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The geologic history of Reckley Hill Settl eme nt Pond is 
recorded ... ithin the pond's underlying meter-t hic k accumulation of 
interbedded unconsolidated aedimenta and lithified intervals or 
cruata. Ten sedimentologically diatinct units are rec ogni~ed 
within thia Holocene aediment auite , including (9acending) 
lithified carbonate aand , unconsolidated carbo,,;:tc .:and, muddy 
aand , algal mats and 5tromatoli te a. dolomitiC mud and cruat , grey 
muck , pelecypod-05tracod sediment5 and Cru5t , peneroplid 
f oraminiferal aedime nts and cruat, red muck , and modern a ed illent5 
and crust . StratigraphiC51ly , t he aucceas ion of units reflects 
four major change5 of environment. The bottommoat lithified aand 
wss deposited as eolian dun e s . Subsequ ent f loo ding of in terdunsl 
lo wland effectively orig inated Reckley Hill Settlement Pond . The 
unconsolidated and muddy sands we re deposited in thi5 re st ricte d 
marine and/or hypersaline pond environment. The ove r lying algal 
mats and atromatolites and dolomitic mud and crust a re 
interpreted a9 deposit5 of intertidal flat and marsh 
environmenta, respectively. The remaining aediments; ahell 
conquinas . mucks, and modern sediment5; were depoaited in a 
hypersaline pond in ... hich depth inc re asea gradually ... ith tille . 
The lithified intervals contained in several of these units 
reflect pe r iodic au per saturation of pond wa ters that promoted the 
c e mentat i nn of graina by high-Mg calcite or dolomite . Depoaition 
o f red muck and mod ern s ed imen t a continues today . 

Indroduction 

Reckley Nill Settlement Pond presently occ u pies one 

hundred thousand square lI eter5 of int erduna l 10 .. land aituated 0.7 

km aoutheast of the CCFL Bahamian Field Station . A sequence of 

interb e dd ed unconaolidated sediments and lithified intervals, 

averaging one met er in thicknes5, mantles the Pleiatocene bedrock 

floor of th e pond. A stratigraphic and sedimentologic study of 

these Holocene carbonate deposits "'a5 initiat ed in June 1983 and 

fi e ld .. ark ... a a completed in June 1984. Collected samples incl ude 
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for ty-t wo hand-driven co re s , up to 91 Ca in len gth , and nu • • nou" 

grab aa mples . Co nti nu i ng lab work includea X-r a y diffraction. 

thin-aectton, and S.E. K,-el eaental analys es. Thia pr elta lnary 

report pr eae nt s brief description. of th e t e n sedi.en tologtc.lly 

dis t inc t un it s that s r e recognized in the sedime n tary section 

(Table I). Based on the Chara c ter and s uc cessio n of these units, 

a depoaitional history of Reckley Hill Sett leaen t Pond is 

pr oposed . 

Depositional History 

The geologie history of Ree kley Hi ll Se ttle.ent Pond 

begsn i n Pleistocene ttae as reco r ded by eolian dune r idSe" that 

constitute the bedrock floor of the pond and wh ic h cro p out aa 

topographic higha along its sout hern and eastern aho re s ( Titu s , 

1964). Duri ns low sea- l e ve l stand , pr obsbly during the Lste 

Pl elatoc ene o r Early Holoc en e , erosive foreea act ins on theae 

at rata c srved out the irregular topographic s urfac e u pon Which 

the Holoeene sequence would be laid. A thin, poo rly deve l oped 

noncontinuous caliche pr ofile apparently .a rk s 

unconforaity hetween deposit" o f t he tliO "ertes. 

As sea l evel rose eu s t atically fro.. its glacial lO ll, 

li s ter a nd sed i lll en t s even tuslly began to enc r oach upon and bury 

the lIeathe r ed P l e t s tocene bed rock beneath a KE- SW t r ending .eries 

of ca r bo nate ssnd dunes of Holocene "se (Tab l e I, Unit 1). The 

inittal dun e r idge , lying sth " art t he present po nd , lI ith its bsc k 

s w"le s i tuated to the southesat, e ff ec tive ly c r ea ted "n enclosed 

d ep r ession for the futu r e Rec kl ey Kill Settle.ent Pond (F ig. 2s). 

28 



The presence of lo,,-Hg calcite meniscua cement auggeats that 

theae deposits, no w extensively micritized, " ere lithifi e d within 

the meteoric-vadose zone . Today , a complex of eolian dunes 

exiats in the area, and is still actively prograding ses"a r d at 

the sho reline , 0.5 km north ... eat of the pond . 

As sea level continued to riae , Rec kley Rill Settlement 

Pond eventua lly filled with "ater. It is unclear " hether the 

original influx came from meteoric sources , f ro" the aea v ia a 

karstic passage in the bedrock, or from surficial marine flooding 

of interdune lo " landa. Despite thia uncerta int y, inundation of 

the earliest 10'" lying dunes opened an ec ologic niche in which a 

~angrove community flourished , with roots anchored in shifting 

eroded sands (Table 1 , Unit 2 and Fig . 2b) . 

A gradual drop in water level in Reckley Kill Settl e ment 

Pond led eventually to demise of the mangro vea and subsequent 

deposition of muddy sand (Table 1 , Unit 3), algal mats and 

stromatolites (Table 1 , Unit 4). and dolo mitic mud (Table 1 , Unit 

5) . The muddy aand occurs only in the southeaste rn depression 

(the original 

or bedrock. 

fauna , "h ich 

back swale) " here 1 10 overlies unconsolidated sand 

In view of i ts sedimentolo g ic character and sparse 

is dominated by thin shells of the bi valve 

Anomalocardla ap .• Unit 3 is interpreted as the deposit of a 

hypersaline pond or reatricted marine environment, such as a 

lagoon (Fig . 2c) . Tr an aition to an intertidal flat environment 

is recorded by up ... ard grsdational to algal mata that o ve rlie the. 

muddy aand . This algal unit extend a north"ard aa ... ell developed, 

onco 11 te- base d ,,10 rOlla tali tes that directly atop the 
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Table 11 Description ~ Units ~ Reckley Hill Settleaent Pond 

Unit I -Lithift e d Ssnd 
We II- so r ted. lie II-rou nded . lied i ull-g ra t ned ca l ca ren i te 
111th p l anar bedding ; light t aD in co l o r: consti tu en t 
akeletal grains slightly pollahed . dominated by 
fo r ami ntfera. aoll usk , and co ral f r ag ae nta : pe ll e t s r a re: 
loosely c e a ente d b y a 10 1/- Mg c sl c it e meniscus cemen t. 

Unit 2 - Carbo nat e Sand 
Maximum th ickness 6 8 c m. Mode r ately lIe ll-sorted, lIedi ll ll ­
to fine-grai ned sand , 1/1th -1 0% aragoniti c mud f ra c t io n; 
tsn tn colo r ; eonsti tuent skeletsl grains d om inat e d by 
f o rsllini f e ra. ao llusk , and coral fr aglle nts : pelle t s 
COIIIIOD.: Ce r i on ahella and o t her ab r aded lIollu ak deb r ia 
aparse ; ~e r ti cal .aD.gro .. e roots abu ndant 10 ce to 40 CII 
belol/ unit top ; pebblea and cobbles of lithified sand 
locally cOllllo n at unit bo t t o • . 

Un it J-Muddy Sand 
Maximum thi cknesa 24 . 5 ca . Poorly so rt ed .ixtur e of 
aragonitic 8ud ( - JO%) , pelle ted fi ne-grained sa nd and 
. ud , and .ed1um grained s kele tal sand d Ollin ated by 
lIo l lusk and foraminifera fragments ; l ight gray in col o r ; 
pr i mary s edimen tary . tru c tures absent ; slight H2S odor ; 
lIIang r o ve rootl et s and othe r o r gan ic detritu s rare ; aparse 
unabraded shell s p r ima r i ly o f the pe l ecypod An Ollalocardis 
• p . 

Unit 4-Algal Hat s and S tr olla t o lite s 
Kaxleum thic knesa 4 ell and 15 ce , reapeeU .. eIJ . Th i n 
alga l eats -2.. thic k , yello l/l ah .. hite in co l o r. 
interla .. lnated lIit h gray to tan , lIudd y bioc lastic to 
pelletal ca rbonate sand and " lid ; 
c ri nk l e d sn d b r oken ; IIhole 

ap . and the cos tata 
tolltes colo r , 

internallJ II hite; up to l a.inae 
mod eratelJ lIell developed; specimena dOllinated bJ s mooth 
and pustu la r mat at ru ctu r es ; besal oncolites ab undant and 
lIell d e vel o ped , up to 14 DIID in di!lmeter; X-re,s shOll o nl y 
high-Kg calcite compo si ti o n . See Figure Ie . 

Un it 5 - Dolom itlc Mud and Crua t 
Hax ieum t h i c knesa , 26 em and 6 CII , re apec ti .. eIJ . 
Bottoe-liost sedi.ent grsy , lIuddy . bloela8 ti c to pelletal 
sand lI i th -20% sragonit ic lIu d: liang r ove r oot hai r s 
sparse : Ce rith idea cos ts ts snd AnOllaloca rd la 8p. COlleon ; 
unit grade s up llsrd into tan t o gray lalltnae of pel le t e d 
lIud (-6 0%) , interbedded lI ith lami nae co ntaini ng da r k 
brolln o rgenie 118tter; bi r ds ele vu gs e Oll llon betllee n 
laminae; skeletal fragR e nt s and pe lleta i nc r easingly 
obscur e d upllsrd because o f inc reesing dol omi tization of 
sedi men t; cORp l ete o bliteration of cona titu en t a io t op 
dolomi t ic c ru st ( 26 % dolo~ite); desiccatio n c rac ks 
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pen"'t~at'" top 6 ca with wdl r ounded polygons up t o 15 ca 
in diaa"'ter . See Figu r e Id . 

Unit 6 - Gr ey Huck 

Unit 

Kaxiaua thickneaa :30 CII . An accu.ulation of fineiy 
pa~ticulate organic detrltua of colloidal natu re ; 
ext~ellely well compac ted; alick and plastic in textu~e; 
d8~k gfa y in colo r; slight R2S odor ; distinct 
o r gantc- ~ icb la8inae COllllon; whole l eavea and atells 
spa~se ; a br8ded shell debris r8~"'. 

7-Pelecypod-Ostracod Sedi~enta and Crust 

<hi:';:;:~. 32 
and 5 . 5 

b~~:'" shell a 

respectively . 

.! sp. 
pellets 

concave Li t hified ~one 
laterally cont inu ous , snd 

c_ o f unit; lIeniacua and 
high-Kg calcite ; co.p1e te filling of teata 
Figu~e lc . 

present 
cOllposed 
cOllllon . See 

Uni t 8-Peneroplid Fo r a.inifere Sed1.en ts a nd Cruat 
Ka:r1l1u a thickneas 9 CII snd 4 ca , r espectively . 
Ac cualuletion of unsb r eded Pene r o p1 i a ap . te sts wit h 
vsrying a .. ounts of othe ~ s k",l"' tal reaaina , do.tnantly 
gaat r opods and pa lecy pods. Lit hi f i",d zon", thin , laurally 
di lJcon tinuous , and vertically g ~8d8ti on8 1; very f ria ble ; 
unde r petrographic acope ceae n t ap pe ara as a _lc ~ i t ic 

coatin g , S . E . K. ~esolves the equant c r Yltals of a high-Kg 
ca l cite ; X- r lyl indicate - 5% do l oa ite. See Figure lb . 

Unit 9-Red Huck 
Ka:rillu. thickneaa S9 c. . " ccuau1ation of finely 
particulate organic det r itua o f colloidal nature, in 
deposits -30 c. thick ; flocculent te:rture ; depoaita -30 
c. typicaily thicken dOllnlle r d into II custa rd-like 
.ater i al; dark reddiah br o ll n to dusky red color ; a t~ong 
R2S odo r at bottoll of thicker acculluletions ; 
rec.ognizeab.1e detritua 15% , pri llarily including leavee, 
ate .. s , and r oota of the red ... angrov e Rhlzophora lIansle 
drIed sa mple dark bro wn in color and e xtremely lIel l 
indurated; elellen tal analyais indicatea 0- l S% si li ca an d 
0-20% a luminum by wgt . %. 

Unit 10-Hodern Sediaenta and Thin Crust 
Ha:rlllull thi ckneaa 12 CII . Romogeneous .ixture of se ve r al 
gast ~ opod "pecie. , dOllinantly Batillaria lIini •• t he 
bivalve "noa.locardia ap . and poaaibl, Geloina ap ., end 
the ostracod Cyprideia ovata ; pelleta abundant. Thin 
c r ust 0 . 3-0 . 8 •• thick developed atop 2-4 CII of .odern 
sedi.en ts that are underlain b, a wideap r ead 2-8 c. thick 
layer of red lIuck; smoo th "u ~f ace coating compoaed of 
white high-Mg celcite ceaent typically enc ru ating algal 
tubules ; calcareous tubea of S pi ro r bi s cOllllon. See 
Figure la . 
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unconsolidated sands 

buried by dolomitic 

of Unit 

",' 

2 (Fi g. 2d). Th e algal alats .. ere 

that .. as deposited in a marsh 

environment . These light tan, pelleted s ed imen ts hsve primsry 

laminations and birdseye structures that are si.ilar to marsh 

depoaits of 

incressingly 

Andros Islsnd, 

laminat ed nature 

Bshs!laa (Sh in n et I'll. , \969). The 

of the uppermost psrt of the mud 

unit, up .. ard increaae dolomite content, and capping 

desiccation features record the clima~ of drying conditions in 

the mar sh (F ig. 2e) • 

time almost certainly 

brines . 

lDagneaiulII 

Conaequently. 

i ons, Oiling 

!~cessive evaporation occurring at this 

led to development of aupersaturated 

high concentrations of calcium and 

" 'evaporitic pumping I (Hsu and 

Siegenthale r, 1969), pr omoted the fo r mation o f a dolomitic crust 

that conatitutea the first kno"n eJ: ample of surficial dolo .. i t e on 

San Salvador Ialand. The r e du ction of .. ater depth necessary for 

the development o f en.ironlllenta that produced Units 3 . 4 . and 5 

IIaa in part a result of ahoaling due to sedimentat ion. In 

sddition , the increasingly restricted passage of msrine IIacers 

around prog rading and erodi ng eolisn deposita that blocked the 

pond from direct oceanic influence, and/or a e us t stic drop in sea 

level, msy also hsve been influential. 

The gre y lII uc k of Unit 6 (Table l) may slso have 

o r iginat ed during the aforementioned dry ing period , provided auch 

an extreme had at least local, if not II ideap r ead, detrimental 

effect on vegetstion . Any large-sca le destruction .. auld have 

created aubstantial amounta of organic detritus IIhich, if 

tr snsported by later runoff of available rs in llster or IIi nd, IIou ld 
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Thin crust f r om modern 
cemented atop a Car-

Figure Ic : Botto .. vie " of a pel ecypod­
straco d crust . 

• '. 
•• .' 

• , , 
r-t .' , 

.' 4, 

• , 

Figure Id : Rounded desiccation poly 
gon of a dolomitic c r ust . 

Fig ure Ie : A solltary stromatol ite 
coluOln . 



Fig . 2a : 

Fig . 2d : 

Figure 2: ILLUSTRATED DEPOSITIONAL HISTORY OF THE 
RECKLEY HILL St'I'TLEMENT POND SEDIMENTS 

Pleistocene bedrock is buried beneath prograding dunes during 
t he early Holocene . 

flooded , creat ing Reckley 
mangroves flourish in the spallow sands 

emergence promotes the develop,." t of • h 
1 1 t d 11 t d d " mars enviro" _ am ns e pe e e mu s and a dolomi ti c crust . " 

" 



-

1'16. ?h ; 

, "-

\ 

!ioeal VC6/lt.,Uon killed by c)C tremely a r id conditions ; t his 
detritus accumulates 1n t he lo~land as g r ey muck . 

Return to br ackish waters pro~o tes t he blossoming o f a faunal 
assemblae;e of pelecypods and ostr acods . 

-
nity ; 

-
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~ave accu.ulated in lov lands auc~ aa Reckley Kill Settle.ent 

Pond . Early in¥eatigatton of t~e pr oduction of lIIucks in Sout~ 

Florida (Davia, 1940) and atudJ bJ Katcher (1918) of eig~teen 

~ete r s of at . tlsr sccumulat to ns in Han groYe La ke , Bermuda, 

s upport t his idea (Fig . 2f) . 

The latersl e ~ tent of t~e t wo succeed i ng aediment units , 

v~ic ~ sre essentially coqui nsa , ind icstes that UI t he depression 

again fi lle d as a r e s ul t of eustatic a es -Ievel rtae, t he modern 

d i~e n sions of Rec kl e y Hill Se t tleme n t Pond " e r e st ta ined. 

Deposition of theae faunal assemblages (pelecypod-oatrscod of 

Unit ,; peneropltd fo r aminife r a of Unit 8) directl, on top of the 

8rey muck 

(sUgh t H2S 

auggesta a change fro. possib l J anaerobic conditiona 

odor and g r ay color) to ... ell-c ir c u lated "aters. The 

c11 ma% an d d emise of eac h of these eu ryhal i ne assembla gea r ecords 

a aig nif icant increase in t~e salinit, of the pond "ate r . Under 

condi ti ona of 

t~e increaaed 

extre.ely high aali nities t~e faunas perished and 

c o ncentrationa of cslciu. and lIIa8nesiulil iona 

f s cili tate d cementation of ne ... ly deposited testa b, high-Hg 

cslci te rim c em ents (Fi g . 2g , 2~) . 

The red muc k of Uni t 9 (Tabl e 1) and other modern 

aedi.e nts (T.ble I , Unit 10) have s complexl, in t erbedded 

relat i nnship that is a result of conte.poraneoua deposition. 

Development of bot h uni t a moat likel, began son n after 

li t hi f icat ion of the peneropli d fo ra minlfers l cruat and 

s ubs e q uent rtse of vat e r leYel to the preaent elevstion . 

Th r oug~out tilile conditions appe r en t ly r e. sined r elativel, 

constan t and are e %e.pl i fied bJ t he present environment 
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(hyperuline 

depth that 

water a having salinity of 4 1. 5 to 47 ppa, water 

diverai ty of apeciea , and a .. ersges ". 
growth of the red aangrove IhiEophora aanR le around the periaeter 

of the pond) . A notable e~ceptlo n to this sort of en.i r onaent is 

recorded by local occu rr e nce of a thin su r ficial c ru st . Slightly 

srid condi tions , resulting in a drop in water le vel and an 

inc r eaae in salinity. aa, ha ve faCilitated the pr ecipitation of 

high -Hg calcite around the grain-binding algal t uba . that occu r 

wi t hin this crust (Fig. 21) . 

The red lIuck . al.o called Ih'er gel becauae of its 

appea ra nce (Da.ia, 1940 ) , 

particulate organic detritus 

~angrove l ea ves , atess. and 

thia detritus llIay slso have 

accuaulation of U nely 

conaisting soatly of deto_posing 

roots . A signiHcant qusntity of 

eroded from the hilla aurro unding 

Reckley Hill Settlesent Pond , particularly t wo to three cen turies 

ago when the San Ss l vsdor aahogon, forests we r e being c ut for 

tiaber . The pre"", nce of cut li.bs believed to be aahogany and 

high aaounta of alu.inull snd silics (eleaen tal snalysis) in the 

lIuck supports th is hypot hesi . . At present , the light and 

f l occulent natur e of a uck that is partially auapended in water 

has facilitat e d 

accullIulation in 

aode r n sedimenta, 

' " transport sc r oss such of the pond snd its 

depre ssions . The dist r ibution of t he other 

ahella in pa r ticula r, ia a iailar ly widespread : 

however , thick est accuaula tion s tend to be found slang the 

ahallo w s outhern and we atern shores . 

in thin blsnkets leaa than two ce ntiae ter a thick , that are 

interbedded wi th red suck; hove.e r, these dsposits sre too 



discontinuous to doc u me nt aa diatlnct unita. 80th the red muck 

and othe r lIod er n aedillents continue to be deposited lit the 

present the (Fig . 2j) . 

Conclua ton 

The study of landfo r ms on San Sal vador , tn pa r t i cu l ar t he 

var ioua trend s of c ross-cutt i ng a r cu ate hill s depoait ed bJ 

succ ea aive stages of eolian r idge foreation, haa facilitated eost 

c urren t thought on the i s land ' a accretionary grollth . KOllewer, 

little eonaideration has been Si ven t o the n Ullero us occur r ences 

o f inte r dune 

bet lle en the 

s tra tigraphie 

sedieentary sequences that lie tn as r sh e s and lakes 

dune ridg es . The II tudJ of the Reckley lUll 

Pond lIadi.ent auite, including eo.poaiti on and 

succeaaion, ha s clear lJ demonst r ste d the detlll1, 

con tinuity , and utt l tt, of sedtmentar, r ecord preae r ved in auch 

lowland deposits . future atteapts to r eflne the Holocene 

sedtaentary re cord of San SlIlvlldor Islsnd, .hould not overlook 

these lo wlsnd s uites of s ed ille nt s. 
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