SUPPORTING INFORMATION

Composite Substrates Reveal Inorganic Material Cues for Coral Larval
Settlement

Mark A. Levenstein,?t* Kristen L. Marhaver,®* Zachary A. Quinlan,* Haley M. Tholen,! Lucas Tichy,®
Joaquin Yus,»? lan Lightcap,® Linda Wegley Kelly,* Gabriel Juarez,* Mark J. A. Vermeij,>” Amy J. Wagoner
Johnson28*

! Department of Mechanical Science and Engineering, University of lllinois at Urbana-Champaign, 1206 W Green
Street, Urbana, IL, 61801, US, Email: ajwj@illinois.edu

2 |nstitute for Genomic Biology, University of lllinois at Urbana-Champaign, 1206 W Gregory Drive, Urbana, IL, 61801,
us

3 CARMABI Foundation, Piscaderabaai z/n, Willemstad, CW, Email: kristen@marhaverlab.com

4 Scripps Institution of Oceanography, University of California, San Diego, 9500 Gilman Drive, La Jolla, CA 92093, US
5 Department of Microbiology, Radboud University, Houtlaan 4, 6525 XZ Nijmegen, NL

6 Center for Sustainable Energy at Notre Dame, University of Notre Dame, Notre Dame, Indiana 46556, US

7 Department of Freshwater and Marine Ecology, Institute for Biodiversity and Ecosystem Dynamics, University of
Amsterdam, Science Park 700, 1098 XH, Amsterdam, NL

8 Carle Illinois College of Medicine, University of Illinois at Urbana-Champaign, Urbana, IL 61801, US

tPresent address: Université Paris-Saclay, CEA, CNRS, NIMBE, 91191, Gif-sur-Yvette, FR, Email:
mark.levenstein@cea.fr

Number of pages: 23
Number of figures: 14

Number of tables: 6

S1



Experimental Methods

Lime Mortar Substrate Preparation: Lime mortar substrates were fabricated from an unaged lime putty
prepared by mixing an aquarium-grade hydrated lime powder (Ca(OH), / Kalkwasser powder, ESV
Aquarium Products) and fresh tap water into a paste by hand (1:1 ratio powder to water by mass). The
mortar was cast into cylindrical disks of nominal 8 mm thickness and 33 mm diameter using flexible
silicone molds. After 18 hours, the substrates were removed from the molds and placed in a sealed 50 L
glove bag (model 108D, Glas-Col) with 200-250 g of dry ice. As the dry ice sublimes, it produces gaseous
CO; that increases the rate of carbonation (i.e., conversion of Ca(OH), to CaCOs), which sets the mortar
more rapidly. Substrates remained in the glove bag for 7 days with daily replacement of dry ice and
removal of condensation to allow the carbonation reaction to continue.

A range of particulate additives were mixed into the base mortar in order to investigate their effect on
larval settlement. The additives were: aragonite sand (#0, Nature’s Ocean), quartz sand (All Purpose
Sand, Quikrete), glass fibers (1/32” milled glass fibers, #38, Fibre Glast), bioactive glass (type 4555, XL
Sci-Tech), dolomite (CaMg(COs),, KAL), and strontianite (SrCOs;, >98%, Sigma-Aldrich). Additive powders
were ground with a mortar and pestle and mixed with the kalkwasser powder before adding water. The
concentration of all additives was fixed at 10 wt% of the dry mixture unless otherwise noted.
Strontianite was included at 8 wt% to match the number of moles of Sr to the number of moles of Mg in
substrates containing 10 wt% dolomite. Additionally, substrates with a combination of dolomite and
strontianite (Dol/Str) were prepared at 5 wt% dolomite and 4 wt% strontianite. The final mass fraction
of the additives in the carbonated substrates was ~26% lower than the mixed concentration, because
CaCOs has a greater molar mass than Ca(OH); and thus the substrates gain weight during carbonation.

Gamete Collection and Larval Care: Broadcast spawning hermaphroditic corals, including those studied
here, typically reproduce in mass spawning events that occur during a small number of nights following
the full moon each month. The timing of spawning (including month, number of nights, and timing relative
to both the full moon and local sunset) is species-dependent.! On each night of spawning, adult coral
colonies of the species studied here (Fig. S1d and Sle) release buoyant bundles of eggs and sperm that
float upward and break apart at the sea surface due to wave action. This allows eggs and sperm from
several hermaphroditic parent colonies to mix and cross-fertilize. The resulting embryos then develop into
motile larvae that navigate ocean currents over days to weeks in search of a suitable settlement site.? For
larval studies and larva-based coral propagation, gametes are usually collected at the time of spawning
and reared into larvae in a controlled environment.

For this study, gamete collection and subsequent larval rearing were based on previously established
methods,>> which are summarized here. In August of 2019, A. palmata gametes were collected during the
spawning event occurring 1 day after the full moon from approximately 10 adult colonies situated
between 2 m and 8 m depth. D. labyrinthiformis gametes were collected 11 days after the full moon from
8 adult colonies situated between 5 m and 12 m depth. D. labyrinthiformis gametes were also collected
10 days after the full moon in May 2019 for preliminary settlement experiments. Within 1 hour of
collection, gametes from all colonies were mixed in 1 L polycarbonate fat separators with filtered seawater
(FSW) and allowed to fertilize. After 1 hour of fertilization, the embryos were rinsed with an excess of FSW
to remove any remaining sperm and aliquoted into several 1 L food-grade polystyrene bins to achieve a
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final density of <2 embryos/mL. The embryos were incubated in the bins overnight to develop into larvae,
after which unfertilized eggs were removed by pipetting or by rinsing the larvae over a 150 um nylon mesh
filter. Larval health and motility were maintained by performing container and water changes every 2 days
until the start of substrate settlement experiments.

Preliminary Experiment and Additional Substrate Preparation: A preliminary experiment with only D.
labyrinthiformis larvae was conducted to select a base material for optimization and additional larval
experiments. The substrates used in the preliminary experiment were purchased and/or prepared as
follows. Calcium phosphate (CaP) substrates were prepared from a biphasic calcium phosphate ink
containing sacrificial poly(methyl methacrylate) (PMMA) beads and 3D printed using a previously
described method.® Substrates were printed as either continuous slabs or as scaffolds with a square
lattice made from cylindrical rods with a nominal diameter of 400 um and 400 um gaps between rods
(Fig. S2a). After printing, CaP substrates were heated to 1300 °C in a furnace for two hours to burn out
organic additives and PMMA beads in the ink, achieving a nominal porosity of 50% with an average pore
diameter of 5 um. Acrylic (PMMA) sheets of 3.175 mm (1/8”) thickness were purchased from ePlastics
(San Diego, CA) and cut into 3 cm x 3 cm squares with a CO; laser cutter (Epilog Mini). After cutting, the
acrylic substrates were soaked in fresh water for at least 48 h to remove degraded products of laser
ablation. Acrylic sheets were purchased in a range of colors that were opaque, transparent, semi-
transparent, or fluorescent. Polydimethylsiloxane (PDMS) substrates were fabricated by mixing a
silicone elastomer base with a curing agent at a 10:1 ratio (Sylgard 184 elastomer kit, Dowsil), vacuum
degassing the mixture until air bubbles were removed, and curing in a polystyrene petri dish on a
hotplate at 60 °C for 4-6 hr. After curing, the PDMS was cut into 3 cm x 3 cm squares with a razor blade
and soaked in isopropanol (>99%) and deionized water, sequentially, for 3 days each to remove
unbound silicone oligomers. PDMS and lime mortar substrates were molded with millimeter-scale
features including a waffle-like ridge pattern, rounded mounds resembling a quilted pattern, and
angular facets (Fig. S2b). The PDMS substrates were also molded against 7000 grit sandpaper, producing
surfaces with mean roughness of 1-2 um. Substrates made from the different materials and textures
were arranged in 4 replicate experimental bins to measure the settlement rates of D. labyrinthiformis
coral larvae. Each bin contained ~800 mL filtered seawater, 200 D. labyrinthiformis larvae (3-4 days old),
and the following substrate numbers/types: 5 or 6 lime mortar, 2 CaP, 1 acrylic, and 4 PDMS (Fig. S2c;
Table S1). The number of larvae settled on the top surface of each substrate was recorded after 2 days
(Fig. S2d).

Larval Settlement Experiments: All substrates were conditioned in raw seawater in a flow-through
aquarium system for 4 days immediately prior to settlement experiments. This short conditioning period
was implemented to de-gas pores and remove any unreacted Ca(OH), from lime mortar substrates. It
was not intended to grow mature, settlement-inducing microbial and algal communities, a process that
takes weeks to months.” After conditioning, the settlement substrates were placed in replicate 1 L
polystyrene bins each containing 800 mL of filtered seawater (FSW) to evaluate specific larval
settlement choices. FSW was prepared using a succession of stacked sediment filters with pore sizes of
50, 20, 5, and 0.5 um, consecutively (H,O Distributors, Marietta, GA). For experiments with the full range
of lime mortar additives, 1 substrate containing each additive or additive combination (7 substrates), a
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plain lime mortar substrate, and an earthenware ceramic reference tile were placed in each bin, for a
total of 9 substrates per bin with 6 replicate bins. For glass fiber experiments, 2 substrates of each of the
3 glass fiber concentrations (5%, 10%, or 20%) were placed in each bin, for a total of 6 substrates per
bin. Multiple substrates were included per bin to keep the number of substrates per mL per added
larvae more consistent with the 9-substrate experiment, while using the same total volume of FSW and
number of larvae. Experimental bins in glass fiber experiments were replicated three times for A.
palmata and four times for D. labyrinthiformis. Settlement experiments were initiated by pipetting 200
larvae (£5%) into each bin. All larvae appeared healthy and were motile. Larval age was between 3-5
days old at the start of experiments. Larval settlement locations on both the top and bottom of each
substrate were recorded after 7 days.

Statistical Analysis: The number of settlers on the top and bottom surfaces of each substrate was
converted into the proportion of the total number of larvae added to each bin (n = 200) and normalized
using an angular transformation (arcsine square root). The significance of settlement preferences was
then assessed with a one-way analysis of variance (ANOVA) and post-hoc Tukey honestly significant
difference (HSD) test in OriginPro and an in-house developed R script (DOI: 10.5281/zenodo.5140311).
The total number of settlers (top + bottom) on each substrate type was used as the fixed variable.
Because average larval settlement was only ~20% in each bin, we assumed that larval settlement on one
substrate did not affect the supply of larvae available to settle on any other substrates. All reported p
values from post-hoc Tukey HSD tests where the number of tests, n, was such that 0.05n > 1, were false
discovery rate (FDR) corrected® with an FDR significance level of o = 0.05. To account for random effects
related to substrate placement in each replicate bin, the location of each substrate was randomly
assigned at the start of each experiment. All experimental bins were kept in a temperature-controlled
laboratory matching the water temperature of the source reefs (27.5 £ 1.0 °C).

Substrate Characterization: Powder X-ray diffraction (PXRD) was conducted using a D8 Advance X-ray
diffractometer (Bruker) equipped with a Cu source, TRIO optics, and a 2D Eiger2 R 500K detector
(Dectris). Carbonated lime mortar substrates were broken and ground into a fine powder with a mortar
and pestle prior to analysis. PXRD data were quantified by Rietveld refinement using the open-source
BGMN graphical user interface Profex.” Raman spectroscopy was performed with a Raman 11
(Nanophoton) in line scan mode using an excitation laser wavelength of 785 nm. The porosity and
specific surface area (SSA, m? g?) of lime mortar substrates were determined from N, gas sorption
measurements conducted at 77 K (ASAP 200, Micrometrics). SSA was calculated using Brunauer—
Emmett-Teller (BET) theory, and pore size distributions were extracted using a non-local density
functional theory (NLDFT) model.

Additives and substrate surfaces were imaged by scanning electron microscopy (SEM, S-4700, Hitachi)
combined with energy-dispersive X-ray spectroscopy (EDX, IXRF Systems). 3D surface maps of substrates
were obtained by laser scanning confocal microscopy (VK-X1000, Keyence) using 20x and 50x objectives
with a maximum z-resolution of ~20 nm. Surface area and quantitative roughness parameters including
arithmetic mean roughness (S.), root mean square roughness (Sy), and max height (S,) were extracted
from the surface maps using Multi-File Analyzer software (Keyence) and averaged over 3 separate
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measurements. The exposed lengths and surface area of glass fibers was obtained by manual
segmentation of the laser micrographs in Imagel.

Surface wettability was determined by measuring the contact angle of air bubbles on substrates
submerged in seawater using a goniometer system (Model 250, Ramé-Hart). Substrates were immersed
face-down in artificial seawater (Instant Ocean Sea Salt) within a transparent quartz cell. Instant Ocean
solutions were prepared in tap water at a concentration of 38 mg mL™ to achieve a nominal seawater
salinity of 35 ppt (1.026 specific gravity) as determined with an optical refractometer (ATC, Agriculture
Solutions; typical composition in Table S5). After substrates were immersed, an inverted syringe with a
180° curved needle was used to deposit air bubbles (2-3 mm diameter) on the lower surface of the
substrate (Fig. S14). For each substrate, measurements were obtained from three replicate air bubbles.
Thirty automated measurements were recorded per bubble by taking the average value of the left and
right contact angles. Differences in surface roughness, surface area, and wettability data were assessed
with one-way ANOVA hypothesis testing as above. Pearson correlation coefficients were calculated in
MATLAB (Mathworks) to investigate possible linear correlations between larval settlement rates and
substrate surface area, mean roughness, or wettability.

Chemical equilibrium modeling of seawater was performed using Visual MINTEQ 3.1 (KTH). The
concentrations of major dissolved inorganic solids were derived from the standard seawater
composition of Millero et al.,*° using additional ion concentrations from Quinby-Hunt and Turehian®!
(Supplementary Table S6). This general model was supplemented with pH, COs*, HCOs’, and pCO,
measurement data from the reef at Piscaderabaai, Curagao, which was the source of FSW used in larval
settlement experiments. lon release from selected substrates was measured by inductively coupled
plasma optical emission spectrometry (ICP-OES, Optima 8300, PerkinElmer) with an uncertainty of <
0.05 ppm for all elements analyzed. Substrates were immersed in 200 mL of artificial seawater in food-
grade polyethylene terephthalate (PETE) plastic containers, and 2 mL water samples were taken at
specified times over 28 days of soaking to monitor release (n = 3 replicates).
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Figure S1: Study site and species. (a) Map of the island of Curagao showing the location of source reefs
where coral gametes were collected for this study: (b) Sea Aquarium and (c) Water Factory. The inset
displays the location of Curacao within the southern Caribbean Sea. Photographs of the early life history
of the hermaphroditic broadcast spawning Caribbean coral species (d) Acropora palmata and (e) Diploria
labyrinthiformis showing a reproductive adult, motile larvae, primary polyp settlers, and older juveniles.
Scale bars were approximated based on field measurements. Photo credits: Sea Aquarium and adult A.
palmata photos, Zach Ransom; A. palmata larva photo, Valérie Chamberland; Adult D. labyrinthiformis
photo, Evan Culbertson; Remaining photos, Marhaver Lab.
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Figure S2: Details from preliminary coral larval settlement experiment used to select a base material for
optimization and additional larval experiments. (a) Examples of substrates made from the four different
base materials used in the preliminary D. labyrinthiformis settlement choice experiment. (b) Photos and
3D surface maps of substrates with “waffle”, “quilted”, and “faceted” surface topographies. (c) Setup of
the preliminary experiment showing the placement of substrates across the four containers. (d) Photo of
a lime mortar substrate after the preliminary settlement experiment showing fluorescent, attached D.
labyrinthiformis larvae, photographed using a blue light and filter system for the visualization of green

fluorescent protein (NightSea).
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Table S1: Distribution and description of test substrates used in the preliminary D. labyrinthiformis
settlement choice experiment. Substrates were available in different quantities, therefore the contents
of the bin were similar, but not exactly replicated, across all four bins. This setup was used to offer
swimming coral larvae a wide diversity of materials/textures/colors, thus allowing a fast, qualitative
assessment of the degree of larval attraction and settlement to different material types.
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Bin1 Bin 2
Base Material Topography Additive/Color Base Material Topography Additive/Color
Lime mortar Waffle Quartz sand Lime mortar Waffle Quartz sand
Lime mortar Faceted Aragonite sand Lime mortar Faceted Aragonite sand
Lime mortar Quilted Glass fibers Lime mortar Quilted Glass fibers
Lime mortar Faceted Glass fibers Lime mortar Faceted Glass fibers
Lime mortar Flat Aragonite sand Lime mortar Flat None
Lime mortar Flat Quartz sand CaP Slab N/A
CaP Slab N/A CaP Scaffold N/A
CaP Scaffold N/A Acrylic Flat Fluorescent Pink
Acrylic Flat Semi-transparent blue PDMS Flat None
PDMS Flat None PDMS Flat Bioactive glass
PDMS Flat Bioactive glass PDMS Faceted None
PDMS Faceted None PDMS Faceted Bioactive glass
PDMS Faceted Bioactive glass
Bin 3 Bin4

Base Material Topography Additive/Color Base Material Topography Additive/Color
Lime mortar Waffle Quartz sand Lime mortar Waffle Quartz sand
Lime mortar Quilted Aragonite sand Lime mortar Quilted Aragonite sand
Lime mortar Quilted Glass fibers Lime mortar Flat Aragonite sand
Lime mortar Faceted Glass fibers Lime mortar Flat Glass fibers
Lime mortar Flat None Lime mortar Flat None
CaP Slab N/A Lime mortar Flat Quartz sand
CaP Scaffold N/A CaP Slab N/A
Acrylic Flat Opaque red CaP Scaffold N/A
PDMS Sandpaper  None Acrylic Flat Opaque orange
PDMS Sandpaper  Bioactive glass PDMS Sandpaper  None
PDMS Quilted None PDMS Sandpaper  Bioactive glass
PDMS Quilted Bioactive glass PDMS Quilted None

PDMS Quilted Bioactive glass
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Figure S3: Powder X-ray diffraction patterns of carbonated lime mortar substrates with the indicated
additives, after being ground into a powder. Diffraction peaks are labelled with the corresponding crystal
phases found in the final substrate: portlandite (P), calcite (C), aragonite (A), quartz (Q), dolomite (D), and
strontianite (S). Phases shown in red are a result of the addition of additives to the mortar.
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Figure S4: Powder X-ray diffraction patterns of raw materials and additives. Peaks are labelled with the
corresponding crystal phases: portlandite (P), belite (B), calcite (C), aragonite (A), high Mg calcite (H),
quartz (Q), dolomite (D), feldspar (F), strontianite (S), ankerite (An), and periclase (E).
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Figure S5: Scanning electron micrographs and energy-dispersive X-ray (EDX) spectra of raw lime mortar
substrate materials and additives: (a) kalkwasser powder, (b) aragonite sand, (c) quartz sand, and (d)
borosilicate glass fibers. Prior to analysis, the powders were deposited on a silicon wafer substrate and
coated with a thin carbon film, which contributed to the C and Si EDX peaks.
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Figure S6: Scanning electron micrographs and energy-dispersive X-ray spectra of raw lime mortar
substrate materials and additives: (a) bioactive glass, (b) dolomite, and (c) strontianite. Prior to analysis,
the powders were deposited on a silicon wafer substrate and coated with a thin carbon film, which
contributed to the C and Si EDX peaks.
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Table S2: Composition of the raw clay used by Boston Aqua Farms to produce their earthenware ceramic
substrates (from manufacturer).

Material Composition (wt%)
Kaolinite 25-65
Quartz 10-25
Calcium Carbonate 5-10
Feldspar <5
Titanium Dioxide <2

Table S3: Elemental composition of selected raw materials obtained from ICP-OES measurements. These
results quantify the amount of key alkaline earth elements, aluminum and/or silicate impurities in the
kalkwasser powder and quartz sand, and the Ti and Fe composition of the clay used in preparation of the
earthenware ceramic for comparison to other naturally sourced clay ceramics.

Elemental Composition (wt%)
Sample - -
Ca Mg Sr Si Al Ti Fe
Kalkwasser Powder - 0.18 0.02 0.21 0.04 — -
Quartz Sand 2.64 0.44 0.01 — 1.09 — —
Earthenware Ceramic 2.88 4.56 0.015 — — 0.46 0.33
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Figure S7: Raman spectra of the top surfaces of carbonated lime mortar substrates containing different
additives. Peaks are labelled with the corresponding phases found on the substrate surfaces: portlandite
(P), calcite (C), aragonite (A), quartz (Q), dolomite (D), and strontianite (S).
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Figure S8: Pore size distributions (PSD) of lime mortar substrates containing the indicated additives. Data
were obtained from non-local density functional theory (NLDFT) modeling of N, gas sorption
measurements with a Micrometrics ASAP 200.

Table S4: The specific surface area and average pore sizes of lime mortar substrates containing different
additives. Data were obtained from Brunauer-Emmett-Teller (BET) analysis of N, gas sorption
measurements with a Micrometrics ASAP 200.

Lime Mortar Additive BET Surface Area (m?g!) BET Desorption Average Pore Diameter (nm)
No additive (Plain) 8.29 0.99
Glass fibers 4.42 0.74
Quartz sand 6.19 0.88
Strontianite 6.91 0.81
Dol/Str 6.77 0.79
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Figure S9: Analysis of the exposed length of glass fibers on the surfaces of carbonated lime mortar
substrates. Three substrates containing 5, 10, and 20 wt% glass fibers were measured by 3D laser scanning
profilometry, and the analysis was performed by manual segmentation of images in Imagel.
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Figure S10: The relationship between microscale substrate topography and coral larval settlement. Plots
and tabular results of correlation tests between larval settlement and either (a) mean roughness or (b)
surface area ratio from experiments with lime mortar substrates containing 5, 10, and 20 wt% glass fibers.
The size of the black A. palmata (APAL) data point for 20 wt% was enlarged to be seen from behind the
D. labyrinthiformis (DLAB) data point. r is the Pearson correlation coefficient and p is the p-value indicating
the significance level of the correlation between the topographical parameter and larval settlement for
each species (p < 0.05 is significant). An rvalue of 1, -1, and O indicates a perfect positive linear correlation,
a perfect negative linear correlation, and zero correlation, respectively. No significant correlations were
found between microscale substrate topography and coral settlement.
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Figure S11: The relationship between the surface area occupied by exposed glass fibers and coral larval
settlement. Plots and tabular results of correlation tests between larval settlement and glass fiber surface
area (SA) from experiments with lime mortar substrates containing 5, 10, and 20 wt% glass fibers. The size
of the black A. palmata (APAL) data point for 20 wt% was enlarged to be seen from behind the D.
labyrinthiformis (DLAB) data point. ris the Pearson correlation coefficient and p is the p-value indicating
the significance level of the correlation between the planar surface area occupied by glass fibers and larval
settlement for each species (p < 0.05 is significant). An r value of 1, -1, and 0 indicates a perfect positive
linear correlation, a perfect negative linear correlation, and zero correlation, respectively. A significant
negative linear correlation was found for A. palmata larvae.
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Figure $12: The relationship between microscale substrate topography and coral larval settlement. Plots
and tabular results of correlation tests between larval settlement and either (a) mean roughness or (b)
surface area ratio from experiments with lime mortar substrates containing the indicated additives and
earthenware (EW) ceramic substrates. The size of the black EW ceramic star for A. palmata (APAL) was
enlarged to be seen from behind the D. labyrinthiformis (DLAB) data point. r is the Pearson correlation
coefficient and p is the p-value indicating the significance level of the correlation between the
topographical parameter and larval settlement for each species (p < 0.05 is significant). An r value of 1, -
1, and 0 indicates a perfect positive linear correlation, a perfect negative linear correlation, and zero
correlation, respectively. No significant correlations were found between microscale substrate

topography and coral settlement.
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Figure S13: The relationship between wettability/hydrophilicity and coral larval settlement. Plots and
tabular results of correlation tests between larval settlement and air contact angle from experiments with
lime mortar substrates containing the indicated additives. r is the Pearson correlation coefficient and p is
the p-value indicating the significance level of the correlation between the air contact angle and larval
settlement for each species (p < 0.05 is significant). An r value of 1, -1, and 0 indicates a perfect positive
linear correlation, a perfect negative linear correlation, and zero correlation, respectively. No significant
correlation was found between contact angle and coral settlement.
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Table S5: Nominal concentration of key components of artificial seawater prepared at 35 ppt salinity with
Instant Ocean Sea Salt (from manufacturer).

lon Concentration (ppm)
Chloride 19,290
Sodium 10,780
Sulfate 2,660
Magnesium 1,320
Potassium 420
Calcium 400
Bromide 56
Strontium 8.8
Boron 5.6
Fluoride 1.0
Lithium 0.3
lodide 0.24
a \ B b
= Light Source &

Substrate

Substrate

Artificial
Seawater

Figure S14: Detail of method used to assess wettability (hydrophobicity) of lime mortar substrates via
contact angle measurement. (a) Inverted experimental setup using a Model 250 contact angle system
(Ramé-Hart). (b) View through the instrument camera showing the contact angle between an air bubble
and a lime mortar substrate.
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Table S6: Input parameters for seawater chemical equilibrium simulations in Visual MINTEQ. Models were
produced for both standard seawater (prepared from Instant Ocean powder) and the local seawater that
was filtered and used for coral settlement experiments from Piscaderabaai, Curagao, in August of 2019.

Piscaderabaai, Curagao, August 2019 Model Conditions
Component Molarity(mM) pH  Temperature (°C) pCO; (pnatm)

Na* 4.800E+02
Mg** 5.406E+01
Ca** 1.052E+01
K* 1.045E+01
Sr* 9.287E-02
Cr 5.588E+02
o)t 2.890E+01
Br 8.619E-01 8.23 27 464
COs* 2.283E+00
B(1) 4.250E-01
F 7.004E-02
Ba* 8.721E-05
Si(OH)4 1.126E-01
NOs" 3.071E-02
PO.* 2.047E-03

Standard Seawater Model Conditions
Component Molarity(mM) pH  Temperature (°C) pCO; (pnatm)

Na* 4.800E+02
Mg** 5.406E+01
Ca® 1.052E+01
K* 1.045E+01
Sr2* 9.287E-02
cr 5.588E+02
SO 2.890E+01
Br 8.619€-01 8.1 27 380
COs? 2.003E+00
B(INN) 4.250E-01
F 7.004E-02
Ba% 8.721E-05
Si(OH)s 1.126E-01
NOs 3.071E-02
PO 2.047E-03
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