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Pet r ographie analyaea of aore than 75 thin aee tiona froa 
ao r e than 100 eoltanlte loealities on San Salvador , Bahamas 
reweals that petrogrephie erite ria alone are inauffielent to 
dete r alne the inter r elationships aaong the dune auites wit h 
regard to tiae of genesis . However, petrogrephl c infor.ation 
en.bined with degree of karatification , a.tno acid racealzation 
deting of Ce r ion f r o .. vsrioua 10ca11tiea, an d conat ra inta o n dune 
geneaia suggest at least three tl .. es of .. ejor eolian ite 
daposition . This is consistent wit h dsts fro .. Ne w Prov idene e 
Ielend (Garrett snd Goul d , 1964). We suggest appro~i .. ate 8ge a 
for these three phs aes of deposition of 125 ka-80 ka . 70 ka -IO 
ka, snd 10 ka. 

Int r oduction 

San Sa lv ador I.hnd. on the ealltern aa r gin of the Dahaaa 

Ialands trend . is se parate froa the Great and Little Bahsas Ba nk a 

and enti re ly surrounded by wate r of greater than 1800 aeters 

depth. The land a re a eonsists .. ainlJ of Holoeene-Pleiatoeene 

eoli an itea that vary from tran a werae to parabolic dunas . Man y of 

the dun ea coalesced to yield eolianites with lengtha of up to 8 

k.. and he i ghts over 38 a . Their a hape and areal dlatrlbution 

reflect va rying wi nd dlraetlona and standa of Pl alatoeene aea 

lewel . 

were collected , "., thin aectlona froa 

app r oxhately 75 l ocalltiea vere eu t . They shov that the 

eolianites are .. ell so rted, and eon tain prl.arily ooida , akeletal 
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fragmen t a , ,,' pelleta. Ooids predominate in all but a very fe~ 

thin a e ctions . 

Pe t rogra ph ic Study 

Thin s e ctions f r om approxi mately 75 localities Can be 

divided into t ~o ca teg ori e s (Figure i) . The first, 

oomicrosparites, r e present 76% of the sample iocal i ti e s . The 

eolianites at those localities are compoaed of 90% ooids cemen te d 

by a meniscus of micros pa r and occssions l e quant spar. All 

cement i" 

predominantly 

lo ~ Mg 

biocl a a t ic 

calCi te. 

msterifll 

The r e ma inin g 

thflt ar e W'e ll 

a llochems 

sorted. 

ooids vary in size from 0 . 05 10m to 0 . 3 mm , snd average 0 . 2 mm . 

The g reat majority a re equant, but some are "lightly oblat e . 

They often have a nucl e us of micrite ~hi ch may have been a pellet 

or small in traclast . The amount of coating vari e a from those 

that are superficially coa t ed ~ ith but a f eW' lay er s to those that 

are ~ell coated . A st r ong reaembiace to modern Joulter ' a Cay 

ooids is appa re nt (Figure 2), 

The s econd g r oup of eolianites ia compoa e d of 

biomicrosparites (including some ooliti c biomicrosparites), and 

are com positionally much mor e variab l e than group On e, Th e y are 

predominantly an admi x of skeletal grains, ooids and pelle ts , 

.. ith akel etal gr a ins being generslly dominant (Fig ure 3), While 

highly varia ble the average gr ai n aize of t he s e roc ks is 0.3-0.5 

•• • 
AI though 

petrographically 

,", 

similar 

Sa me ridge normally contains 

deposits , compositional simiiarity 
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me Sanamas · 
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I localities ; showing roek 
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•... :~,l: ::.2;,.; .iooPhotoaic rOgraPh of a 
of Joulers Cay oolItes 

, 

Figure 2b. Phot omic rograph of a ~ 
thin-I ection of upper eolianite 
in wnlings Quarry. (Locality 60) . 
x)o. Note siailarlty between 2. 
and 2b. 

• .. ::.l::: .•• 3~ :'; ,'io,phot"'icrOgr.Ph of a ot eoHnate r i dge on 
111gh Cay . (Locality 5) . x)O . 

3b . Photomicrogrsph of a ~ 
thin-section of eolianite r idge 
north of Great LAke. (Locality 107). 
x20. 
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betveen eolian ridges cannot be uaed as evidence for coeval 

foreation, as st~ilari t ies and diffe re nces are also related to 

vorying sediment sources. Conaequent ly , formation o f ooid s~oals 

diffe r ent atagea of Pleia t ocene hiato ry viII resu lt ,. 
petrographically siailar eolianites being 

times. 

snothe r, 

Conversely, 

but built 

eolianttas foraed concurrently v it~ one 

by eit~er diff ere nt paleovlnds or different 

gedi~ent sourcea, ". be petrograp~ically diasimilar . Hov ever , 

soee general trends are revealed pet r og r aphically. 

Saaplea froa aany offs~ore caya , Hort~ Point , and .odern 

dunes reveal a preponderance of skeletal .ateriol . Although 

in amounta varying to aa .uc~ as ' 50% of a ooids are preaent 

aamp le , t~ey are neither aa generally ve Il davaloped nor in aa 

great an abundance as found in aoa t rocka of the interior of the 

ialand . Furtherao r e, .odern beach and s~allo v offshore sediaents 

slso contain a preponderance of skeletsl aate r ial (Stas snd 

Bergstrsnd, 1984) . 

T~eae factors ind i cate that conditi ons favorable to ooid 

fo rmation in great qu a ntities are not currently found on the 

s~allov shelf aurrounding Ssn Salvador. Hoveve r, the app r opriste 

conditions have been pr esent in t~e pas t as demonstrated by the 

preponderance of oo.ic roap arite found in interior eolian ridge s . 

Consequently , it is reaaonable to aaaume that g r eater submergen ce 

of t~e t sland 1a nec es sary to provide greater ares of shosling 

for ooid foraation. Therefo r e the interior ialand eolia n itea 

aust have for.ed during . and aa sea level fell froa, high stands, 

thus exposing previously shallow ooid shosls to eolian proc esaes . 
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Horeo.er , sea level _ust not have covered significant parta of 

the ialand in Holocene ttaea aa deaona tr ated by the youthful caya 

and aodern dune and beach aedt_e n ta . 

Gene r ally then , petrograp hic evi dence il not a high l y 

use f ul c r i ter ion '0' dete n ,in i ng dune suites thlt fo rme d 

conc u rre ntl y . Ho~e v e r, it ia uaeful in pr o Yi ding clues sbout th e 

Qusterna r y hiatory of sea le.el standa aa rei. ted t o ooid 

fo r aation . 

Discussion 

Three dif f erent genera t ions of eol ianites a r e presently 

recognizable (Figu r e 4) . Bs.ed on the occurrence of aode r n dun e s 

in close cor re lation ~ i t h t he bea ch , s nd t he r e latiyely rs pid 

ceaentat i on of ca r bonste sand. ( Hacten z i e , 1964), we be l ie ve that 

dunes begin th e ir acc r etion adjacent to the littoral zone, and 

probably r eceiye aore aedtaent as s e s level falla alight l y . 

Su r face inspection of interior and soae aarginal eolia nlte r idges 

r eveala a ca l c r ete layer of fairly un i fora lithifica t ion on 

nearly a l l ri dgea irreapective of age . Within dune inter i o r s , 

the young est generation o f dun e s is alightly li t hified to 

unlithified , a nd older gene ration s of dune format i on of t en 

exhibit a greater deg r ae of lithification. Ho~ever, t hese 

gene r alizatio na co.bined with the nearly oanipreaent calc r ete 

la1er .ake deg r ee of lithification alone an un r eltable c r iterion 

fo r dete r _tning a deposit's sga. 

Ge neration one eo l isnitea a r e the oldest . Fo r aatto n 

pr obably conincided ~ ith the atill-stand and fall of aea leve l 
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fro. ita approxi.ately +6 • high at 125 ka, Un der theae 

conditiona most, 1f not all , of the ialand vonld be a va ah 

(Garre tt and Gould , 1984). Such cond itiona vould be ideal for 

oolite for.etion. AS aea level dropped, bere t hat v i t h tille 

becalle beaches p r obebly ellierged. Adjacent to tile beaclles end f ed 

.. itll beaell aedimenta. dunea began to gro... . As sea level 

continued to drop, further accretion of the o r iginal dunea took 

place and ne ... dUDea eme rged to fo r a se t s of predoainantly ool iti c 

dunes as are seen surrou nd i ng Long La ke, So u t h Granny Lake , and 

areaa north of Hort heaat Ara (Fig ure 4 ) . The r es u ltant dunes 

.ust hs.,e bee n coapleted under condi tions of ses level lo ... er th,n 

present , es can clear ly be seen frail their dro ... ned apearance at 

today's sea le~el. With con tinued f,U in sea level, otller dune 

ridges formed avay frolll the center of t he ialand . For example , 

Ligllt llou ae Ridge vaa in place and lithified before 70 ka , as 

Ligllthouae Ca.,e must ha"e been fOflling no aore recently tllan that 

(Ca rev, ec al.. 1982; Carev and Hyl ro ie. 1983; Ca r e ... . et a l., 

1984). A probable age of 85 ka for Lighthouse ridge eolisnite 

seeaa reasonsble (Carev, ec sl ., 1984), snd could be correlsted 

vi til the Southampton Forllstion of Ber lluda .. hich lIaa been dated et 

8S ks b,. 80lino acid tecell1zation (Ha rmon , et al. , 1983) . Becauae 

of aiaila rity in s llape snd areal distributi on, it ae ema 

r easonable to include Fortune Hill ridge , ridgea v eat of Pigeon 

Creek . and ridges north ... eat of Allen Settle.ent i n thia grou ping 

of pra - 70 ka eolianites ( •• e Figure 4). 

Follo .. ing t he f or.ation of the e olianites noted abowe, a 

.eco nd generation of dunea ... ere accreted snd lithified into 
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eolianites . The s e inc lu de rid ges on Sa ndy Po in t and their linear 

ext e nsions up t he ~e st side and a lo ng t he sou t h e nd o f the i sla nd 

(s e e Figur e 4) . This assert ion is based o n the occurrence of 

Cer ton da t e d by amino a cid r a cemi z s ti on a t spp r ox i mat el y 10 ka 

along Fr e nch (Ca rew , 1983) and other Cer i on date d at 

approxi matel y 

B., 
70 • 2 k . coll e c te d und er the basal pal eosol i n 

Wa tli ng ' s Qua rry (Car e~, e t aI., 1984 ). Cons e quen t l y, t he 

o verlying eol i anit e s mus t be bet ~ee n app r o xima te ly 85 ka and 10 

ka . The s e ridg e s , ~ hich prea e nt ly oCcur sl ig htly i n l and of a nd 

parall e l th e pre s e nt coast, a r e moderste ly t o we ll l i t hl f ied. 

The i r de gre e of lithficat ion consider e d a lon g ~ it h th e occ urren c e 

of lar ge (8 m de e p) vad ose fr e sh wa ter solu t ion sh a fts a long t he i r 

crest ( Mylroie , 1983) , deno te s Sn age gr eate r t ha n that of t he 

young er eo l ianites which a r e d i acuss e d bel ow. The s e eoli an i te s 

may have bee n formed coinci dent wi t h the hig h s e a l e vel a t 

appro ximately 40 ka ~ 50 ka proposed by Carew a nd My lroi e (Care w, 

et aI. , 1982 ; Carew and Mylro l e , 1983 ; Ca rew, et aI., 1984 ) . 

Catto 

(Po kus) 

Th e youngest gen er a t ion of dune s includ e: Whi te Cay , 

Cay , Cu t Ca y , Nor th POint , High Cay , Na ncy Cay , a nd Mi dd le 

Cay (se e Fi gure 4) . Th e s e sl i ght ly lith if i e d to 

unli t hifi e d eolisnites s eem t o have bee n for med when s ea l eve l 

was lower (at app r oximately the present edge o f t he ba nk ) , due t o 

th e i r pro x imity to the bs nk e dg e, and t he i r be dding t ha t di ps 

stee ply be lo w prese nt s es l eve l . The l a c k o f si gni fi ca nt 

li t hi f ication combin e d with a lac k o f si gn i fi c a nt karsti f icat io n 

sn d pal e osol c r ua t indicat e s the ir relat i ve yo uth . As s e a le vel 

is gen era lly accepted to hsve be en a t -120 m at appro xi ma t e l y 18 
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ka t~e appropriate conditions for t~e develop~ent o f t~ese dunes 

were availahl e during t~e rise of sea level fro~ t~at lo w atand 

to its pre sent elevation. 

Summar ! 

The eoli a nitea on San Salvador Island all appe ar to have 

for~ed since t~e widely accepted high stand of a ea level at 125 

k • • The msny aiailsrities '" paleoe n vi r onment a l conditions 

during Pleistocene 

alloch e m compoaition 

sea l e vel 

preclud e 

changes and the limited range of 

petrographic evidence as a highly 

useful cri teri on for deter mining t he re l at i ve t ime o f formstion 

of dune suites , although so me broad trends are reveal ed from the 

petrography. Crite r ia such as degree of karstification, 

lithification , and area l distribution of eolianitea conaid ered 

with dates provid e d by amino acid racemiZation o f Cerion ma ke 

possible a diviSion of the island's eolianites into th ree basic 

suites , 

125 ka 

to which might be sssigned the appro ximat e age ranges of 

to 80 ka , 70 ka to 10 ka, and 10 ka r e specti vel y . This 

three-fold subdi viaion wou l d match well the scenario develop e d 

for New Provdence Island by Garrett an d Gould (1984). 
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