MISSOURI STATE UNIVERSITY

g Stratigraphy and Distribution of the Coastal Group, St. Elizabeth

® ®
Mlssourl Ozarks Environmental and Water Resources Institute

State. Parish, Jamaica

KENNING, Brett M.1, EVANS, Kevin Ray!, DOGWILER, Toby J.1, PAVLOWSKY, Robert T.1, and FAULKNER, Douglas J.2, Department of
Geography, Geology, and Planning, Missouri State University!; Department of Geography and Anthropology, University of Wisconsin - Eau Claire?

Abstract
This contribution examines the characteristics and ages of sedimentary units in the Coastal Group located along the southwestern Jamaica coast between Great Pedro Bluff and Fort Charles Bay in southwestern St. Elizabeth Parish. The coastline is characterized by laterally discontinuous low cliff exposures, separated by modern beach deposits and tectonically raised shore platforms composed of the White Limestone Group (mid-Eocene to mid-Miocene) and coral
rudstone to floatstone and calcareous sandstone of the Coastal Group (late Pleistocene). Electron-Spin Resonance spectroscopy conducted on corals collected from a coral rudstone to floatstone facies yielded an estimated age of 120 ka. The coral facies may be assigned to the Falmouth Formation, and it has been confirmed to have been deposited within the MIS 5e (132 ka — 115 ka). However, the other units within the Coastal Group likely are diachronous. Significant
amounts of sand and silt components are present throughout the Coastal Group exposures. These vertical exposures cannot be a standard for determining relative mean sea level (RMSL) as they have been tectonically disturbed and the upper surface of the coral facies may have been eroded below cross-bedded sandstones. Due to the widespread variability of sedimentary units both locally and longshore, assignment of existing stratigraphic nomenclature of the Coastal
Group to these formations is difficult. While these exposures in southwestern Jamaica cannot serve as a proxy for correlation of MIS 5e strata due to tectonism and siliciclastic influxes, they provide an example of the potential for accelerated sea-level rise with current trends in climate changes.
. Location of Field Photographs Location of Stratigraphic Sections S Do e ) Nt S
I ntrOd UCtI on ?’ — - j AR 7 ] 0 East Rio Bueno 140-117 Alpha-copnting Moore and Somayajulu, 1974
Global climate oscillations between warm and cold periods have occurred naturally St T o e v, FcB2 CJNE fji‘;;ﬁlaFg;‘;?;‘e‘;;gﬁls o Also, Moore, 1969 (personay
throughout geologic history due to various factors. However, studies of the - “ - s;-dem?;, cﬁspop?mai Epstein, 1970)
observed warming trend over the past century cannot be explained by natural FCB-1 ?ffssgf’fn?ﬁ-sza e 30
causes alone, indicating the significance of human activities on the climate system. Fort Charles Bay m inland af *5m
Current predictive climate models (e.g. Alexander et al., 2018) suggest that this Falmouth Formation corals - Loweruits Precht, 1993
trend is likely to continue at the current alarming rate or possibly accelerate by the unit, separated byazoncof  Upperumit: pristinc coral
end of this century having continued profound effects on global climate, especially heavy algal encrustation 1281
marine ecosystems and coastal communities. The Marine Isotope Stage (MIS) 5e, a o
period characterized by warmer global mean surface temperatures and rapid, multi- Sty el end oora el
meter sea-level fluctuations, occurred roughly between 132,000 and 115,000 years from olf;f;séz?:lfg between 1972)
ago and provides a reasonable comparison for predictive climate models. This study i Bueno
aims to examine the characteristics and ages of sedimentary units in the Coastal , rE
Group in southwestern St. Elizabeth parish, southwestern Jamaica in an attempt to Legend e e . e @ ofihe A e Cant, 1972
contribute to the comprehensive global framework of data available from the last Photo : ' - lowest terrace, occurring as
; . . graph Location high as 17 m (Horsfield,
interglacial maximum. e Offshore Legend 1975)
©  Onshore Measured Sections BSP-2
Treasure Beach 6m DEM O i BB-7 Port Morant 132-125  ESR dating Mitchell et al., 2000
ort Morant Formation corals echniques
MethOdOI()gy wHigh : 5685 Treasure Beach 6m DEM Bl ?So}ebnfzrmatgoufmtf and e
A collection of 1,837 outcrop photographs between Pedro Bay and Fort Charles - Sl T ali= WU Legend e ey o e
Bay were compiled from two separatfe field excursions using an Olympus TG-4 - Digital Elevation Model Table 1. Published ages of the Falmouth Formation in Jamaica.
GPS camera. On January 9, 2018, aerial drone imagery, collected by Dr. Toby Valee (Modified from Skrivanek et al., 2017)
Dogwiler, was collected covering an area of 3.51 km? using a DJI Phantom 4 UAV Calabash Bay : S
to create ultra-high resolution orthomosaic images and DEMSs. In addition to BB-1 4 i
photograph documentation, eleven vertical sections were measured and described Great Pedro Bay BB-2 o LN o
along a 2.7 km long northwest-southeast-trending transect between Fort Charles 0 0 01 02 0.4 0.6 7 Vaite
Bay and Billy Bay where the Coastal Group is nearly continuously exposed. W — m—CiOmeters e Rkt
Gamma-ray profiles were created for five of the eleven measured sections. Three W — I Billy Bay A tow 0
i illi - i N e Kilometers
fossil coral samples were collected and sent to Wl_lllam_s College for Elect_ron _Spln T 2 I 04 06 o8 BB
Resonance (ESR) spectroscopy and McCaster University for Neutron Activation _— e E— E— \iles R 5 o] 0 01 02 0.4 06 08
Analysis (NAA). The combination of outcrop photographs, drone imagery - - - - O — w— lometers BB-4 e
) . L : A ! Figure 3. Location map of 1,837 photographs taken in the field. Black dots 0 0102 04 06 08 00102 04 06 08
stratigraphic descriptions, and geochronology analysis were utilized to further indicate bhotoaranhs taken from a boat. White dots represent photoaraphs taken
define the regional distribution and sedimentological characteristics of the Coastal ) P ) grap ) ' p P grap : : f the el : hi : h
; : : : while walking along the shoreline. DEM has a resolution of 6 meters from Mona Figure 4. Location map of the eleven stratigraphic sections. DEM has : o : o :
Group in St. Elizabeth parish, southwestern Jamaica. 9 g - . . . Figure 3. Orthomosaic image generated from drone photos. Figure 3. Digital Elevation Model generated from drone
Geoinformatics a resolution of 6 meters from Mona Geoinformatics. : :
: Inset map shows area of data collection. photos. Inset map shows area of data collection. » e
Figure 5. Coral cobble-boulder rudstone unit that was sampled for ESR analysis
| l | |
e 775 7w 775w . ' - ‘ Sample Accumulated dose Internal dose rate External dose rate Age
Generalized Shoreline Profile of Study Area Eolian sand (Holocene) ple ted dose, ! e rate, rnal dose rate, ge
) A T Az (Grays) Dind(t) (mGrays/y) Dev(t) (mGrays/y) f (kyr)
*NOT TO SCALE Cross-bedded sandstone I CD-1 101.0+3.9 511+ 30 0 70.9 = 4.0
GONAVE MICROPLATE (post-MIS5e?) 7L
101.0=3.9 511 =30 150 £ 25 60.5 £3.5
Coral cobble- Cg - 101.0+3.9 511 = 30 300 £ 50 65.3 3.6
70 Uyan TR\ boulder rudstone Fine-grained == REzeee N | s 13357 285 = 17 0 137.9=89
.......................... 3 \ ine- CalC. | o s e - . J. : .
! BR S N e B (A - ? GRS NN DY) (MIS Se*) . ‘--,_'.-' LRSS
X e UL SN AN & 2 sandstone facies [
e D JR ci<River R W VG i AN &% RS Toppled block of coral cobble- e 113.3+5.7 285+ 17 150 + 25 120.1£7.9
AV (1 g 9 5 > boulder rudstone unit ZOSN, 3
e Bes \\g R S e Sty 113.3£5.7 285+ 17 300 £ 50 106.1 7.1
Blossom Bank - ~— :
eat Pedro Bluff SCFZ R\
AT AE Southern Shelf - 5' &Y CD-3 26,2t 1.6 276 £ 17 0 47335
| | Raised shore platforms ’ e _
Y : ok M A A (Ot N2 (Gt 262+ 1.6 276 = 17 150 25 383+2.9
| ' ' | Wave-cut notch (recent) C P "»Q\L ~ Nl AR TN L o
EXPLANATION MAJOR FAULTS AND FAULT ZONES ,gé’ﬁ __-'_."7: ?.’ 263+ 1.6 276 = 17 300 = 50 310404
Alluvium (Quaternary sediments and morass) AV Aeolus Valley PO  Porus ShOf = plathfm (fecent) “"""‘.'/’-q\ e ‘ ' ' . .
BM  Blue Mountain PS  Pondside = . NS gﬁj’{ ) AN == '_.'_-_I__L_T_H»__ ] Table 2. ESR dating results for corals from the Coastal Group, southwestern Jamaica.
Coastal Group (mid-Miocene to Pleistocene) BR  Black River RMCR Rio Minho-Crawle River - S e s = . @ - e \ o - D \ ‘_’-:‘ . 3{' 4 % ,‘\‘_‘I_;-_,-__‘.f;l'f"' ' [ _ ' 1 o .
’ CF  Cavaliers Fault SCFZ South Coast Fault Zone ‘Sea LQ\'Q[ e «. 9 e 3 “ ﬁﬁ' B ‘67 e : . | — : : v: Sample CD-2 SUQgEStS an age COIﬂCIdlng with the MIS 5e
7 White Limestone, shallow/deep water facies (mid-Eocene to mid-Miocene) Duanvale Fault Zone santa Cruz \ /ﬁ ' Y | I | |
W ' P E Eastern Montpellier-New Market Siloah Fault System . - ' | - : : ] ] T Futu e WO rk
il LestoraPalisesns oo planiain Garder e I | | [=: | | Qlkaleial wiscliastone | [ Additional coral samples need to be collected and analyzed in order to confirm the ages of
John Crow Western Montpellier-New Market . . . . . . . : . these unit.
Wagwater and John Crow rift deposits Plantain Garden
This coastline needs to be surveyed in order to account for the rate of regional uplift. By

“#| Cretaceous sedimentary rocks (with granitoids and volcanics) Location of city

combining the calculated uplift rate with sedimentological features and geochronology, the
southwestern coast of Jamaica could potentially be added to the comprehensive global
framework of data available for the MIS 5e

Figure 4. Generalized shoreline profile of the study area in St. Elizabeth parish. Lithology names were placed on the described units
Faults:arrens Indicate relalive mevemant rather than formation names. Typically, vertical exposures consisted of the White Limestone Group and the overlying Coastal Group.

Figure 1. Geologic map of Jamaica. Red box marks the study area location. Inset map is Figure 2B.
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diffraction spectra showed non-carbonate signals, which suggests potential diagenetic alteration of the difficult. While these exposures in southwestern Jamaica cannot serve as a proxy for correlation of MIS 5e W Skrivanek, A., Dutton, A., Stemann, T., Vyverberg, K., and Mitrovica, J.X., 2017, Evidence of

aragonite. Therefore, the resulting ages can only provide a minimum age at best. Ages from ESR analysis strata due to tectonism and siliciclastic influxes, they provide an example of the potential for accelerated tectonism based on differential uplift of the Falmouth Formation of Jamaica: GSA Bulletin, , 14. p,

can be found in Table 2. sea-level rise with current trends in climate changes. doi: 10.1130/B31796.1.
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