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A Multiphase Model for the Formation of Enigmatic Coastal Geomorphic Features of NW Curacao; A Case Study of Bokas from Shete Boka National Park
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North coast, 2) they demonstrate similar morphologies and structural trends, 3) there are Orientation A Fabric’ Tertiary Limestone data for the Islands of Curagao, Aruba , Beliz ey . } s L % .
multiple processes contributing to the development of the coastline, and 4) presently stream = and Bonaire have a mean angle of N 34.84° E. Rayleigh’s Z and Watson’s U?> were = 7 e, Ny | esl >y d . Nt | | Vo Rl v IR Together with sea-level oscillation, tectonic stresses along the Caribbean-South American Plate clearly play a role in the formation
runoff and erosion rates through the arroyos is insufficient to form the bokas by vertical calculated for both datasets. Rayleigh’s Z determines weather or not a set of S o T = | ‘ ” s il & and development of the Bokas of the ABC islands including Curacao. Following the deposition and growth of the limestone terraces
entrenchment in the limestone terraces. Similar features have been described in the angular data is evenly (randomly) distributed or concentrated around a ‘ f,.," S, ‘ - 53 " &t that surround the island, strain fields resulted in the formation of NE-SW oriented joint sets within the limestones. Subsequent to
Mediterranean region as bogaz, grikes, dolines, poljes, or strugas, and in the Caribbean and preferred vector. Watson’s U2 looks to see how related two sets of angular data }"f'f L S’ -_.. ~ the fracture episode(s), relative sea-level drop (through terrace uplift or global sea-level fall) initiated solution expansion along the
North America as zanjones or karst corridors. Such features are attributed to karst are. For our data and Beardsley and Avé Lallemant’s, the calculated Rayleigh’s Z S ) | N | fractured joint sets as groundwater flow resulted in cave development. Once cave systems became too large, cave collapse resulted
phenomena that enlarge fractures by solution processes. The colloquial nomenclature is value allowed us to reject the null hypothesis of the fracture traces being RN | 1 P ? - sosmon s inthe formation of narrow-elongate gorges (aka bokas) that connected inland surface drainage networks with the open sea. With
dependent on size and dimension of the feature. Nevertheless, the formational histories are | uniformly distributed, thus suggesting a trend; in both datasets p<0.001. ~ Nicaragua - " - - [[Curagao " S continued runoff, wave action, and bioerosion along the intertidal-supratidal interface, bokas continue to expand laterally until
likely tied to regional changes in base level and tectonic uplift/subsidence processes. In the Watson’s U%showed the azimuth direction from the two datasets was not Equal Angle Sterionet showing Beardsley and \c - oyt provm - . <S8 ChNN pocket beaches form at the back of the limestone terrace where surface runoff enters the ocean. Pocket beaches thus formed, allow

case of Curagao, the occurrence of numerous bokas in various stages of development allows significantly different, with 0.005>p>0.002, allowing us to correlate our data to Ave Lallemant's Orientation A Fabric planar B - B Yo ¥ S daul - Gl for stronger and more persistent wave erosion that can accentuate the beach morphology. For the final stage, plate tectonic

Tertiary Limestone data for the Islands of ,C sta .. : : o : : . .
for the creation of a model to explain the development of such features. Consequently, the Beardsley and Avé Lallemant’s. In addition to showing a statistical trend which Curaga); G A e e e i m%,faﬂ . activity may have come into play again as tilting Ofth? island to the sout.heast may have resu}tegl in subsidence Othe limestone
b "‘"“/éf terrace as suggested by Schellmann et al. [1994]. Subsidence, coupled with global sea-level rise is thought to have inundated

presence of larger pocket beaches and interior bird-foot bays located within close proximity to | matches their F3 deformation phase; we surmise that the presence of bokas on (red) with our linear data (black). Mean angle 2 Ll e i & Y “ Tya . | . : .
the narrower bokas suggests the possibility that the features might actually be related. This the island of Curacao, and likely those found on Aruba and Bonaire, are the result ~ "oralldata=N31.73% ) B Eiistartis S . S gl g T, R SUFsl N TR Sl several pocket beach - arroyo complexes (0’.‘ the southerp side of Cu.racao) thus flooding these ephemeral drainages with marine
study establishes a new multiphase model to explain the origin of these subaerial features of dextral motion of the Caribbean Plate fracturing the limestone terraces during L S bl B % SO SN SRS R | Waters.hThese tliansgresswel GVEHtS feSU!lteC? In trl;'e form;glon Oftflle li::;fd-IOOt ans tgat made CUhFaCE:IOhSOIfamOUS E(ljS a deep water

- : : : : - . — port. This correlation can also be extended to the neighboring islands of Aruba and Bonaire; where the larger and more prominent
that is based upon structural lineaments, groundwater flow patterns, cave development, the last and most recent deformation phase. Below is a time series model Proposed Multlphased Transitions

sea-level transgression and regression, and subsequent wave widening and collapse. developed to explain how the bokas and related features were formed. NOT TO SCALE saltwater interior island features are found on the same side.
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been moving eastward between - As sea-level falls, the limestone Tube - As the cave grows horizontally ; - Phase 3 repeats indefinitely through - As relative sea level increases

North and South America. terraces are exposed & the groundwate (following bedding), the cave ceiling undercutting of the limestone face and (i.e. tectonic subsidence or global sealevel
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