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Figure S1. Raman spectra of synthetic (red) and biogenic (blue, H. imperiale/laauense from 447
m) calcite with lattice and internal vibration modes labelled.



20

- -
(o] (o 0]

—_
EEN

Daily Avg Temperature (°C)
= o

(0 ¢]

4

American Mineralogist: May 2023 Online Materials AM-23-58406

T T T T T
|
- n | o
\ . | | | AR
iy ' (\ ‘ [l "I‘,‘ |(‘ N v [\ W\, .
AW ) MUY VY Y Y f (TRITRR M
TIIAY f| ([V] [* \ (| /W, \ 1 [ L/
| ANRILAPVI [ \/ [/ (| N |
\ N | Y\ | o AW | \ N \
A N \ [ "WAA 1] v \( |
I A ) Y/l | | ol [ |
M VYWY W\ U ' A | '
Al | A I~ v | |
LT \ 7l N ' ’
| \[ \, \ /
v ‘ ' L fa |/ !
WY
VT
L | | | | ) | )
' W
I« 1 l‘l A ‘.A
Ny [ N
f ' \ !
|
A MmN W N
/ [\ AW UYA7 A -
| ~ y . ‘,. V V' v b
VALV S AV AANAASNNAN e

1 1 1 |

—220m
—302m

350 m
—400 m
—506 m
——550 m
—600m
—755m
—900 m

Sep 2016 Nov 2016 Jan 2017 Mar 2017 May 2017 Jul 2017 Sep 2017

Figure S2: In situ temperature (24-hour averages) along the seafloor at Kailua-Kona for 12

months (Sep 2016—Aug 2017), color coded by depth in meters. The temperature decrease in June

is thought to be caused by an anticyclonic mesoscale eddy.
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Figure S3: Preliminary sample size analysis of Raman measurements on various octocoral
sample surfaces. A bootstrap simulation was conducted containing 1000 iterations where the

were taken for each iteration. The SD of those 1000 mean values represents the bootstrapped
standard error of the mean. Black vertical lines represent sample sizes of 9 and 15.
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Figure S4: A comparison of temperature and pH data collected from a CTD hydrocast in the
Kealakekua Bay site. Collinearity between the two parameters is apparent and can be a common
phenomenon in oceanographic depth profile data. Temperature and pH had a correlation of R? =

0.95.
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Figure S5: Interpolated color map (24 x 700) of 24-hour averaged change in potential density
Aoy (difference between measured potential density and average potential density for the entire
time-series, kg/m?) observed at different depths.
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Figure S6: Power spectral density (log-transformed) of in situ temperature data collected from
Kailua-Kona for 12 months (Sep 2016 to Aug 2017), color coded by depth in meters. A low pass
moving average filter was used to smooth the data. Hourly, quarter day, half day (M»
semidiurnal), daily, and monthly tidal periods are denoted by the black lines. Tidal fluctuations
in temperature appear to attenuate exponentially with depth.



American Mineralogist: May 2023 Online Materials AM-23-58406

o

12.00

b

©

~ s DevExpl =049 | DevExpl =0.079 | § DevExpl = 0.48
5 + + R2 = 0.40 = . R?=0.0021 + § e R2=0.38
= 99 3 T
5 98 8m ++ + ! 51.4 + +
é o ++ E 11.25 + ' B + ;
96 + = 11.00 é " +
' 5 10 . 5 10 5 10
., DevExpl=094 |Eue DevExpl=0.50 | &, DevExpl = 0.88
§ 4 Re=089 z + R?=0.47 : + R2=0.79
| g 100 # ¢ 0_%11'75 'ig: 16
< ¢ Q 1150 %
§ oo ¢ Yoo ¢ é’ T 14
| = ¢ é 11.25 + § +
9.6 1.2
2 4 6 2 4 6 2 4 6
~ 20
el DevExpl = 0.96 g 105 DevExpl = 0.80 s DevExpl = 0.94
g R2 = 0.94 Z ¢ R2=0.73 = R2=0.92
%98- %‘: 10.0 E 8 +
- Q 2
Z 94- % o5 & 16
9.2+ = o0 2 . .
1 2 3 4 1 2 3 4 1 2 3 4
051 _ o8 ~18
~ DevExpl = 0.88 2 ' DevExpl = 0.53 I3 DevExpl = 0.49
S0 44 R2=085 corel, |, RE=047 L + t R2=0.44
s g z
% 93 \E; . g 16
> 8.,9.2 g
§ o2 2 Tis
= 8 0 £
9.1 = § 14 (]
2 4 6 2 4 6 2 4 6
9.3- & —,’E‘ 18
i ~  DevExpl =0.90 b4 |z } DevExpl = 0.65 s DevExpl = 0.90
£ R*=0.86 s R?=0.59 1. R?=088
e g 96 e
= 91 £ E
< g 4 b2,
£ o0 2o t EE
s § + +¢ g, ¢
8.9- =90 s
25 5.0 75 25 5.0 75 25 5.0 75

Branch Diameter (mm)

Branch Diameter (mm)

" Branch Diameter (mm)

Figure S7. Mean intra-sample octocoral Mg content, vi FWHM, and residual vi FWHM with
respect to octocoral branch diameter for five specific samples (each with N = 100) (a) P. cf.

secundum from 273 m; (b) C. tortuosum from 280 m; (¢) H. imperiale/laauense from 444 m; (d)
H. imperiale/laauense from 472 m; (e) Acanella spp. from 823 m. A general additive model was




American Mineralogist: May 2023 Online Materials AM-23-58406

used for the trendlines where error bars are +1 SD, shaded regions are the 95% CI, and DevExpl
represents the deviance explained by the model.

15.01

12.51

10.01

P. cf. secundum 221m

P. cf. secundum 238m (fast axis)

P. cf. secundum 238m (slow axis)
H. imperiale/laauense 417m (M3)
H. imperiale/laauense 560m
H.
H.

by

7.51

Mean MgCO ; (mol%) [LA-ICPMS]

imperiale/laauense 574m
imperiale/laauense 582m

[ R

LA-ICPMS Mg = (0.7932 x v; FWHM Mg) — 1.7472
R?=0.78

5.0

12 14 16 18 20
Mean MgCO 3 (mol%) [ vy FWHM]
Figure S8: Relationship between Mg content based on vi FWHM (Perrin et al. 2016) and Mg
measured using LA-ICPMS (N = 90). The 1:1 line is shown in black. All error bars represent +1
SD with the shaded regions representing the 95% CI. This figure is similar to Figure 3 in the
main text which compares vi Raman shift Mg to LA-ICPMS Mg instead of vi FWHM Mg.
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Figure S9: a.) Mean vi FWHM compared to mean vi FWHM contributed by Mg content, b.)
mean vi FWHM compared to mean residual vi FWHM, and ¢.) mean Mg content (from vi Raman
shift) compared to mean residual vi FWHM for the octocorals samples used during the
comparison between LA-ICPMS and Raman vi Mg measurements (N = 90). Error bars are +1

SD while shaded regions are the 95% CI.
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Table S1: Linear regression data for vi FWHM in all species with respect to each environmental
variable measured. The F-statistic (F) assesses the model’s ability to fit the data in comparison to
a model without independent variables (where higher values signify a better fit). P-values for
statistically significant (P < 0.05) models are bolded. No models shown for C. fortuosum due to
small sample size (N = 2).

Species Environmental Fitted Coefficients R R? F P-value N
Variable

All Temperature 0.0852x + 8.7000 0.9294 0.8639 164.99 9.15e-13 28

All Salinity 0.7260x — 15.4464 0.3362 0.1130 3.31 0.080 28

All pH 1.5040x — 1.9593 0.9420 0.8873 204.75 7.73e-14 28

All TA -0.0052x +21.3623 -0.4704 0.2213 7.39 0.012 28

All CO* 0.0074x + 8.8407 0.9616 0.9247 319.08 4.05e-16 28

All Qcal 0.3132x + 8.8793 0.9612 0.9238 315.32 4.68e-16 28

All Potential Density -0.5109x +23.0111 -0.9166 0.8402 136.71 7.44e-12 28

Keratoisididae Temperature 0.0561x + 8.9976 0.6064 0.3677 1.74 0.28 5

Keratoisididae Salinity -0.3255x +20.544 -0.2869 0.0823 0.27 0.64 5

Keratoisididae pH 1.6252x —2.7762 0.5713 0.3264 1.45 0.31 5

Keratoisididae TA -0.0019x + 13.768 -0.5556 0.3087 1.34 0.33 5

Keratoisididae CO* 0.0065x + 8.959 0.5401 0.2918 1.24 0.35 5

Keratoisididae Qcal 0.2769x + 8.9949 0.5800 0.3364 1.52 0.31 5

Keratoisididae Potential Density -0.2807x + 16.932 -0.5551 0.3082 1.34 0.33 5

H. imperiale/laauense Temperature 0.0931x + 8.597 0.8137 0.6621 29.39 7.08e-5 17

H. imperiale/laauense Salinity -0.1219x + 13.461 -0.0985 0.0097 0.15 0.71 17

H. imperiale/laauense pH 0.7564x — 1.1379 0.7405 0.5483 18.21 0.00068 17

H. imperiale/laauense TA -0.0051x + 20.902 -0.8623 0.7436 43.50 8.51e-6 17

H. imperiale/laauense COs™ 0.0076x + 8.8167 0.8423 0.7094 36.62 2.22e-5 17

H. imperiale/laauense Qcal 0.3337x + 8.8333 0.8412 0.7076 36.30 2.32e-5 17

H. imperiale/laauense Potential Density -0.4942x +22.513 -0.7275 0.5292 16.86 0.00093 17

P. cf. secundum Temperature 0.0708x + 8.8961 0.9969 0.9938 319.40 0.0031 4

P. cf. secundum Salinity 0.7668x — 16.469 0.9694 0.9397 31.15 0.031 4

P. cf. secundum pH 2.6887x — 11.296 0.9928 0.9857 137.90 0.0071 4

P. cf. secundum TA 0.0269x — 51.456 0.9647 0.9307 26.88 0.035 4

P. cf. secundum CO* 0.0101x + 8.4541 0.9682 0.9373 29.92 0.032 4

P. cf. secundum Qcal 0.4123x + 8.5454 0.9680 0.9370 29.77 0.032 4

P. cf. secundum Potential Density -0.5055x +22.879 -0.9982 0.9963 539.40 0.0018 4

Coralliidae Temperature 0.0930x + 8.6089 0.9685 0.9379 317.36 3.74¢-14 23

Coralliidae Salinity 1.0612x —26.9080 0.4465 0.1994 5.23 0.033 23

Coralliidae pH 1.5823x —2.5728 0.9731 0.9470 375.13 7.12¢-15 23

Coralliidae TA -0.0108x + 34.1903 -0.6016 0.3619 11.91 0.0024 23

Coralliidae CO* 0.0076x + 8.8106 0.9851 0.9705 691.05 2.20e-16 23

Coralliidae Qcal 0.3237x + 8.8459 0.9852 0.9706 694.26 2.20e-16 23

Coralliidae Potential Density -0.5769x + 24.7354 -0.9691 0.9392 324.52 3.00e-14 23

10
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Table S2: Linear regression data for Mg content (from vi Raman shift) in all species with respect
to each environmental variable measured. The F-statistic (F) assesses the model’s ability to fit
the data in comparison to a model without independent variables (where higher values signify a
better fit). P-values for statistically significant (P < 0.05) models are bolded. No models shown
for C. tortuosum due to small sample size (N = 2).

Species Environmental Fitted R R? F P-value N
Variable Coefficients

All Temperature 0.2362x + 8.0599 0.8348 0.6969 59.78 3.33e-8 28

All Salinity 1.1153x —28.1403 0.1674 0.0280 0.75 0.39 28

All pH 4.3643x —22.9658 0.8861 0.7851 94.99 3.61e-10 28

All TA -0.0179x +51.1258 -0.5245 0.2751 9.87 0.0042 28

All CO* 0.0214x + 8.3835 0.8990 0.8082 109.56 8.12¢-11 28

All Qcal 0.9009x + 8.4991 0.8961 0.8030 105.99 1.15e-10 28

All Potential Density -1.4333x +48.1829 -0.8336 0.6949 59.21 3.64e-8 28

Keratoisididae Temperature 0.1326x + 8.8438 0.4394 0.1931 0.72 0.46 5

Keratoisididae Salinity -0.0919x + 12.889 -0.0249 0.0006 0.0019 0.97 5

Keratoisididae pH 4.9526x —27.295 0.5345 0.2857 1.20 0.35 5

Keratoisididae TA -0.0038x + 18.432 -0.3377 0.1140 0.39 0.58 5

Keratoisididae CO* 0.02425x + 8.1815 0.6186 0.3826 1.86 0.27 5

Keratoisididae Qcal 0.9321x + 8.4541 0.5993 0.3591 1.68 0.29 5

Keratoisididae Potential Density -0.5714x +25.117 -0.3469 0.1203 0.41 0.57 5

H. imperiale/laauense Temperature 0.4436x + 6.445 0.6946 0.4825 13.99 0.0020 17

H. imperiale/laauense Salinity -1.1963x + 50.688 -0.1732 0.02999 0.46 0.51 17

H. imperiale/laauense pH 5.8124x — 33.844 0.6777 0.4593 12.74 0.0028 17

H. imperiale/laauense TA -0.02282x + 62.047 -0.6959 0.4843 14.09 0.0019 17

H. imperiale/laauense COs™ 0.0387x +7.3198 0.7734 0.5982 22.33 0.00027 17

H. imperiale/laauense Qcal 1.7146x + 7.399 0.7745 0.5999 22.49 0.00026 17

H. imperiale/laauense  Potential Density -2.5278x +77.385 -0.6668 0.4446 12.01 0.0035 17

P. cf. secundum Temperature 0.0942x + 9.9246 0.8301 0.6891 4.43 0.17 4

P. cf. secundum Salinity 1.1277x - 27.518 0.8925 0.7966 7.83 0.11 4

P. cf. secundum pH 3.1828x — 13.831 0.7358 0.5414 2.36 0.26 4

P. cf. secundum TA 0.0391x — 77.849 0.8777 0.7695 6.68 0.12 4

P. cf. secundum COs* 0.01475x +9.1412 0.8882 0.7890 7.48 0.11 4

P. cf. secundum Qcal 0.6040x +9.2755 0.8878 0.7882 7.44 0.11 4

P. cf. secundum Potential Density -0.6529x + 28.022 -0.8071 0.6514 3.74 0.19 4

Coralliidae Temperature 0.2471x + 7.9441 0.8514 0.7249 55.34 2.59¢-7 23

Coralliidae Salinity 1.8217x — 52.2496 0.2536 0.0643 1.44 0.24 23

Coralliidae pH 4.4168x —23.3794 0.8987 0.8077 88.19 5.75e-9 23

Coralliidae TA -0.0377x + 96.4620 -0.6940 0.4817 19.51 2.39¢-4 23

Coralliidae CO* 0.0213x + 8.3983 0.9086 0.8256 99.41 2.04e-9 23

Coralliidae Qcal 0.8998x + 8.5015 0.9060 0.8208 96.18 2.72¢-9 23

Coralliidae Potential Density -1.5513x + 51.2822 -0.8622 0.7434 60.83 1.23e-7 23

11



American Mineralogist: May 2023 Online Materials AM-23-58406

Table S3: Linear regression data for residual vi FWHM in all species with respect to each
environmental variable measured. The F-statistic (F) assesses the model’s ability to fit the data in

comparison to a model without independent variables (where higher values signify a better fit).
P-values for statistically significant (P < 0.05) models are bolded. No models shown for C.
tortuosum due to small sample size (N = 2).

Species Environmental Fitted R R? F P-value N
Variable Coefficients

All Temperature 0.0034x + 1.4529 0.0782 0.0061 0.016 0.69 28

All Salinity 0.3489x — 10.4728 0.3388 0.1148 3.37 0.078 28

All pH -0.0089x + 1.5495 -0.0117 0.0001 0.0036 0.95 28

All TA 0.0011x - 0.9377 0.2000 0.0400 1.08 0.31 28

All CO* -4.5794¢-7x + 1.4820 -1.244¢-4 1.5466¢-8 4.02e-7 1.00 28

All Qcal 8.8272e-4x + 1.4805 0.0057 3.2263e-5 8.39¢-4 0.98 28

All Potential Density -0.0142x + 1.8607 -0.0536 0.0029 0.075 0.79 28

Keratoisididae Temperature 0.008294x + 1.4894 0.1011 0.01022 0.031 0.87 5

Keratoisididae Salinity -0.2864x +11.374 -0.2850 0.08123 0.27 0.64 5

Keratoisididae pH -0.157x +2.7192 -0.0623 0.003883 0.012 0.92 5

Keratoisididae TA -0.0005372x + -0.1772 0.03141 0.097 0.78 5

2.7861

Keratoisididae CO* -0.002201x + 1.6865 -0.2065 0.04263 0.13 0.74 5

Keratoisididae Qcal -0.05799x + 1.6251 -0.1371 0.0188 0.057 0.83 5

Keratoisididae Potential Density -0.07360x + 3.5263 -0.1643 0.02713 0.083 0.79 5

H. imperiale/laauense Temperature -0.06367x + 1.9333 -0.4178 0.1746 3.17 0.095 17

H. imperiale/laauense Salinity 0.3129x —9.2508 0.1898 0.03603 0.56 0.47 17

H. imperiale/laauense pH -0.9118x + 8.2972 -0.4455 0.1984 3.71 0.073 17

H. imperiale/laauense TA 0.002997x — 5.4104 0.3830 0.1467 2.58 0.13 17

H. imperiale/laauense COs™ -0.006112x + 1.8425 -0.5118 0.2619 532 0.036 17

H. imperiale/laauense Qcal -0.2717x + 1.8313 -0.5142 0.2644 5.39 0.035 17

H. imperiale/laauense  Potential Density 0.40212x —9.3007 0.4445 0.1975 3.69 0.074 17

P. cf. secundum Temperature 0.03881x + 0.9957 0.8441 0.7125 4.96 0.16 4

P. cf. secundum Salinity 0.3861x - 11.73 0.7540 0.5685 2.63 0.25 4

P. cf. secundum pH 1.5968x — 11.042 0.9109 0.8297 9.74 0.089 4

P. cf. secundum TA 0.01369x — 29.649 0.7578 0.5742 2.70 0.24 4

P. cf. secundum CO* 0.005082x + 0.8160 0.7551 0.5702 2.65 0.24 4

P. cf. secundum Qcal 0.2082x + 0.8619 0.7552 0.5703 2.65 0.24 4

P. cf. secundum Potential Density -0.2832x + 8.8181 -0.8640 0.7464 5.89 0.14 4

Coralliidae Temperature 0.007341x + 1.4029 0.1773 0.0314 0.68 0.42 23

Coralliidae Salinity 0.4433x — 13.7154 0.4326 0.1871 4.83 0.039 23

Coralliidae pH 0.0499x + 1.0899 0.0711 0.0051 0.11 0.75 23

Coralliidae TA 0.0024x — 3.9846 0.3073 0.0944 2.19 0.15 23

Coralliidae CO* 0.0003x + 1.4476 0.0754 0.0057 0.12 0.73 23

Coralliidae Qcal 0.0117x + 1.4470 0.0822 0.0068 0.14 0.71 23

Coralliidae Potential Density -0.0389x +2.4993 -0.1515 0.0229 0.49 0.49 23

12
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Table S4: Linear model statistics of the Mg (vi Raman shift) and vi FWHM relationships
obtained from the five octocoral specimens used during the intra-sample variability
measurements. The F-statistic (F) assesses the model’s ability to fit the data in comparison to a
model without independent variables (where higher values signify a better fit). P-values for
statistically significant (P < 0.05) models are bolded. All specimens had N = 100.

Specimen Model Variables Fitted Coefficients R R? F P-value
P. cf. secundum 273 m FWHM vs. Mg 0.3485x +5.0167 0.5378 0.2892 7.33 0.014
FWHM
P. cf. secundum 273 m FWHM vs. 0.6515x — 5.0167 0.7662 0.5871 25.59 8.17e-5
Residual FWHM
P. cf. secundum 273 m Mg vs. Residual -0.0545xx + 1.9651 0.1261 0.0159 0.29 0.60
FWHM
C. tortuosum 280 m FWHM vs. Mg 0.3187x +5.2919 0.8170 0.6675 36.14 1.10e-5
FWHM
C. tortuosum 280 m FWHM vs. 0.6813x — 5.2919 0.9496 0.9018 165.20 1.66e-10
Residual FWHM
C. tortuosum 280 m Mg vs. Residual 0.3602x —2.7067 0.5791 0.3354 9.92 0.0055
FWHM
H. imperiale/laauense 444 FWHM vs. Mg 0.5029x +3.0478 0.8203 0.6729 37.03 9.47e-6
m FWHM
H. imperiale/laauense 444 FWHM vs. 0.4971x —3.0478 0.8171 0.6677 36.17 1.09e-5
m Residual FWHM
H. imperiale/laauense 444 Mg vs. Residual 0.1216x + 0.4521 0.3451 0.1191 243 0.14
m FWHM
H. imperiale/laauense 472 FWHM vs. Mg 0.4448x +3.5648 0.7212 0.5202 19.52 0.00033
m FWHM
H. imperiale/laauense 472 FWHM vs. 0.5552x —3.5648 0.7926 0.6282 30.41 3.09e-5
m Residual FWHM
H. imperiale/laauense 472 Mg vs. Residual 0.0622x + 0.9858 0.1510 0.0228 0.42 0.53
m FWHM
Acanella spp. 823 m FWHM vs. Mg -0.2563x + 10.0231 0.3291 0.1083 2.19 0.16
FWHM
Acanella spp. 823 m FWHM vs. 1.2563x -10.0231 0.8630 0.7448 52.24 9.70e-7
Residual FWHM
Acanella spp. 823 m Mg vs. Residual -0.5134x + 6.1823 0.7603 0.5780 24.65 0.0001
FWHM
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Table S5: Linear model statistics of the Mg (from vi Raman shift) and vi FWHM relationships
obtained from the octocorals samples used during the comparison between LA-ICPMS and
Raman vi Mg measurements. The F-statistic (F) assesses the model’s ability to fit the data in
comparison to a model without independent variables (where higher values signify a better fit).
P-values for statistically significant (P < 0.05) models are bolded.

Specimen Model Variables Fitted Coefficients R R? F P-value N
P. cf. secundum 221 m FWHM vs. Mg 0.6457x + 1.9757 0.6560  0.4303 6.04 0.039 10
FWHM
P. cf. secundum 221 m FWHM vs. 0.3544x - 1.9770 0.4308  0.1856 1.82 0.21 10
Residual FWHM
P. cf. secundum 221 m Mg vs. Residual -0.3330x +4.4880  0.3985  0.1588 1.51 0.25 10
FWHM
P. cf. secundum 238 m FWHM vs. Mg 0.9422x — 0.8843 09184  0.8434 64.65 3.57e-6 14
(fast axis) FWHM
P. cf. secundum 238 m FWHM vs. 0.0574x +0.8878 0.1400  0.0196 0.24 0.63 14
(fast axis) Residual FWHM
P. cf. secundum 238 m Mg vs. Residual -0.1053x +2.3768  0.2632  0.0693 0.89 0.36 14
(fast axis) FWHM
P. cf. secundum 238 m FWHM vs. Mg 1.1172x — 2.6233 0.8728  0.7617 76.72 6.12¢-9 26
(slow axis) FWHM
P. cf. secundum 238 m FWHM vs. -0.1173x +2.6248  0.1844 0.034 0.85 0.37 26
(slow axis) Residual FWHM
P. cf. secundum 238 m Mg vs. Residual -0.3180x +4.1835  0.6410  0.4109 16.74 0.0004 26
(slow axis) FWHM
H. imperiale/laauense FWHM vs. Mg 0.4756x +3.3721 0.5542 0.3071 3.55 0.096 10
417 m (M3) FWHM
H. imperiale/laauense FWHM vs. 0.5130x — 3.2649 0.5816 0.3383 4.089 0.078 10
417 m (M3) Residual FWHM
H. imperiale/laauense Mg vs. Residual -0.3646x + 4.4492 0.3548 0.1259 1.15 0.31 10
417 m (M3) FWHM
H. imperiale/laauense FWHM vs. Mg -1.2001x + 18.7908  0.7099 0.5040 5.08 0.074 7
560 m FWHM
H. imperiale/laauense FWHM vs. 2.2009x —18.7982  0.8797  0.7738 17.10 0.0090 7
560 m Residual FWHM
H. imperiale/laauense Mg vs. Residual -1.4201x + 12.4135  0.9595  0.9206 57.95 0.0006 7
560 m FWHM
H. imperiale/laauense FWHM vs. Mg -0.3694x + 11.1474  0.3321 0.1103 1.12 0.32 10
574 m FWHM
H. imperiale/laauense FWHM vs. 1.3691x — 11.1441 0.7937 0.6300 15.33 0.0035 10
574 m Residual FWHM
H. imperiale/laauense Mg vs. Residual -1.2985x - 11.5331  0.8374  0.7012 21.12 0.0013 10
574 m FWHM
H. imperiale/laauense FWHM vs. Mg 0.8690x — 0.4077 0.8826 0.7789 35.22 0.0001 12
582 m FWHM
H. imperiale/laauense FWHM vs. 0.1310x + 0.4076 0.2724  0.0742 0.80 0.39 12
582 m Residual FWHM
H. imperiale/laauense Mg vs. Residual -0.1036x +2.4030 0.2121 0.0450 0.47 0.51 12
582 m FWHM
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Table S6: Mg-temperature relationships from this study and other relevant octocoral or
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inorganic calcite studies. Numbers in the parentheses represent the 95% CI.

Study Taxon Fitted Model Temp. Range N
Mg/Ca (mmol/mol) = AXT(°C) + B (°O)
This Study Coralliidae & 2.94(£0.75) x T(°C) + 87.02(+6.74) 5-16.4 28
Keratoisididae
This Study Coralliidae 3.08(£0.82) x T(°C) + 85.58(+7.66) 6-16.4 23
This Study Keratoisididae 1.64(£3.84) X T(°C) + 96.87(+26.38) 5-8.4 5
Weinbauer et al. 2000 Coralliidae (C. 5.03(+£1.14) X T(°C) + 39.0(£+16.8) 13-16 3
rubrum)
Chave 1954 Coralliidae 3.08(£0.56) x T(°C) + 70.9(+7.32) 0-19.5 17
Weinbauer et al. 2000 (Corallium spp.)
Yoshimura et al. 2011
Thresher et al. 2016
Chaabane et al. 2019 Coralliidae (C. 2.89(£0.59) x T(°C) + 73.98(£9.09) 13.8-16.8 12
rubrum)
Yoshimura et al. 2011 Coralliidae 3.71(£0.23) X T(°C) + 66.89(£3.21) 2.5-19.5 24
Vielzeuf et al. 2013 (Corallium spp.)
Chaabane et al. 2019
Thresher et al. 2016 Isididae* 2.93(£0.25) x T(°C) + 72.1(+2.46) -1.9-26.8 73
Mucci 1987 Inorganic Mg- 3.16(£0.28) x T(°C) + 42(£0.92) 5-40 3
calcite

Note: Compiled Mg-temperature data was generated by Thresher et al. (2016) and Chaabane et
al. (2019), respectively. *Samples from Thresher et al. (2016) now consist of various octocoral

families including both Isididae and Keratoisididae, according to Heestand Saucier et al. (2021).
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