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Abstract 
The Granny Lake Oolite 1s ~ 1dely distributed throughout 

t he lake basin , and several f acies inc lud i ng nearshore ~8 r ine . 
beach , and dune hsve been recognized. Ooids are believed to have 
formed during Sangamon In te r glac i al Stage ~he n sea level ~as 
higber, creatin g a large shallo~ shelf ~ith a high degree of 
~ater agitation. Cu rrenta transported ooids on shore, form i ng 
beach deposits. Later , ooids ~ere blo~n into beach dunes. As s ea 
le ve l dropped, th e gene rat ion of oolds ceased, and the Grsnn, 
Lake bastn became a restri c ted inland area. 

A marine molluscan faun s , Chione cancellata , Strombus, 
and other s is foun d along the north sho re. Whole shells are most 
abundant in th e northeaatern portion of the lake baSin, near the 
presen t day shore, and continuing up the r idge to about 4 reet 
above present l a ke level. A zone of bubble porositJ occurs 
approxi mately 5 feet above la ke level indicating i ntertidal 
deposition . The oolit e is found t hroughout the basin, except in 
the southeastern area where the rock contains more bioclastic 
materlal . Petrographic analyses of various aamples throughout 
the stu dJ area revea l a fresh ~ater c e ~ent and varying 
proportions of bioclsstic debriS. Foraminifera, molluscan shells 
and sh el l fragmenta , green algae (Halimeda), and course grained 
ooids a r e Seen in sam plea collected at elevations ranging from 
belo~ lake l eve l to about 4 feet above . 

Evidence for the beach ridgea or dunes Can be aeen in the 
modern lo~-lying ridges (5-60 ft . ) to the north of Granny Lake 
tr end ing east- ~eat, and the higher elevation ridges (120 ft.) 
along the ~est shore. Dune crosa bedding indicates transport 
from east to ~e s t. The oolite is finer-gra in ed . ~ell sorted and 
l a c ks fossil fragments above a 5-foot e l evation. These higher 
beds are croas-b edded and, in SOme areas, actual dune forms a re 
pre s erved. Se vera l points of rock e xtend in g into the l a ke on the 
west shore are lobes of the stoss side of dunes. 

Introduction 

The Granny La ke basin " located on the east-central 

portion of San Salvador . Bahamas, approx i mately 1.5 miles in la nd 

fro", the Atlantic coaa t ( s ee in dex map of San Salvador). Th. 

basin is approximately 3 milea long, 0.75 miles wide and Is 
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presently 

10 feet . 

and .. est. 

occupied by hypersaline water baving a ma x imum depth of 

Ridges up to 120 feet bigh border t he lake to the north 

Lower ridges (40 feet) ar e present to the eaat and 

southeast and form the margins of the bas In. 

The r i dge bordering the .. est side of the basin trends N-S 

and has a maxi mull. elevation of 120 ft. Cross bedding indicates 

transport froll. the east and several dune-forms are pre served. 

Th' 

5-10 

north shore is bordered by an E-W trending ridge tha t is only 

feet in elevation slong most of th e shore , bowever it 

resches an elevat ion of 40 feet at the no r theastern portion of 

the basin . A discontinuous NE-SW trending ridge is locat e d south 

of Granny Lake . It also reaches a lIax ilium elevation of 40 feet. 

Detailed lIapping (Figure 1) and pet r ogr aphic study show 

an areal distribution of four distinct facies: 1) ooaparite , 2) 

biopeloosparite, 3) biooopelsparudite, and 4) biomic rite (Figur e 

2) • Io general, the facies grade from ooid-domioated to 

bioclastic-dominated f rom north west to southeast . Changes in sea 

lev e l during Pleistocene glaciation are responsbile for t he 

generation of ooids and the enwiron me ntal conditions that 

produced these facies . 

Pet r ography of Facies 

Oosparite: Th, oosparite factes is composed of a 

fine-grain e d, we l l sorted oolite (Figure 3a). Ooida make up 

approKimately 90% of the rock along with 10% pellets and lesa 

than 1% coated bioclasts. OOids rang e from 0 . 1 to 0 . 3 mm. 

Fossil material ia generally absent in samples collected from 
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Figure I: Map of Granny La ke Basin . Dots in d icat e samp le areaS . 
Bold lines indicate l ines of traverse . Msp dimensions : ) IIIlles 
E-W, 2 . 5 IIIil es N-S, North st t op of msp . 

locations great e r thsn 15 feet abov e present l ake level of Gra nny 

Lake . Foramini f era a re common in stra ta be tween 4 f eet a n d 15 

f ee t above lake level. 

Oospa ri t e occurs " th e north a nd west ridges at 

elevations " feet above present l ake le vel (Figur e 2) . On the 

north ridg e, this e l evation, t he re app e a r s to be a zone of 

bubble poroaity . 0, the .. eat ridge, , b ubble poroai ty zone 

occura approx i ~at ely 15 feet above present la ke level. Bubble 

porosity zones are currently fo r ming a long beach faces, such a a 

Graham s Karbour and Grotto Beach, tn the s wa sh zone on a fallin g 

tid e . Bubble po r osi ty .ay alao be r e f err ed t o a s birdse ye vugs 

(Shinn , 1968). Thia zone lIIarks an ancient sho reline .. hen sea 
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Figure 2.: Flciea HIp of Gran ny Like Blsin. Note: oolite o n north 
and ~est ridses , b1opelooapl r ite diaappearing into the lake to 
the southeast, biooopelsparudite southeast of lake dissppesrtng 
into the lake to the north~eat, and biomicrite on s outheast and 
eaat r i dge s. Hap Dimensiona: J lIiles E-W , 2. . 5 milea N-S. North st 
top o f map . 
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level was higher, perhaps during the Sangamon Int erg lacial S tage. 

Cross bedd i ng is a prominant feature on th e veat ridge. 

The ridge is com pose d of a series of dune-fo rma having lov angle 

cross beds factng eaat re presen ting the stosa aid e , and hig h 

angle croaa beds faCing weat representing the lee side of the 

dunes. At severs I loca t ions , especially In the so uthvest po rt ion 

of th e Granny Lake sho r el ine, lobea of these preserved dunes 

extend beyond the shoreline into the la ke. 

Biopeloospar i te; The biopeloosparite faci es consis t a of 

a fine to medium-grained , me d iu m s orted ooli te ( Figur e 3b) . 

Ooids comprise spprox imst e ly 70% of t he roc k sla ng with 25-30% 

pellets and less than 5% bioclsstic material ( For am inif e r a, 

Halimeds, pelecypods, and red a lg s l f r agments) . Gra ins range in 

size fr om 0.1 t o O.S 1111 , excluding l arge Chione she l ls . 

Thia faciea oCcu r a alons t he northvest area of t he Gr anny 

Lake bssin, less than 4 feet sbove present l ake level to a n 

unknown depth within Granny La ke (Figu r e 2) . Tovard the eaat it 

con ta ina more ahell materi a l . I n some sampl e s we ll preserved, 

single valves of Chione cancellats are quite abundant. 

Siooopelsparudite: Th e biooo pe lsparu d ite facies is 

composed of a mixture o f large pellets (60%) , ooids (30%), a nd 

la rg e bioclastic material (10%) (Figure 3c) . I t is medium to 

co a rae-gr a ined 

from 0 . 0 7 mm 

and poorly aor te d . Grains of matri x range in ai ze 

7. 0 11m . Most of the biocl a atic to greate r than 

material consist of 

(Chione cancel lat a ) 

lsr ge, v hole sin g l e val ve s of pelecy pod s 

and ga stro pods (Bulla) , along with 

For a minifera , Hbl!me da . and red algal frag menta . 
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a) Oospa r i te displsying bubble 
porosity (Birdseye vug) . 
Gra ins a r e micritlzed oo i ds 
surrounded by spa rry calcit e 
ce~ent . (Ba r scale . 0 . 3 ~.) 

b) Bio pelo os pa rlte . Grains a r e 
~ ic rittzed ooids aod pellet s 
~ith Fo r aminife r a in center 
o f pho t omicrograph surrounded 
by spa rry ca l ci te cement . 
(Ba r scale _ 0 . 3 aa) 
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c) Biooopelsparudite. Graina are 
.Icri tic pel l ets su rr ounded by 
apar r , calci t e cement . Ooids 
and la Tge bioclaata are absent 
in this photomicrograph . 

Bio mic r i t e . Bioclas t ic material 
includes red alga e (lo we r left 
co rner) and Fo r aminif era (upper 
right corner) within 8 micrite 
ma t rix. (Bar aca le _ 0.3 . m) . 

(Bar sc a le. 0 . 3 •• ) 

f igure 3 : Photomic r og ra phs r epreaen t ing di stinct f¥ ~ l es. 
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Biooopelspa ~ud i te occurs along the east and south shor es 

of Gr anny La ke and eltends in t o~a ~d the c en t er of the la ke for 

an undetermined distance (Figur e 2 ) . 

Biomicrit e: The biomicrite facies ia compos ed of 10-15% 

Foraminifera , 5-101 pelecypods , an d 5% red algal f ~agmenta in a 

3d) . Th e bioclaatic material 60-70% micrite matri l (Figu ~e 

~ ang ea fr om 0.1 mm to 5.0 mm. 

Biomlc~lte comp~iaea moat of the discontluous ridg e to 

the south of Granny Lake from approlimately 5 feet above pr esent 

la ke level , and Litt le Fortune Hill wh ich i s part of the ridge 

along the east side o f San Sal vad or . 

lies the biooopelsparudite. 

Be neath th ia 5 foot level 

En viron ments £i Depostion 

The oospari te repr e aents beach and dunea a s indicated by 

dune-forms , high degree of aorting , a bs ence o f co a~ se bioclastic 

ma te rial , and position above t he z one o f bubble poroaity. 

Biopelooaparite , which 

and below t he zone 

beach and subtidal , 

reats at e l evat ions lo wer than ooapa r ite 

o f bubble porosity wa s depoaited in lo wer 

re stricted shallow water env ironments a s 

indicat ed by the dominance of ooida in term i xed with pellet and 

th e aouth east th e ooid-dominat e d bioclaatic material. Toward 

environment a a~e re plac e d by more ma r ine envi r onment a which 

produced the biooopelaparudite and biomic r ite facies. 

Th e ool ds were generated between the bioclaatic mat er i al 

in the southeast an d the dunes in the north west, then ~er e moved 

onto the be ach and dunes . The area of ooid gen e ration wa s part 
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of th e ahallo v shelf , hove ver dept h alone ts not . uff lete nt t o 

explatn t he d istributi on o f ooli te. Along the e.at and ves t 

eo.ata of And r os a nd a l ong the veat coas t of B18inl , t he r e are 

exte nai ve s hoal vater bottoa deposi t' that co n tain f e v o r no 

ooida . Bo ttom agitation i' another basie r e qu ireman t i n ooid 

fo r .. a tion (Purdy and I mbrie, 1964). Th eref o re, normal , 'hallo" 

.a rine eonditions , "it h suffieient bottom agitation , once exiated 

in t he GrannJ Lske baatn. 

The Gr annJ l ake b •• ln 1. a lov1and are. bordered bJ a 

,erie, of r idgea t o the north ,nd vest adjacent to the pr ea ent 

sho r eline. A disco ntinu ooa ridge trending NE-SW i s located 

so ut heast of GrannJ la ke . 

The basin is coaposed of four fscie s " hich " ere depo s it e d 

dur ing s higher a t and in se. level , pe r haps during the San gulon 

Interglacial S tage . At tha t tiae aea level va a approxiaatelJ at 

a 4 foot el e .. atton above present lake le .. e!. OO'pa rlte vas 

deposited in the beach and dune enviroo. ent a nd ia preserved in 

the north and "eat ridge a s urroonding the Gran n, La ke baaln . 

BiopelOos parite vaa depoaited in the lov er beac h, aubtidal zone 

and occur a at the baae o f the north and vest ridge and di a appe r a 

to th e soo theaat int o the lake . The biooopeli pa rod ite vas 

depo li ted tn s nea r lJ open a.rine environ.ent and ia located in 

the aoo thern portion of the Granny Lake ba,tn and diaap pear a to 

tha no r thvest i nt o t he l ake . The bio. ic ri ce " ss pr obablJ 

depOSited at a later tiae during a highe r at.nd in sea l e vel 
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~hleh p~oduced t he discontinuous ~idge southeast of Grannr lake 

and the ridge al ong the esst aide of Sa n Sa lvado ~. The sic ~ lte 

wh ich co. p~ ise s these r tdge, '.r ha ve fo~ .ed br the br eakdo wn of 

bioclaatic mate rial in a tead of depo a itional p~oceaaes. 

Gene~ation of ooids oecu ~~ed du~ing a high a tand i n aea 

lev el when moat of Sa n Sa lv a dor was fl ooded . Thia c r eated a 

large , shal l ow shelf ex t ending in to the G~annJ Lake aasln . Ooids 

are not fo r a tng t od sy slang San Sal vado~ becau ae the drop in aea 

le vel el t st nated tbe br oad, ahallow { restri c ted } shelf requi~ed 

f o r oo id le ne ~a tioD. 
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