)g lorrllrtion and persistonce of Yertisols and its associated soils. IWoreover,

1r1-.irle rir:g Il-re properties ( high orac]ring c]ay cotttent, iorv in{lltration rate
r!.
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olc. ) 'JI l;ltese sr] I()iirl,ur.rte'l soils, kuorvierlgo of Iit]rologica] tliscc,iitiilujiieH
tnay bo )onoficial for thair ci_rssilication, management and use.
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