
PROCEEDINGS 
of the 

2 nd Symposium on the 

GEOLOGY of 

.: l; the BAHAMAS , 

June 1984 

CCFL ~ahamian Pield Station 



RECENT MICROBIAL HATS AND STROMATOL ITES OF CRA NN Y LAtE , 
SAN SALVADOR, BAH AMA S 

Andrea H. Dakoaki and Roge r J . 8ai n 
Department of Ge o l ogy 

Unive r aity of Akr on 
Ak r on; OH 44325 

Abatract 
Mic r obial mats snd stromatoli t es a r e pr eaently for. i ng i n 

Cranny Lake and ponds near the lake on San Sa l vado r , Bahamaa. 
Seasonal variation in precipitation and e.apo r at i o n r ates cauae 
changes in water l eve ls and wate r chemiat r y . La ke mata and 
stromatolite. extend from a karst aurf a ce su rr oundi ng t he l a ke co 
bet .. e e n 100 and 400 meters offshore . Zonation of mo r pho l og y fr o. 
the karst surface to offshore includes flat - lyi ng .sta , blia t er 
and chips , polygonal zone, low r elief .at zo ne , st r ollato lite 
zone , and dorll.nt zone. Intern.l at ru ct urea of l ake 
strollatolitea include thin la.inae of high .alneai u. calcite and 
o r ganic layera , la r ge porea and fenest r .e , and variable f ab r ica. 
Pond s t ro.atolites have thic k exte r na l ri nda with pronounced 
layer a but internal fab r ica are i r r egula r . Changea i n wa t e r 
chemistry , lIater levels , snd do.inant o r ga ni alla in .ic r ob i a l .a t a 
are t he ... in controls of at r o .. stolit e f o r .ation s nd re sul t an t 
external and internal lIorpholog i e •• 

Introduction 

Stro •• tolitea are organo.edimentary atructures pr odu ced 

b, some co.bination of .ediment tr'pping, bi nd ing and 

pr ecipitation a. a r esult of the growth a nd metabo li c ac tivi ty of 

microo r ganisms , princips l ly blue-gree n algaa ( Wal t er , 1976 ). 

Microbial lIaca that be co.e stromatolit e a a r e uaually co._ unitiea 

of bacte r ia , blue- g r een slgse , snd green a l gae. 

Microbial aats and stro.atolites i n Cr an ny La ke c o n t ai ... 

aany ty pea of blue-gr een algae, bacte r ia, a nd a fe w gree n algaa , 

a nd are pr oducad by the a bo ve lIechaniS IlS . The i r occu rr e nce in a 

hy persaline i n lsnd la ke and adjacent panda ia one o f s r e la tiyely 

fe .. e:la_ples of Recen t at r o.atolites . Envi ro naents ai.t l a r to 

Cranny Lake , including hype r aaline l a kes , lagoons , snd _argi na l 
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.a~ine aetti ngs, and .ats and .t ~o.s tollte. that f o ~. in thes e 

settings , have been s t udi e d by lendall and S kip~ith , 1968; 

Wa l te~ , Colub i c, and Preis s , 19 73; Logan, Hofhan , and Ge belein , 

1974; Korodyski and Vander Haar , 1975 ; Hor ody, ki , Bloe,.e r, and 

Vander Haa r, 1977; Von der Bar ch , 8olton , and Wa~~e n , 197 7 ; 

Bauld , 1981 ; and Warren, 19 82 . 

Sett in g 

Lake is located in t he eas t cen tral section of the 

island index •• p of San Salvado r ). Tile lake is 

spproxi.stely 3.2 ks long, east to ~e at, 0.8 km wid e, a nd is 

s u~r oun ded by l ow ridgea to the no rt h, h igh ridges to the 

southweat , and a l owland area to t he aouth a nd east . A sou theaat 

trending abandoned c hsnnel ext e nds f ~ o. the cent r al soutllern edge 

o f Gr sn ny Lake. Sedroc k in the Iske baain area is e nt ire ly 

carbona te s a nd has been studi ed by Floren tlao and Sain ( 1984 ) . 

The Gr anny Lske basin and chsnne l we r e once part o f a Pl e i s t ocene 

lagoonal or estuarine s ystem , and lster beach ri dSe accr e ti o n snd 

l oweri ng o f sea l e vel iso l ste d the bssin ( Tha lsan and Teeter , 

1983) . 

The lak e wat e r 1a hypersaline; salinity me asu r e _enta for 

January , 1984, and Jun e, 1984, are 89 ppt and 123 ppt , 

respecthely . Ponds in t he easte rn bsain have a alin i tiea ranging 

fros brackiah t o hy pe rsaline. Lake l e vel fluctuations o f 0 . 5 _ 

froa Januar)' t o J une are probably cauaed by cha nges in 

precipitation and evapora t i on rstes. Tidal influences on Iske 

level ha¥e not been o baerved and no bl .. e holea or solution 
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~onduits have been found. 

H i~ r o b illl .et. and st r Ollatolites -----
Microbi.l .ets and strollstol i tes are located tn a n s r aa 

extending fro. the lIIud flat on the no r th , east , snd sout h sho r es, 

snd frail the lake edge on the .. est sho r e , for a distance of 100 

to 400 .ete r s offshore .. here the " ater depth to~r.ases a bru ptl, 

froll 1.5 .. to 2 II or 1I0re. Hats and strollaloli t ea a r e alao 

loca ted ,. ponds at the eaat end o f the laka and in panda i n 

Granny Lake ch.nnel. 

Fi gure I: 

I 
I 

• 
• 
" " 

• 

KWH-highes t 

U"' 
un .. ~ :<,., 

I'QU""" .... . <>OIE 

toW ULI U .. u '""E 

ST-..TOLnl IOI<! 

~-

Zonation of microbial .at morphology 
.. ate r mar k; LWH-lo" ea t " a t e r mar k . 
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Microbial mat morphology changes markedly from the shore 

,",One ,. deeper water (Figure I ) . Th, lake <- surrounded by .. 
irregulsr karst surface. ,. ", •• d flat area near ", lake 

edge , ", mats '" thin ,.d have • soft , rubbery te xtur e. 

Generation .f , .. bubbles during photosy n thell!a " bacterial 

decompo!!tion forms blisters (Figure 2) . DeSSication . f the!!e 

mats and precipitation of high magnesium ca r bonate form!! lImall 

chips of rock (Figure 3) . 

The polygonsl ZOne is 2S to 30 me ters wide and contsins 

O. S to I m diameter polygonal matll s e parated by lo w ridges 

(Figure 4) . DesSicated mats are composed of high magnesium 

calcite 

offshore , 

snd arsgonite . From the lake edge 100 meters 

wa te r depth increa!!eS from I to 6 centime ter !! . 

Polygons become smaller off!!hore and grade in t o low relief ma ts. 

Lo w relief mats and stromstolites are I to 3 em thick and coyer 

mos t of t h e bottom in their respective zon e s . 

becomes pstchy a8 wster depth increases, 

Their distrib ution 

and the 9ubll tr st e 

between mats is covered by a shell hash of Batttlsrts and 

Anoma locardia . Columnar stromatolites and laterally linked 

hemispheroid s t rOlla to Ii tes (aft er Logan , et sl, 1964) form in 

areas where mats are discontinuous (Figure 5) . 

Dormant stromatolitea oCCu r 120 meters offshore on s 

submerged bedrock high . Their shape is aimilar to other 

stromatolites in the l ake. except the dor ~ant for a a lack li ving 

algae on their outer surfaces . 

Vertical sections through lake stromstoli te s show II color 

,",onation, from bot t om to top. of gray . wh ite, red, a nd dark green 
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Figure 2: 
Blt1lter1l are 
bave collapsed . 

Blist e r zone . 
bollo ~ and 80me 

Fi gure 4: Polygonal Zone. 
Polygons are outlined by 
hollo .. ridgea . 

Figure 3: 
microbial 
zone. 

Chipa of lttbifled 
mats in the blister 



F igur e 6: Cross section 
of II lake stromatolit~ . 
Light layerll ar~ high 
II sgnesium calci te, dark 
l ayers aTe relDains of 
ID ic robtal mats . Note 
poroua te xture. 

Figure 5: Low relief .ats 
(top and r ig~t) and small 
colulln .. r strollatolites 
ringing ba r ren ar ea and 
in isolated clUllpS . 
(Scale ba r is 15 CII 

long) . 

Figure 7: Aeri .. l pho
tograph of esstern 
area of Granny Lake 
and nume r ous circu
ls r ponds. North 111. 
to the righ t. 



laainae . 

coccoid and fila.entoua blu e -green algse and diatoas . In ternal 

atructurea of leke at r o.sto li tes include t~in laminae of high 

sagnesiu. c. lcite snd o r ganic lsyers, large pores and fensetrae , 

and variable fabica (figu re 6). 

Microbial mata and large at r omatolitea are located in 

ponda in the eaatern area of Granny Lake b.sin (Figu r e 7). The 

circular ponda hawe diaaetera ranging froa 0.5 to 4 aetera. So.e 

panda are dry and covered by .icrobial aata; othe r s are filled 

wit~ sediment covered by 5 to 10 c. of water . Some o f t~e lstter 

ponds co ntSin microbisl mata and atromatolites. 

Pond stro.atolitea hswe thick e_teraal r inda wi th 

pronoun ced leye r a (F igure 8); ho .. evu", the ae ou ter layer. do not 

relate any internal featur .s . Cross sect ions of pond 

at r oaato lt le. aha., sn irregular internsl fabric and large pores 

(figu re 9) . 

Changes in .,at e r chesiatry, .,ater lewela, and dosi ns nt 

orgenisms in microbial mats are ssau~ed to be the dominant 

cont r ola of strosstolite forastio n and re.ultsnt e_ter nal and 

internal aorp hologiea . Laboratory and cSnalytical .,ork .,111 be 

done in fall , 1984, to outline these paraaeters and detersine 

t ~eir relative impor tance (aee notes and ackno" ledgeme nts). 

Notes and .cknowledse.ents 

Thia study ia part of a easter ' a t~eala reaearc~ project 

at tha Uniwersity of Akron t~at .. ill be coepleted in Ma y, 1985 . 

We .. iah to thank Dr. Donald and Iat~1 Gerace snd the College 



Figure 8 : Exte r ~al 

~o rphology of a t ro
",atoli t e f ro .. a 
po~d a t the e a a t 
end of Gr anny La ke . 

Figure 9 ; Croas section 
of stromatolite from a 
pond at t he east end of 
Gr a nny Lake . Note ex
ternal rind and irregu
lar inte r nal fabriC. 
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