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Caliclle crusts, exemplified by well-indurated laminated 
mier-itie (calcrete), occur in many of the soil profiles snd 
paleosols on San Sslysdo r exhibiting s high preservation 
potential . Caliclle consiats of horizontal to subhortzontal 
accumulations of very fine-grained low-magnesium calcite . 
Profile development is initiated soon sfter dune stabilization in 
semi-arid and arid climates aa the product o f a lIydrologic regime 
wllerein evaporation rates exceed precipitation ratea. Initislly , 
the weathering profile is quite porous and per meable, allowing 
rapid influ x of meteoric water. Vadose disgenesis leache s some 
eolianite grains, ss turating meteoric waters with respect to 
low-msgnesium calcite snd concomitsntly precipitating micrite ss 
generally Ism i na ted particle coatings that form caliche ooids and 
pisoids (glaebules) . Continued micrite prec i pitsti on cementa 
carbonate particles and plugs pores , thus greatly decreasing the 
porosity and permeability with in the weathering zone . Heteoric 
water ponda above tile plugged horizon caUSing preCipitation of 
lamin ated caliche crusts. The displacive natu r e of mic rite 
c rystallization separates particles tbat were once in 
grain-to-grain contact. 

A fully developed caliche profil e usually inclndes, from 
bottom to top,: I) unslte red carbonate grainstone, 2)westhered 
massive chalky csliche, 3) nodulsr caliche c onts ining mOre or 
less abundant c ali che pisoids , 4) platy caliche , 5) la mi nated 
caliche cruats. This profile ma J be covered in pIsces by a loose 
pisoli tic soil thst commonlJ contains cobble- to boulde-s ize d 
lithoclasts . 

Incomplete caliche pr ofiles result from th e insufficient 
durat io n of westher ing or erosion . Multiple csliche profiles 
occur where soil material has been transported downhill or where 
an existing profile is overridden by a mig rating dune sequence . 
Laminated csliclle ia often disrupted sO as to form breccia and 
non-peritidal tepee structurea . Other features associated with 
subaerial exposure snd soil profiles include whole shells of the 
terrestrial gastropod Cerion COcOona and rhizoliths. 

Introduction 

Subaerial exposure of a carbonat e rock unit produces two 

distinct types of we a thering profilea, wh ich are related to 

different climatic conditions and IIJdrologic regimea. There are 



karat aurfacea and caliche profilea. 

lDeteoric flushing where the resoval of carbona te occura .... ithin 

the rock. Solutionsl acti.ity and related karst featurea on San 

S .. lvador have bean deacr i bad by Myl r oh (1982) . For •• tion of 

caliche, on the other hand, results froID the net aigration of 

carbona t e within the soil profile .... ith very little material being 

fluahinl· 

section of 

Calciu, carbonate 

the profUe and 

la re.oved fro. the 

deposited aa caliche 

slightly lower in the pr ofi le. Caliche ia developed in all 

carbonate facie, exposed on San Salvador, including reef , ahal low 

subtidal , beach , and eo lian f. c ies . However , caliche Is best 

exposed in assoctation .... ith eolian dunea , where the ca li che tend a 

to forlD a protective c ruat that folIo .... . sur face topography or 

occura aa a paleoaol c r U$t within the eol ian .equence . Thi. 

paper treata the lener$l nature , for.ation , and develop.ent of 

caUche profilea and relat ea this infor.ation to tha cal i che 

phenomenon oba erv ed on San Salvador. 

Pre cipitation ~ Micrite 

San Salvador cal i che (calcrete) pr ofilea with diatinct 

la Mi nated cruata and extensi va lateral dev elop.ent h,.e be e n 

deacribed by Ada., (1980) . Thoae of othe r Bah,.ian ialand$ have 

be en deac ribed by lornicker ( 1958 ) and Newell and Rigby ( 1951). 

StraUa r caliche profUea hav e been described froll other parta of 

the worl.d, e . g . , the Florida leys ( Multer and Hofflleiater , 1968) . 

Barbadoa (Ja.ea , 1912) , Weatern Auatralia ( Read , 1914 ) , and Sou th 

Afric, ( lnox, 1917) . 
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CaUehe profilea occur '" both carbollate 00' 
non - carbonate hoat rocks 1n arid or a e. iarid en.ironaents (Bre t~ 

an d Horberg . 1949). Caltche f ormatio n requires a hydrologic 

regime wherein potential loas or wate r throush 

evapot ranapir ation ia greater tha n tile allount of wate r introduced 

by meteo r ic 

froa 

precipitation. 

tile profile 

Horaally , lIoat vadoae water ia 

by e.apo tr ansplration but during 

pa rti cularly wet periods salle lIeteorie water reaellea tile phreatic 

zone and replenislles the freah water lens tha t 11es ben eatll the 

eoalltal dunea on la1l1nds l ike San Sal_ ad o r . Tile e lieate 011 San 

Salvado r , like that of otha r Bahallian l8landa, ia aubtropical , 

wit h seaaonal rain, peri oda . H.an dayt i lle te.pe r at urea ra nae 

from 31 C in t he Suemer t o 17 C in December. Total a nnual 

pre e i pitation 18 vsriable , rangin g from s low o f 101 c e to a high 

of 178 ee . Ho at precipitation oec ur a bet ween Augu s t and Deceabe r 

(the hllrri eane ae~",o ll ) with a leaaer rain, period during Hay and 

JUlle. The reat of the ,ear ia chara cte rtatieall, dry . wtth 

e xtended per iods of drough t (Sm ith , 1982) . 

During wet periods , e eteori e wster per co lataa through tha 

aoi1 co ve r in t o the unde r l,ing ea rbnnate rock. Initially . tht , 

water 1s unda r aatllrated with re.pect to caielull carbo nate and t, 

cha rge d with ca r bonic acid dertved fro. both at.oap heri c a nd soil 

sOllrces of ca rbon d io xid e. Metaoric wate r d iaso lvea carbonate 

g r ains snd quickly becomes sat urated wit h resp ect to 

low-Ilagnestua calcite but r a.atna saturated with respect to 

aragontte and high-.agnesiu. calc ite (Purdy. 1968). Hence , 

graina contatning lIetastable ca l e iu a carbonate continue t o be 
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preferentielly diseolved w ~ile micritic cement is precipitated 

frolll vadoae .. atera . 

The for.ation of lIIic r ite is attributed by Warren ( 1983) 

to fl ... ct .... tions i n the voluae of vII.doee ... ter attached to the 

grain .urfacea . This t~in fil. of .d~er.nt .. . ter is w ~at re.ains 

on the surface of grains after the gravitational .. ater has 

d r ained . Evapotr.nepiration reducea the volu.e of water t hat 

coata the grll.ina .nd increases t~e concent r atio n of diaaolved 

calcium c a r bonate in aol ut i on . Concu r rently, the volullle of fr ee 

gas in t~e pore spece inc r eaaea, changing the pa r t i al presaure of 

carbon dlo~ide . nd cauaing precipitation of .ic r itic ce.ent 

(Reeve., 1976). Thi. a e chll.ni •• acco ... nta for the foraation of 

meniscus ceme nts in the vadoae ~one o f eo lianites . However, i n 

soae unlithified grainstones episodic precipitation of 1II1critic 

ceaent aay coat t~e constituent graina aO aa to fo r . ca liche 

ooida (Fig . 9) . Siailarly . alll.ll pOQrl, lithified clas t a of 

, grainato ne may be coated by la mi nat e d micrtte to fo r m cal i ch e 

pisoida ( glaebulea). Typ i cally , these piaoida r.nge in .i~e f r olll 

2 aa to 6 ca in dia8eter and c ontain 11l.8inated aic r itic la.i nll.e 

that ara as auch lI.a 0.3 ca t~ick . T~e internal aorphology o f 

caliche piaolda ia quite wart.ble and h.a be en described in 

detail by CII.lwet .nd Julia ( 1983). The prec ipitatioo of 8t c ritic 

ceaent i. dtsplaciwe in n.t ura and separatea srll.i na that we r e 

originally in pOi n t co n tact with one anothe r. Watt. (1978) 

attributea thia phenolllenon to the force of cr r.talli~ation ca ... s e d 

by the precipitation and g r owth of interlocking cryat.la o f 

!!Iicrlte . 
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C.liche Pr oftle 

C. li che ia defined by Eateb.n (1976) aa a ft • ••• ertic.lly 

zoned , subhorizontsl to horizont.l carbo nate deposit ... ft where 

c.lciu. ca~bonat e is concent~.ted du~ing we. thering . Se ver.l 

types of c.liche occur within distinc t horizons of the .aae 

weathering profile . A fully de.eloped profile h.s been deacribed 

by Esteban ( 1976) aa containing fou~ different .arietiea of 

cali c ha 

plat, or 

types. Including (1) .asahe-chalky, (2) nod u lar, (3) 

aheetlike , and (6) la.inated c rust which is .1ao known 

as caliche hardpan Of calc r ete. The verti csl aeq uen ce of cal iche 

typea within the profile •• , be quite vari.ble both in t h ickness 

,., The houndariea between calic he 

horizona usually Sfadational , with the exception of 

lasinated caliche, the upper and lower boundaries of whi ch .re 

quite sharp. Read (1974) deacribes a Senerally .i.ilar profile , 

with one •• jor exception . He doe. not differenti.te between 

nodula r and platy caliche , and lusp. these horizona tosether 

under the ter. "sea.t.e caliche" . In t he "ertical .equence two 

r elationahips consistently developed. Then are (1) 

masaive-chalky caliche, whi ch ove r liea the unaltered parent roc k 

(Esteba n and [lappa , 1983), and (2) "looae piaolitic soils" 

(Read , 1974) , which co.er the caliche-bear ins profile in sany 

are a a. The thickness and developaent of i ndividu al caliche 

horizons within the weathering profile say .ary greatly along 

their lateral extent, often wi thin a sinSle exposure (Figs . 1 and 

4) • 
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A 

Figure 1: Ver tital sections" and B 
at Watling's Querry_ Note tlleir 
loclltions on Figure 3, (p) 
brecciated paleoaol (ep) surfieial 
caliche profile (e) Pleistocene 
eol1anite. Note the karat feature 
in the paleosol. 

B 

Figure 2: Verticsl section 
south of the north e rn end 
pisolitic pal e osol (pp) and 
along cr e at of the dune. 

measured 
of The 

30 lIIeters 
Bluff. Note 

thick caliche profile 

.,,,., • .••• , .•• . ,," 11 
. e ll ... a l l 

r-c-,"""" 

C .. L,, _. U., .. 

..... ,Tlo. 

Io n •• TE.,,\, 

'>, 

• .. . n," ). 

LOOS' " 'OLITI C . 01L 

LAK ,uttD CA1.ICU 

Figure 3: Idealized 
weathering prof i le 

~""H ,.L leH "ltll caliche 
horizons as 
deacdbed by Eneban 
and (lappa (1983) 
lind Read (1974). On 
San Salvador , 
profile thickn e ss 

>o.n •• CAL"" 
rftllgea from 0. 3 t o 
O1ler 2 meters • 



Pisolitic Soils 

co ver 

At many locat ions on San Sal vad or loose pisolitic soils 

the caliche profile . This soil covering is thin to absent 

in many interior regions of San Salvsdor but is thicker and more 

consi stently develop ed in certain areSS along the e ast coast of 

the island . A thin orgsnic-rich "black l oa m" is typical of soil 

in the interior of the island whereas thicker reddish brown solIs 

are typical 

Unfortuna te ly 

for the more coastal regions (Smith, 1982) . 

for study purposes much of the orig1nal top-soil 

has been removed in hiatoric times by culturally induced eroaion. 

Calich e -bearing soils sre nonbedded , contain abundant 

caliche ooids, cal i Che pisoida, and boulder - to cobble-aize 

lithoC!asts . These lithoclasta range in size f rom 5 Cm to mare 

than one meter, con ta in altered eolianite, and are commonly 

coated by a thin nOn laminated micritic rind similar to that 

in Florida by Multer and Hofheister (1968) . On San descdbed 

Salvador the biologic activity associated with thes e soila 

supplies an abundanc e nf organic plant detritus , whole shells of 

the pulmonste snsil Cerion, an d a lesser abundance of calcified 

cocoo ns. Preliminary s t udies of the insoluble residue component 

within the loose aoil indicates the presence of clay minerals, 

quartz an d amorphous ferric hydroxides . These insoluble residues 

are composed of very fine-grained IIa teria l transported t o San 

Salvador by the wind frail distant ailiciclastic aource terrains. 

A si milar co nclusion has been lIade for the inaoluble mineral 

fraction of paleosols on Berm uda (Ruhe et al., 196 1) . 
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Figure 4: Watling ' a Quarry. Sectiona A and B record locationa of 
measured aections s~ovn in Figura I. Qua rry vall ia approxiaatel, 
8 metera high. Contact of red pal eoaol and overlying eolianite 1a 
marked by (p) . Baae of caliche pr of lie ia aarked by (cp) . The 
cal l che profile t~ickena do wnalope. 

Figure 
about 6 

Figure 
Bluff. 

Figure 
Claats 
acale. 

5: ieaiatant caliche aurface 
aetera above aean aea level. 

6: Pisolitic paleosol 
Ha •• er for scale. 

expoaed a lon g northern end of The 

7 , 
no 

Brecciated ca li c he 
a upported b, satrix 

profile expoaed on 
of reddiah brovn aoil . 

Crab Ca,. 
aaaaer fo r 

Figure 8: 
at headland 

S.all tepee struc tur e de.eloped in brecciated caliche 
on east end of French Ba,. Pencil .arka scale. 

Figure 
light. 
coating 

9: P~oto.icrograp~ of caliche ooids . Plane-polarized 
laainated aicrite coats conatit ue nt graina. Mote sicritic 
on aollusk shell. 

Fig ure 10: Photoaicrograph ahov ing skeletal 
which ~ave been recryatallized, surrounded b, a 
Plane-polarized lig~t. 

graina , aome of 
micritic .atrix. 

Figure II: Rhizolith net works on Crab Ca,. Mote lasinated 
caliche horizon capped by lithoclaats and caliche nodulea. 
Rhizolitha are surrounded by structu r eleaa chalk, l1mestone. 
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Laminated Caliche Cru.te 

On San Salva dor , Laminate d caliche crusts are gene rslly 

veIl indurated and .ore rea i atant to vaathe ri ng than the 

under l ying carbonate rocks and thua are a proainent strat i g r ap hi c 

fea tura v here e :.posed (Fig. 5). If tha surface of III 

v eIl-indurated laainated cal i eh, aurface haa no t bee n breac hed 

hollo ... rhizolitha, fractures, or karst eond uita , the cruat ... i l l 

act aa an 

cOllpreaaive 

aquacluda having the po r oaity , 

strength of a concrat e highway 

per.eabllity 

(Gile , 1961). 

0.' 
,. 

iaper lleable calicha crust, onca fo r aed , Ih.ita the aaount o f 

. eteori c water that can percolate into the underlying profila and 

greatly reduces the rtte st whi eh further diageneais can occu r in 

the unda rl ying carbonate. Calie he crust. ganerally ra ng e in 

vetica! thicknesa froa I __ tn sev eral te na o f c e nt iae t e rs. 

Theae cruata raage in co lo r froa very light orange to r ed d ia h 

brnwn and are ve r ,. finely l aai na t e d. Indiv i dua l l •• inse range in 

thic keas from 0.03 to 0.2 _.. and are d i.t i nguishe d f r oa one 

another by d ifferin g trace aaouRt. nf ferric h,.dr o:ti de pig.~at. 

Thin sectiona of l •• inated cruata gene r ally contai tl a acatte ri ng 

of hJ.ght,. aicrit1.:nd graina within th e " grnundmass" of c aliche . 

Th other grains ware apparently ahoved aaide by th e diap la c ive 

nature of _ic rit e prec ipitatinn. 

0. So. caliche c ruata follov 

topographic surfacea , line dolinea , and tend to t hicken within 

shallow depr esaiona. Thicker caliche prof i lea ar e cO"lIonly 

br ecciated, a ,henoaenon that h.s beea att ri buted to two 
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processes , na me ly t~e displaci ve forc e s caused by th e 

c rystalllzation of ~lc r tt e ( Watta, 1978). a nd t~ e p~yslcoc~emical 

action of g r owing roots within the csrbona te substrate (Klappa . 

1·980). T~e action o f plant r oots seems t o be a moa t likely 

mech a nism for the obser ved brecciation of the calich e profil e 

(Fi g . 

(Fig . 

7) 

8) . 

and th e formation of non-peritidal tepee structure s 

Root mol ds are commouly obs erve d in association wit ~ 

c a lich e br e ccias on San Sal vador. 

Plat! and Nodular Calic~e 

Pl aty and nodular caliche, in desc e nding ord er , un derlie 

the laminated calic~e horizon and cona t itut e the maaai ve c ali ch e 

horizon 

grains 

de scribed 

.od 

b, Read (l 974 ) . 

fills pore 

Pre cipita ted ~ic r i t e coats 

space , and e ffe c t i ve l y 

transforms 

eventua l ly 

th e origina l eolian ite grainstone texture into • 
vadose packstone (Fig . 10). Pla t y calic~e forms di rec tly beneath 

<h_ 

.od 

laminated ca l i c~e ho r i z on and is "distinguished by ho r i zoutal 

t~iDly bedded hab it , it s sub hor izontal 

fracture po r oaity , 

platy , 

ood 

wav y or 

t he a bundance of al veola r t exture , 

rhizoliths and needle fiber cements" (Esteban and Kl appa , 1983) , 

On San Salva dor , the pl at y calic~e hori zon ranges greaely in 

thickness and is character istically thicker than the o ver lying 

caliche crust. Platy c al ich e grades do wnwa rd into the nod ul ar 

caliche ho r izon . In thi s lower hori zon caliche piaoids may be 

locally 

Salvad or . 

abundant bu t a re not developed everywhere on SlIn 
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Chalky Caliche 

Where present on San Salvador , chalky caliche underliea 

the .aaaive caliche horizon. Where e~posed the chalk, ho rt zon is 

chnracterts tice ll, ~esthered. punkJ. and st r uctureless . The 

c hslkJ appearance of thia aedi.ent ia attributed mo re to the aoft 

friable neture of the sedi.ent than t o g r ain size . Massiye 

chalky csl iche ia best developed where the eolianite appesrs to 

have been e~tensively bioturbated bJ roots and is associated with 

rhizoliths . A similar maasive chalky c arb onste aedlment has been 

deacribed in the Tucatan where the r ock i s 10callJ cal led aascab 

( Isphord ing , 1977). 

Tranaition Zone 

A transitionsl zone occupiee the interval between the 

oyer lJing caliche profile s snd the underlying unaltered host 

eolianite on Ssn Selvsdor . This zone is characterized both by 

the presence of sedimentarJ festures clearly aaaociated with thst 

of the underlying host rock and by the alte r ation asaociated with 

vsdose diagenesi s . Read (197 4 ) , deacribea thi. zone as the 

"mottl ed caliche" horizoo because the chslk, csrbonat e rock that 

grades downward into the relativelJ unaltered eollanlte contai ns 

i rr egular pat chea of msssive caliche . In the lower part of the 

weath ering profile . i c ritizati on preferentiallJ takea place aloog 

fracturea and bedding planes so aa to for. thin nonla.inated 

.icritic atriogers that extend as .ueh sa se ve ral .eters below 

the laminated caliche hor izon . 
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Profil~ Deve lop~ent 

On San Salv a dor , pro fi l e development beg ina .. ith th e 

formation of thin soils on unconsoli dated eollanite . Soils for m 

soon sfter dune 

physica 1 , chemic a l, 

stsbilization through the interaction of 

a nd biologic proc e ss e s in t he subaer ial 

environment. 

profil e has 
'" 

higb 

the initial 

po ro9ity and 

stages of caiic he developmen t the 

perOleability. Met eoric .. a te r 

percola t es .. ith rela t ive ease t hr ough t he profile and 

preferentially d issol ve s the unstsble car bonat e compon e nts .. hile 

micrite precipitated concomitantly as lam inar coa ti ngs on 

part icl e s. Initially , cementation of loose grains is prevented 

by mechanical instabilities wi thin the pro fi le that are caused by 

soil creep and bioturbation . With continu ed precip i tation o f 

mic rite coatings , the gr a ins .. ill finally be j oine d together 80 

as to pr oduce massi ve caliche ( Read , 1974) . Further 

precipita t ion o f mic r ite fills pore space and great ly reducea the 

porosity and per mea bi lity of the caliche profile . This r egi on 

ha s been terraed the "pl ugged ho r izon" (GUe et a1., 1966) an d 

represents 

imper meable 

allo .... s a 

the zone o f 

zone along 

thin fihl 

moa t f requent wet ti ng . Formation o f an 

the top su r f ace of the maaa iv e caliche 

of mete o r ic .... at er to pond , c ausi ng 

pre cipita ti on of laminated micrite . At any particular locat ion 

the th ic kneaa of a lam i nated cr uat 1a related to the fr~que n cy 

snd du rat ion o f meteoric .... ater pon ding . If a mature San Salvador 

caiic he p rofil e remains near th e surface fo r a n extended per iod 

of time 

erosion , 

it may undergo extensi ve brecciation by plant gro wth and 

wi th do .... nslope mo veme nt of material by a oil c r e ep . 
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Continued dissolution and repree1p1tation of ealtlu. carbonate 1n 

a dtarupted profile ~ay lead to t~e deve lop.ent of a reworked, 

receaented , cal iche breccia (Esteban and [lappa , 1983 ) . On San 

Sal vad o aoch a rece.ented caliehe breccia 1, e xposed in the 

paleoao l t ~at liea on the floor of ~atl1ng ' a Quarry ( Fig. 1) . 

Variationa ~ Caliche Profiles 

Ineo.ple t e profiles occur when the duratIon of weat~ering 

hsa been 1nauffitient for co~plete prof i le development and local 

topography f' <" atee p " mechanically una table f" 

lithifieation (S tuart et al . , 1961). 0 0 San Sal,ador a diatlnct 

pisolitic paleoaol expo.ed at The Bluff represents incipient 

formation ,f • ealiche profile chat has no t wea thered 

sufficie n tly to for. a mature calich e profIle with la . inated 

cruata (Figa . 2 and 6). Eroai on prefere n tially reaovee the 

upper.o at portion of the calic~e profile fro. topographic ~ig~ a 

and tranaports t~is aoil materi al downslope. Multiple profilea 

occur w~ere older eolianite depoaita are o.erridden by a younger 

dune sequence , o r by the traosportatioo and accu.ulattoo of ao il 

aatertal (Rea d, 1974). Laminated caliche .ay de'elop 1n theae 

oewly depoalted aedimenta, thua fo r ming aul tipl e anastomoalng 

crusts. Suc h complex c r usts are well expoaed i n the dune ridge 

at Watli ng ' s Quarry (Figa . 1 and 4). At that loca lity. la.inated 

caliche ia d e veloped diacontin uously but t~ ic kena 0 0 the flank of 

the duoe whe re multiple la~ tna ted caliche crusta are developed. 
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Rhizoliths !nA Ot her Related Features 

Biologic activity ~ ithin San Salvador so il profilea has 

gi ven riae t o a nusber of distinct organosediae n tary structures 

and textures that are diagnostic festu r es of subserial exposu re 

and soil fo r 8a tion. Rhizolitha . ~hich are proainent features in 

IIsny cs liche profiles on San SaLvador , ere f o r aed by a nuaber of 

diffe r ent a echanislla of calcification such as ce.en t ation sround 

roots durtng g r o~th and d ecay , Cesenta ti on ~1th1n the .01d left 

after root dec a y and petrificstion o f roote by micrite. [lappa 

( 1980) defines fi.e basic t ypes of rh izolitha ~hi ch inc l ude : ( 1) 

r oot aolds , 

s . s . ,,' 
(2 ) 

(5) 

cylindri cal porea 

are sedillent- or 

r oot cast e , (3) root tubulee , ( 4 ) r hizoc r etions 

root pet r i fa ctions. Root lIolds a r e ai nuous 

left afte r the roo t has dec ayed. Root ces t s 

micrite-filled root lIolds . Rhizocretions s . s . 

ar e co ncretionary deposits of stc rit e that fo r s a r ound livinl or 

decay t n, roo t s . Root tubules are cylinders of cesen t encaalng 

root mol ds . Roo t pet r if sct i ons result fr oa the prec ip itation of 

micrite t hst enc r usts , t.pr e gnates or replaces organic satte r . 

Rhtzocre t io na are lisht-colored branc htn s tu bular 

st ructu r es compose d of micrite-cemen t ed sraina snd occu r l ocally 

in great concentration. The mo ld that remains after root de cay 

say becose filled with brown to reddi sh bro~ n sit rite that (oras 

distinc t i.e root casts . On San Sal.sdor, r hizoliths are coaposed 

o f low-sagnesi um c slci t e and ranse in disaster fr oa se ve r al 

11111 i mecsrs to se vers I c enti me ter s . The dismete r of r h i zolit hs 

(the r hizoc reti on plus the root cast) approxiaa te s th e c ro ss 

sectional srea of the or1g1na l root and the lateral extent of the 
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root hai r a ([lappa , 1979). San Sal ysdo r rhi101lths may ez t end 

froa seyeral centl.en t ers to aeveral me t e rs into t he underlying 

rock , a nd co •• only ez hibit s distinccive branching mo rp hology . 

The diaeeter of r hizoliths characte r istically decreases downwa rd 

with esch branching . An ezcellent ezample of his br anching 

eorphol ogy is beautifully expoaed at Crab [eJ whe r e int r icate 

rhh.olith "net wo rk s" sre upoaed (Fig . 11) . At this lncality 

some rhizolitha con t ain live or decaJing r oots . Care mus t be 

tsken to diatinguish bet ween r hizoli t hs 

Curran (1984) haa establtahed c r iteria by which to disting u ish 

and thoae cauaed by sniaal the structu r es caused by r oota 

bu rr owing . 

On the microscop i c acale, ce r tain featurea occur in Ss n 

Sal vador caliche pr ofi l es that indicste subserial e z posure . 

There are (I) alyeo l ar texture (term int r oduced by Es t eban , 

1976) , (2) randoe needle fibere o f low-eagn.atue calcite (te r e 

introduced by Ja.es , 1972) and (3) Hicrocod t um , no w thought to be 

the r esult of symbiosis be t ween the cor tics I cella of pl an t rnota 

snd soil fungt ([lappa , 1978) . 

Concluding Statement 

On San Salvado r both caliche profiles and karst sur f acea 

record pe riods of subaertsl expoa ur e 1n t he sedilientarJ r ecord. 

The laminated caliche crusts hsve hi gh preservation potential and 

haye beco.e inco r po r ated into the geologic record on the island, 

r ecording periods of subaerial exposure under arid and seei-arid 

cond i tions . [s r at features and caliche proftlea are csueed by 
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different climatic co~dttions and hydrologic regimes but commonly 

occupy the aallle surface. This superimpos e d relati<.nship sho ul d 

be useful in determining th e clima tic and diagenetic history of 

San Salvador . 
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