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Abs tract 
Geoche.ical and aedi.entological examination of cores 

from the peri plat for. environment of North~eat Pro vidence 
Channel, Ba hama s pr o v i de s a re co rd of banktop responaea to lat e 
Quaternary fluctuati ona o f ses level . During lo wst ands of sea 
level, the peri platform sediment ia dominsted by plsn ktonic 
depoaition of calCitic forsminifera and coccoliths . Arag onitic 
sediment includ e s Sr-poo r aragonite from pteropods , and a small 
amount of Sr- rich aragoni te of shallo~-~ater o rigin is de r ived 
fros the portion of the ateep bank ma rgina ~ i thin the pho tic 
~one. When highatanda of sea level flood carbonate platio rma, 
the area a vailable for production of shallo w- water carbonat e 
incr ea sea enormously. A pulse of shallo~-~ater s edim ent ia 
produced and provides sediment not only t o the shallo~ lagoons 
and to intertidal a nd sup r atidal tidal flata , but alao to the 
periplatform environment. These pulses of bank top productio n are 
recorded in the periplatfors sediments aa abrupt inc r eases o f 
a ragonite oye rlyin g the calcite- ri c h sediment depoaited during 
lowatsnda. A gradual decline in the a.ount of ahallow- water 
sediment depoaited in the periplatform environment may indicate 
t he growth of effective barrie r a to off-bank trsnaport on the 
bank margins . In addition, aa the lagoons fill and become aO re 
sha llow, a decreaae in ben thi C productivity msy accoapany so r e 
variable salini tie s and temperatures. 

By ex tr apolating r a te s of accumulation determined from 
C-\ 4 dating of the uppe r .ost highatand and lowstand .odes of 
deposition, t he chronology of late Quaternary fluctuationa ot aea 
level haa been determined. 

Int r od uction 

The r e is abundant e .. iden ca that many fluctuations in aea 

level hava occur re d during the Quate rnar y . Soa e very good 

recorda of late Pleistocene and Holocene fluctuations in .ea 

level h ... e been Interp reted fro. studiea of ele .. ated reer 
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terracea, o xygen iaotope analy aea of deep-aea core" a nd s t udi e'l 

o f speleo them " in Bereuda and th e Baha ma", Ho we ye r, conaiderable 

uncertaint, exiats regarding t he timing , durations a nd amplitudes 

of highatand s of aea leyel . Th l a at udy preae nts II r eco r d of the 

ti .. ing and durationa of highstands of aea baaed On 

exa mination of periplatform dep os ition. 

P reyi ous Work 

Eleyated Ree f a : Iaot o pi cal ly dated co ral reef terrllce" 

on t ec t o nically sctlye ( e a erging ) cosstlinea proYide es ti aatea at 

the timing ot higha t anda of 'lea leyel, Howeyer, hi gh 'l tand s whi ch 

are of short du rati on 8ay no t b e prese r.e d . an d 'luperpoal ti o n o f 

highstand a of different ampli tudes c ompli cate interpretation of 

the a tratigraph y and l 'lotopic dat e ll, There is IIlao the 

IIss ua pti o n thllt tectoniC uplift hils been con t inuou'l and at a 

constllnt rate. In general , howeyer, the ca reful re'lesrch in Ne w 

Guinea, Ba r bados and Ha iti proyidea one of the best reco rd a of 

fluctuatio n a in aea leyel during t he late Pleiatocene ( Bl ooM , et 

aI., 

aI., 

been 

1974 ; 

1983) , 

Fairbanka and Ma tthews, 1978; Aharon . 

'" 
iso t op icall y 

1983; Dodge , et 

ault i ple 

th e Bllhamas, ex poa ed, ~ ~ ree f aaterlal ha" 

dsted and confirms that a single highstand or 

o f Ilea l eYel affected the Ba ha aaa between hig hstllnd s 

115,000 a nd 

1975) , 

130 , 000 Jear s be for e present ( Neu allnn and Moo r e , 

OXJQ en I so tope 

plan k to n ic foraainifera 

Analys h : Oxyge n i so tope anal yaea of 

fro a deep - aea co re a proyide an e atiaa t e 

of changea of ice yolume whi ch are then related to fluctua ti ons 
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in sea level (Shac k leton, 1967). Ho"ever, variations in th e 

.. ater te~perature at the ti~e of calcification, specimen age and 

life habits, and diagenesis on the sea floo r and in the sediment 

column Can aignificantly alter the 618 0 signal from forallinife ra. 

Kennett (1982) and Matthews (1984) revie .. these conce rn s . Th' 

most .. idely used method for assigning Sn abaolute chronology to 

fluctuations in 618 0 has been interpola t ion from a major 

magnetic anomaly from a biostratigraphic control point 

(Shac k leton and Opdyke, 1973; Thierstein, et al. , 1977) . Uae of 

oxygen isotopic ratios of planktoniC forsminif er s in deep-sea 

cores can provide a complete record of sea-level fluctuations , 

not just highstands. Each meter of sea-level fluctuation changes 

the 618 0 value by about 0.011 ppt (Hatthe"s, 1984). 

Speleothems; Speleothem gro"th is a subae r ia l process 

.. hich is interrupted "hen a highstand of sea level floods the 

cave. Evidence of marine conditions retained w1thin speleothems 

includ es marine borings and encrusting "Orm tubes (Car e" an d 

Mylroie, 1983) and aragonite rinds (Harlllon, et a1., 1978). 

Isotopic dating of <h' lalll1nae deposited befo re and after 

evidence of marine conditions can provide a time and duration of 

high stands of sea level . 

Periplatform Sediments; 

areas of carbonate accumula t ion 

Perlplatform environments are 

located on the deep flanks of 

carbonate plstforms. Thia enormous "edge of ca r bonate sediment 

is a mixture of bank-derived and planktonic-derived sediment 

(Schlager and James, 

and Neumann, 1984). 

1978 ; Mullins and Neumann , 1979; Boardman 



Kier and Pilka1 (1971) e~a.ined cores fro. Tongue of the 

Ocean , Baha.a8 and reported layera of aragonitic needle-rich 

sedi.ent alternating with calCitic, coccolith-rich eedi.ent. 

They proposed that during highstanda of sea lewel, the banka are 

submerged and off-bank transport of aragonitic , needle-rich 

sedi.ent occu r s; wherea! during lowstands of sea level, only 

planktonic deposition ia possible. 

Alternative e~pl.netions of the layers of srsgonite-rich 

sediment and ara80nite-poor sediment include periodic e.placellent 

of aragonite-rich layer a by turbidity currents (Lynts, et sl .• 

1973) and dlasolutioo cycles which aelectiwely dissolve aragonite 

(Droder, et al., 1983) . Droxler, et al. (1983) purpo.efully 

selected s core site which was relloved froll effects of turbidity 

currenta yet close enough to the platforll lIargin to record any 

ei8nal 

of aee 

of off-bank tranaport of sedillent accollpanying highatands 

level. This e~cellent study ravealed alternatin8 

aragonite-rich o,d eateite-rith layers of sediment whith 

apparently support the idea that periplatforll sedillenta reeord 

aee-Ievel eventa. However, their analys1a of the data 1a that 

the lIoat retent increase of aragonite occurred prior to the 

possible tilla of flooding of the banktop. They suggest that 

selectiwe 

produces 

diesolution 

aragonite - poor 

of aragonite during glaciat periods 

'tones . Although the peaka in the 

aragonite cycles are related to clillate . they are not caused by 

pulses of bank-derived sediment being swept off the platforll 

during highstands of see level. The core used by Droder, et al. 

(1983) ~aa recowered fro. 1062 .eters and could hawe been 
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affected by fluctuation in ocean eheatatry. 

a! ttle high concentretiona of aragonite 

selective disso lut ion. 

Hovever, the aource 

1s not e~plained by 

Purpose of ll1! Research: The purpose of thia paper is 

to de~onatrste that the periplatfor~ environ~ent contains • 

record of continuoua planktonic deposition punc t uated by 

during highatends of aea 

th .. reletive chronology of 

agea end duretions of the 

depoaition of bank-derived 

level. In 

hiahatands 

highstands 

sddition to deteraining 

of sea leval. absolute 

b. b, .. ~trapolating rstes of 

sedi.entetion deterained for the upper portion of the core to the 

antira core . 

Mettlods 

A piston core (11 .7 .eters long) vaa recovered fro. sn 

lntercanyon high 

Chennel (Fig. I). 

it i.: 

ar .. a, 675 • d .... p, in Northveat PrOVidence 

Thts core site vas specificslly choeen because 

I. reaoved froa effects of turbidity currents , 

2. above the zone of oceanic dissolution cycles , 

3. close enough to the periplstfor~ environ.ent to 

receive snd record the .. ffects of higtlstanda of 

Sea level. 

10 ca, ,., the sedt ... nt vss 

sosked in cloroz to reaova organic aatter, rinsad and wet-s .. tv .. d 

to aepsrate th .. aud fraction «62ua) . 

Previous studies on the geoche.lstry end aedtaentology of 
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~urf~ce sediment from Northwest Providence Channel indicate that 

the clay-sized frection is the best fraction to distinguish 

bank-derived from ocean-derived aediJilent (Boardman and Neumann, 

1984) . Both aragonite and strontium are deterllined in order to 

estimate the relative proportiona of benk-derived aedillent and 

aedi",ent derived from open-ocean aouTcea . Bank-derived sediment 

con tains aragonite with 7S00 to>IO,OOO ppm Sr suhstituting for 

algae, corals, OOids, ce",ents) ; while 

sediment is dominated by calcite and aragonite 

Sr substituting for Ca (e.g. pteropoda). 

Ca (e . g. green 

planktonic-derived 

with 1000-2000 ppm 

Figure 2 shows how these distinctions cen be made an d relative 

proportions determine~. 

Percent 

determined in 

aregonlte and percent total calcite are 

the clay-sized frection by X-ray diffraction using 

ratios of 

curves of 

intergrsted peak counts and comparing them to standard 

biogenic carbonates (Neumann, 1965; Boardman, 1978). 

For aragonite concentrations between 30 and 80 percent, the 

pr ecision (one standard deviation) for this analysis is 1 . 6 

percent. Tbe preciaion deteriorates as the concent rati on of 

sregonite decreases beloll 30 percent. 

Strontium in the clay-sized fraction is deterllined by 

atomic absorption. Weighed sallples are dissolved in HCI (10%), 

fi ltered (0 . 45pm HilleporeR), diluted to a constant volume and 

run in triplicate. Celibratlon solutiona a re prepared with 

identical concentrstions of Ca and HCl to minimize matrix 

effects. Precision (one standard devletion) is 42 ppll Sr. 



Results 

Synchronous fluctustiona of aragonite and atrontium occur 

in the clay frac t ion of the core (coefficient of correlation -

0 . 9). Ar ag onite varies f r om 18 percent to 90 percent , and Sr 

varies from 2300 ppm to 10 , 000 ppm (Fig. 3). 

When the data are p l otted using ar a gonite and Sr as the 

t wo ax es (F ig . 4), it is s een that most of the sediment asmples 

are within the ternary diagram created by the three end-member 

geochemistries an d are mixtu re s of high-Sr aragonite and calcite. 

Low-Sr aragonite fs of lesa impo rt ance. Uaing Figure 4 , the 

relat ive proportions (%) of calcite, high-Sr aragonite and low-Sr 

aragonite ,., b. determined . Th. distribution of these 

g e ochemical signatures within the core show that high-Sr 

aragonite and calcite are most abundant and have pronounced peaks 

and valleys (Fig. 5) . 

Discussi on 

Origin of Cycl es of Aragonite 

Th e ma1n cause of the fluctuations in sragonite is the 

input of bank-deri ve d high - Sr aragonite during times when 

highstands of sea le ve l were high enough to flood the platforms. 

Cons i deration of the geochemistry of the sediments and the 

sedtmentary budget of lag oons supports this conclusion. 

Geochemistry: The methods used in this study are 

specifically designed to per mit a geochemical interpretation of 

th e origin of aragon ite to Northwest PrOVidence Channel (Fig. 2). 

'" 



-" " -::c 
t;: 
w 
C 

Sr (PPM) 

- '''I­" 
!:!. "'I-
~ w 700~ 
C 

MINERALOGY (%) 

Figure 3 : The distributions of st r ontiu. snd srsgonit e v 1 t h dep th 
in the co r e sr e synch r onous (r •• 9) 

137 



-" • 

,,~ 

.~ 

i' 
t1. 6000 
~ - " 

_ ,"-I­
. ........... ~ .. 
"-.- ." -"' . ..... '" . ~ . . 

.........-4 10000 

.. 00 

.. 00 

• ·~ .. l· :-
"- ". •. . . 

I 

....::. • 

2000 =/:~=~~'="" :="" ~ =~"~"_~ ____ ~: __ ~ 
00 .~ 

.,. - .. ,' 
. .- . 

• ~2000 
01 to 
o 10 20 30 40 SO 60 70 80 ~ 100 

ARAGONITE (%) 

Figure 4 : The r elative proportions of the sou r ces of 
sedlQent to Northwest Pr ov i dence Channe l can be d eter~ined 
USing the lIIethod outl in ed in Fig . 2. Most o f t h e sedillent 
samples lie along 0 mixing lin e between high-Sr aragonite 
sources snd calc i te sources. Lov-Sr aragonite is of lIinor 
im po rtonee. 

Figure 5: Pronounced peaks snd va lleys sre eVidenced in 
the distribution of high-Sr aragonite (and calcite) with 
depth in the core. The low proportions of low-Sr a r agonite 
do no t contain variations which milllie the vsriations 1n 
high-Sf ar a gonite. 

-,. 
2-
:r 
>-

o 
Of 

200 

400 

~ 600 
w 
Q 

800 

'000 

MINERALOGY (%) 
20 40 60 80 100 

~j:"'" , I 

, 
HIGH-Sr 
ARAGONITE 

LOw-sr------.... 
ARAGONITE 

• • -
1200 I- .. 



Of crucial importance is t~e bi~odal distribution of Sr in all 

naturally occurring carbonate (Bathurst, 1975). All naturally 

occurring calcite "d !lIolluscan aragonite contain 

concentrations of serontiulD «2000 pp~). The only source of ~lgh 

concentrations of strontiu~ in naturally occurring carbonat e s is 

in arsgonite frOID corals, green slgae, ooids and shallo~-~ater 

sragonite. The aragonite cycles cannot be cauaed by fluctuations 

in the producti~it, of pteropods (a planktonic molluac ~hich 

Pteropods secrete aragonite secretes an aragonitic skeleton). 

"'it~ a 10'" content of Sr (about 1500 pplll); .. hereas the cycl es of 

aragonite are created by the high-Sr variety of aragonite (Fig . 

5). T~us, geoc~emistry of the sediAient indicates a 

shallo .. -~ater origin of the aragonite cycles. 

Budget: The prolific sedilllent production by green algae 

w~en lagoona are flooded is known to be more than suffici en t to 

the aragonite aediment accumulating within account for all 

lagoons (Neullann and Land, 1975: Stockman, et aI., 1967). This 

overproduction ~elps build tidal flats and la exported from the 

lagoon to the periplatfofm envirooment. T~e overproduction from 

the Bight of Abaco accompanying the Holocene rise in s e a le vel 

~as been measured (100 x 1010 kg ; Neumann and Land, 1975) and 

compares very ... ell ... ith the quantity of sediment deri ~ ed f r om 

in Nort~west PrOVidence Channel (10 x Bight of Abaca 

1010"'g; Boardlllan 

found 

"d Neumann, 1984). Thus, t~e mineralogy, S r 

concentration , and budget calculations support a bank-d er iv ed 

source of aragonite as the major cause of t~e Holocene signal. 

Do ... nslope gravity !lIovement such as a turbidity flo ... is 

'" 



also an unlikely cause of t~ese fluctuations. T~e site of t~is 

core is a large 

movementa would 

in ter canyon 

probably be 

plateau, and 

channeled via 

downslope gravity 

the canyon syste~ 

1). W~ile we do not wit~in liorthwest Providence Channel (Fig . 

deny the importance of turbidity currents in carbonate margins 

!Ind sea wa ys (Cre vello and Schlager, 1980; Ruanak and lieateroff, 

1964; Mullins and Neu~ann. 1979), careful selection of a core 

site can eliminate or mini~ize their importance (e.g. Droxler, et 

aI., 1983) . 

Model: The model proposed b, [ier and Pilkey (1971) 

predicta hig~ concentrations of bank-derived aragonite during 

~ig~stands and no bank-derived aragonite during lowstands of sea 

level wit~ no in-between values of bank-derived aragonite. The 

signal of hig~-Sr aragonite found in t~is COre ia mOre 

complicated (Figs . 5 & 6) . First of all, we do not see a 

box-shaped curve of 

sharp increases 

deposition) follo wed 

bank-derived aragonite. Instead we find 

aragonite (from 15% to 65% within 40 cm of 

by a more gradual decline to 15% high-Sr 

aragonite (during 80 

of hig~-Sr aragonite 

em of deposition). 

does not decrease 

Secondly, t~e quantity 

to zero, but uaual1y 

rea ches a low value o f about 15% high-Sr aragonit~ . 

A 

aragonite 

reasonable 

is t~at 

explanation for this signal of bank-derived 

when sea level first floods the bank tops, 

lagoon production begins 

off the banktop wit~out 

and any overproduction is transported 

~inderance (Fig. 7a). After a few 

thousand yea r s, reefs, sand s~oals and islands develop on the 

,"argins (e.g. Joulter's Cay north of Andros Island; HarriS, 1979) 

>4" 
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and should obst~uct the offbank transport of lagoon a l sediment 

(Fig . 7b). Several other processes ~sy sct to limit the 

production of carbonate sediment. Rest ~ icted Circulation 

resulting from the 

lagoon infUling may 

less hospitable to 

growth of barriers at the margins and/or 

cause the lagoonal envi~onment to become 

carbonate production. Also tidal flats may 

g~ow laterally and diminish the srea for benthiC production of 

carbonate . These processes on the bank tops ma1 act to ~educe 

the production and off-bank transport of sediment to the 

perlplatform environment and CauSe the gradus1 decline in the 

accumulation of bsnk-de~ived aragonite seen in the core (Fig . 

7c). It is also possib le that rapid fluctuations of sea l eve l 

exposed and flooded the bank tops causing a reduction in the 

production .. d off - bank trsnsport of sediment (Fig . 7 d) • 

Biotu~bation of the uppe~ 5-10 cm of se d iment would obscure 

high-frequency changes in sediment geoche~istry . 

The presence of SOme high-Sr aragonite du~ing the times 

when the banktops were subaerially exposed is not une xp ected 

because benthiC production of high-Sr aragonite should contin ue 

along the steep margins of the plstfo~mll (e.g. Moore , et aI., 

1976). 

Rebuttal Dissolution Cycles: Disllolution cycles 

(Droxler, e t al • , 1983) cannot be of major importance to these 

fluct uations . 

water depth 

This core is recovered froll a relatively shallo w 

(675 meters), and during times of lowe re d sea leve l, 

",hen Droxler, et aI. , (1983) propose selective dissolu tion of 

aragon i te occurs, thts core would have been located in water 

«, 



depths around 550 ~eters. unlikely that the depth of 

under saturation with reapect to aragonite in the Atlantic Ocean 

has been t ha t ahallow. The depth of saturation in the western 

North Atlantic is preaently 

aragonite lyaocline pccura 

(Hilli~an. 1977) . 

Additional eVidence 

1000 ~etera (Berner, 

bet"een 3000 and 

1977) and the 

3500 ~eters 

that aelective dissolution of 

aragonite is not a major factor in these cycles is that the minor 

f l uctuationa in the vertical distribution of low-Sr aragonite are 

not synchronous .... ith the fluctuations of high-Sr aragonite (Fig. 

5). It is unlikely that the solubility of high-Sr aragonite (1.0 

mole % Sre03) is s ignificsntly higher t han the solubility of 

10 .... -Sr aragonite And besides, where could 

the high-Sr arogonite originate .... hich .... ould then be selectively 

dissolved1 We see little support for the process of selec t ive 

dissolution in this core. 

The aignal of high-Sr aragonite (Fig. 6) is a record of 

highstsnda 

of lagoonal 

sediment in 

of '" level. This record results from the addition 

sediment to the continuous deposition of planktonic 

the periplatfor~ environment. It is a primary 

depositional signal and is not a result of dissolution cycles nOr 

of turbidity current emplacement. 

Chronology of Highstands of Sea Level 

To determine the chronology of highstands of sea level in 

this core, .... e have used C-14 ages from the upper portion of the 

core to compute sedimentstion rates .... hich are then applied to the 

entire core to assign sges to each highstand of ses level. This 

, .. 



e~trapolation requirea that processes .,. 
predicteble snd understood. 

0" of late Plei,toceoe deposition in the 

periplatfor. en.iron_ent de_ands that depoaition rates be hisher 

durins periods of hishatsnds of aea level yhen the banktopa are 

additional aourcea of sedisent and ahould decrease as the aaount 

of bank-derived eediaent transported to the peri plat fora aite 

decreasea. Thua, tha deposition rate should vary betyeen a loy 

value durins loystanda and a hiSh value during the initial 

flooding of the banktopa and should be a direct reflection of the 

asount of hilh-Sr aralonite in the perlplatfore aedi.ent. 

Thia reasoninl yas checked by cosparinS the quantit, of 

bank-derived sediment (derived froe Bight of Abaco) yhich is 

pr esent I, found in Morthyeat Prowidence Channel (Boardman and 

1984) . for a core in Northyest Providence Channel nesr 

Bight of Abaco , the, dete r eloed (froe C-14 agea) that the rate of 

deposition fo, aediments containing approximately 80' 

bank-derived .a ter ial (i.e . 4 parts bank-darived plus 1 pa r t 

planktonic-derived) ia about 5 tiaes ITeater than the depoaition 

rate of sediment containing ver, little bank-deriwed material. 

The rate of deposition (determined by three C-14 anal,ses 

of bulk saaples) fo r sediaenta doainated by hi8h-Sr aTa80nite in 

the piston Core uaed in the present stud, is 9.4 cs/1000 yaara . 

Th is rate of depoaition is ai.llar to the ratea of deposition 

determined for the aragonite-dominated sedimenta of othe r ereas 

in Horthyeat Providence Channel (Boardsan, 1918; Boardaan and 

Neusann, 1984) and for other arees in the Behaaaa (Dro~ler , 1984, 

, .. 



figure 5Ia) . Additional support for t~i9 a~erage deposition Tate 

Comes 

area. 

from a separate atudy of a box core recovered from a nearby 

In this box core , the rate of deposition of ~ilt-alzed 

material averages 8.9 cm/1000 years and of clay - aized material 1a 

16.2 cm/1000 years. The textures of both the piston core and the 

bo x core are dominat ed by silt-sized matertal . 

The rate of depoaition (based On 2 C-14 analyses) for 

sediments dominated by plan k tonic sources is 0.8 cm/IOOO years . 

This rate ia on the 10" end of range of 16 rates of 

deposition (0 . 7 3 . 2 cm/IOOO years) determined f rom "glaCial" 

sediments (Droxler, 1984, figure 5I a ) . 

yeara 

high-Sr 

during 

Thus the rate of depOSition at this site is 9 . 4 cm/IOOO 

during the 

aragonite 

lo"s tands 

initial stage of a highstand " hen the input of 

is high (69 . 5 pe r cent) and 0 . 8 cm/1000 years 

when the input of high-Sr ar a gonite is low ( ....... 13 

pe r cent) . As the sea floods the banks or as the bank tops attain 

an equilibrium to a stillstand by barrier development and/or 

(FiS' 7) , intermediate inputs of high-Sr lagoon ma tu ration 

aragonite are 

s~ould oCCur. 

expected, 

If this 

and intermediate rates of deposition 

relationship remsins true thoughout the 

core, the quantity of high-Sr aragonite Can be uaed to e stimate 

the rate of depOSition at every point in the core , and t~e time 

and duration of highatanda of sea level can be estimated. 

Chronology .2.!. Highstands : The chronology of high stands 

determined 

remembered 
'" this manner is shown in Figure 6 . It should be 

that the absolute elevation of these high stands is not 

known. .... e only know that each highstand of sea level measured by 
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, peak the amount of high-Sr aragonite vas high enough to 

flood the lagoons. i.e. at least as high 8S 2 o r 3 meters belav 

present sea evel. 

This ch ronology compares veil vith chronologies from 

elevated reef terraces, speleothems and oxygen isotope curves 

from planktonic foraminifera. There are Some differ ences 

ho ... ever . 

Comparison !Q Elevated Reefs: The chronology of elevated 

reef terraces la de t erm ined by isotopic dating of reef material 

which has undergone constant uplift (Hesolells, e t a1., 1969; 

BloOlll, et a1., 1974; Stearns, 1978; Dodge, et a1., 1983) and 

indicates that highscands of sea level occurred around 82,000 

B.P . and 105,000 B.P. and IIere much lo ... er than lIIodern sea level 

(-13 to - 45 meters snd -'S to -43 meters, respectively) . Ttle dstll 

p~esented in ttl is repo~t stlow ttlst ttlese tllgtlstsnds did ~each to 

within 2 or 3 meters of ttle present-day level tn the Bahamas . 

Several researctlers r ecognize ttlree tligtlstands between 

105,000 ,,' \40,000 years B.P. Althougtl ttlere is sOllie 

disagreement as to ttle 

ttle. is ttlought to have 

several lIIetera (Usually 

exact ti .. e of ttlese higtlstands , one of 

been higher than present sea level by 

the highstand at 125 , 000 years B.P . is 

cited); wherells the other two tlighstsnda are tho ught to be lower 

ttlan present aea level. Our data suggests thst all three 

highstands were near to or higher than present sea level. This 

1s in agreelllent with a study of elevated reefs from ttle Bahalllas 

1n .. tlith dates range fro m 100 , 000 to 145,000 yeara B.P. (Neumann 

and Moore, 1975). 

'" 



Compa rison the Record of Oxygen Isotopes: T>, 

chronology of th e deep-sea oxygen isotope cur ve is created by 

interpolation from ", Brunhes-Matuyama magnetic reveraal 

(700 , 000 years B. P.) to the present assuming uniform ratea of 

deposition (Shac k leton and Opdyke, 1973) . The curves of 6180 

generally aho ... three peaka during st a ge 5 (5e, 5c and Sa), the 

oldest of ... hich (5e) i s 128,000 year s B. P . Peaks 5e and Sa are 

not aa high as 5e and suggests t hat theae later hlghatands were 

not as high as present s ea level. Thia lnterpretation is not 

suppo r ted by the pr esent s t udy. In addition, the deep-aea 

isotope record ",ho ... s only one poo rl y developed high sta nd (atage 

3) bet ... een stage 5 and today ... hich occurs at 64, 000 years B.P. 

Ho ... ever, our dats (and data f r om elevat e d reefs) clearly sho ... s a 

high s t and of aea l eve l around 80,000 yes rs B. P. 

Compa r ison ~ Spe leothems : Speleothem data from Bermuda 

(!la r mon , et a 1., 1978) indicates t ha t at least t ... o hlghstands of 

sea level occurred (12S,OOO and 97,000) prlor to the present 

highstand . Da ta f rom a speleothem on San Salvador (Care" and 

Mylroie, 1983) suggests that a highstand of sea level eXiated 

sometime he t .... een 47, 000 and 35,000 years ago . Ou r data providea 

minimal support for a highstand in thia time inte rva l . A mlnor 

peak of high-Sr aragonite (at 60 em in the core) is dated at 

37 , 000 year s 8 . P . 

Conclusions 

Highstands of sea l ev el are recorded in periplatform 
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sedi~ents w~en large quantities of bank-derived sediment (~igh-Sr 

aragon ite) sre swept off t~e banktops and deposited in the 

perl flat form environment. Eac~ ~ig~stand is recorded as a peak 

of ~igh-Sr aragon ite . By applying sedimentation rates determined 

from the top of the core to the entire l ength of t~e core, a 

c~ronology of t~ese high stands ~as been determined and compares 

t~e c~ronology of ~ighstands determined from elevated 

r ee fs . the deep-sea oxygen isotope record snd speleothem data. 
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