The hydrodynamics of the Tres
Palmas Marine Reserve, Rincon, PR

Miguel Canals Silander, PhD

Fluid Mechanics and Coastal Hydrodynamics
Laboratory, UPRM



Objective

 Understand basic hydrodynamics of TPMR
and surrounding regions. Important for
— Larval connectivity

— Sediment transport and erosion (see next talk by
K. Scott)

— Wave-coral interactions and asexual reproduction
of A. Palmata



RESERVA NIARINA TRES PALNIAS

Designada bajo la Ley 17 - 8 de enero de 2004
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Una reserva marina €5 un arca protegida con recursos excepeionales en la cual no s¢ permite dafio ni
extraccion alguna. Esta reserva maring contiene algunas de las comunidades de coral *Cuerno de Alee”
Tirar Basura Caleccion de Cualquier Tipo mejor conservadas en el Caribe.
LN i A marine reserve is a profected arca with exceptional natural resources that ane protecied and must not be
removed or domaged. This manne reserve contains some of the healthiest Elkhom Coral communities in the
Coribbean
Los corales se dafion al tocarlos, pararse en ellos, removerlos, anclarse y son sefocados por ka basuma y sedimento,
Corals are damaged by touching. standing, anchoring, and can be smothered by trash and sediment
Para Informacidn o para reportar = * ¥ -
;’"""?"dm llegales, por Favor """“'I-‘ "fl' Paor favor, nade hornzontalmente al entrar al arrecife v mantenga una distancia rmzonable entre su cuerpo y
]:L“.I:[.( i el I il los corales, par evitar Wearlos. I
|?E?FE&2-SB2?;N [:'I'E?IIJ"H-S?OB Please swim horizontal to the reel and mainioin o safie distanee to avoid contact with the cormls, 1.
Recoja su basura y mantenga la playa limpia para ayudar a proteger la vida marina. !

Pick up your trash and keep the beach clean to help protect sea hife,
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Figure 1. Overview of Tres Palmas Marine Reserve
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Wave-structure interaction: A.
Palmata

(a) Overturned and (b) fractured Elkhorn coral at Tres Palmas (photos by M. Scharer).

e Structural failure occurs when wave-induced bending moment
> tensile strength

* Fragmentation part of asexual reproduction
e Damage shown above due to March 2008 swell event
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Tidal currents: March-April 2010
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Transport Rose: March-April 2010

Velocity (m/s)
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Velocities as large
as to 2 knots

Data obtained by
CariCOOS personnel
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Low correlation
between current
direction and tidal
phase




Tidal Vortices
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ADCIRC model by J. Gonzalez, CariCOOS




Numerical simulations

Surface Elevation (m)
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Picture by M. Scharer

Marina de Rincon
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Wave-induced T — —
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* Mean wave-induced
currents overlaid on USGS
DOQ imagery of Rincon
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* Note the very strong
alongshore jet and the
recirculation region near the
marina.
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Shear instability of
longshore jet
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Surf-zone turbulence in the A. Palmata zone
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Figure 6. Unsteady vorticity magnitude (colors) and

unsteady current direction (arrows).



Origin of Bajo
Blanco - speculation

e Strong alongshore jet
loses momentum as
It goes into stagnant
region

e Wave-induced
entrained sediment
may settle into Bajo
Blanco
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