Quaternary Glacioeustatic Sea-Level Highstands from the Bahamas: The Karst Signature

ABSTRACT Joan R. Mylroie and John E. Mylroie OBSERVATIONS

The Bahamian Archipelago, because of the young age of its surficial D_epajrtmen_t of Geosglenc_es North and Central Bahamas:
rocks, 100% carbonate geology, and tectonic passivity, has long been Mississippl State University

used as atest of Quaternary glacioeustatic sea-level highstand position : : )
and chronology. With the exception of Mayaguana Island, which displays JemZ@msstate.edu 1. All fossil corals date to MIS 5e (115 124 ka)

slight vertical rotation to the south exposing much older units, fossil :
coral reef U/Th dates from the archipelago all fall within the MIS 5e time 2. Flank margin caves mostly at O to 6 m as|

window, ~120 ka. It has been argued that older corals formed either _ _
below modern sea-level elevation (MIS 7), or have been taken below 3. Caves contain stalagmltes of ages <120 ka

modern elevation by isostatic subsidence of 1to 2 m per 100 ka (MIS 9,

11, etc.). Flank margin cave position, on average at 0 to 6 m elevation, Southern Bahamas and Turks & Caicos:
and a scattering of stalagmite dates less than 120 ka, supports a MIS 5e

origin interpretation for the caves. In contrast, some caves, primarily in - _

S the southern Bahamas, display phreatic dissolution at elevations up to 17 1. All tossil corals date to MIS Se (115 124 ka)

Im above sea level, and a stalagmite from Conch Bar Cave on the Caicos | : :
Platform was recently dated by U/Th to 266 ka. These observations . ‘ 2. Flank margin caves Commonly up to 12 m asl or hlgher

~ |suggest a lack of subsidence, or perhaps mild uplift, in the southern

. |Bahamas. If so, where are the pre-MIS 5e fossil corals and related e R e | 3. Caves contain stalagmites with ages up to 266 ka
‘ {subtidal deposits? An often overlooked aspect is the karst denudation BT s e R
rate. Work on Guam in the western Pacific discovered 5 m of landscape [ ;.
|denudation of a MIS 5e reef, extrapolating that rate of 5 m per 100 ka to A R o e THE QUEST|ON
|the Bahamas (and accounting for climatic differences) suggests that P AT N w B A |
1§ | those older reefs are entirely denuded, and that the remaining sea-level [ & ol IR ] 1 The cave data suggest pre-MIS 5e uplift in the southern Bahamas
|signature is preserved only in remnant flank margin caves, formed within - PR L g

eolian high ground topogaphy, Whlchallowed survival to te present % Where are the pre_MIS 5e fOSSil COI'al and related Iagoon deposits”
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Background Image: Goatarooter Cave,
Cat Island, Bahamas
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o i Figure 3: Slight tilting of Mayaguana Island brought carbonate rocks from Figure 6: Phreatic surfaces above 14 m asl, Indian Cave
- the Pliocene and Miocene above sea level, and left no platform lagoon. ceiling, Middle Caicos.
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Figure 7: Karst denudation on Guam. Above left, high cliffs of Plio-Pleistocene Marianas Limestone rising
above the on-lapping low terrace of MIS 5e Tarague Limestone. Above right, the apparently flat
depositional plain of 120 ka MIS 5e Tarague Limestone.
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Calculated Denudation Rate:
0.05-0.12 mm/yr
-or-

50 - 120 mm/ka Figure 11: Conceptual model of how karst denudation can explain the observed geological features found in

the southern Bahamas.

A — During a sea-level highstand prior to MIS 5e, platform flooding creates subtial facies and produces beach
sand that becomes an eolian calcarenite.

B — If the same highstand continues to a higher elevation, or during a subsequent sea-level highstand,
subtidal facies are deposited at higher elevations, and a fresh-water lens forms within the eolian calcarenite,

and flank margin caves are produced.

C — During glacioeustatic sea-level lowstands (or during highstands that fail to flood the platform), karst
denudation is active. The lagoonal subtidal facies of the previous highstand(s) are removed, and the flank
margin caves are breached and exposed for access.

. _ g . ; oMV AR Platform uplift to bring the flank margin caves to elevations up to 17 m asl occurred after event B. Past
Figure 9: The Guam data, utilizing both karrentisch and . , . . . . . .
b L . glacioeustatic sea-level highstands at elevations of 17 m asl should have left a similar cave elevations across

iCnO da}i;ilegoc;(e:rr:ﬁfiéltliléi% fb :ﬁ:t(;r;gdpz;a?\ﬁr:g?re%l rt]hc;ivseg’d == . o h the entire Bahamas. The restriction of these high-elevation caves to the southern Bahamas implicates uplift.

years.

For the Turks and Caicos, the presence of MIS 5e fossil g B % <G
corals and subtidal deposits below 4 m asl indicates ~ 7 ; CONCL U S I ON S

minimal uplift in the last 120 ka. . . |
Stalagmite U/Th ages older than MIS 5e, and flank Figure 10: Karst denudation indicators Karst Processes, by Creatlng flank margin caves In the

margin caves at up to 17 m asl indicate uplift before MI | from high latitude environments. subsurface, preserve arecord of former sea-level position that

5e, with loss of pre-MIS 5e fossil corals and subtidal - Granite boulder on Cambro-Ordovician References Cited
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