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[bookmark: _Toc54969973][bookmark: _Toc129787426][bookmark: _GoBack]Appendix A. Species selection and occurrence data
A list of CWCs particularly vulnerable to human activities and with the characteristics of foundation species (sensu Crotty et al., 2019) in the Azores was defined considering three ecological traits: relative abundance, structural complexity and vulnerability to bottom longline and handline fishing, the main benthic extractive activities in the region. Traits were scored qualitatively after an expert-driven process, and refer only to the morphology that colonies form in the Azores. Underwater videos and collected specimens informed the expert driven classification of CWC with respect to the three ecological traits. The general criteria adopted to classify CWC are reported in Table A.1. 
Only species scoring high in at least one of the selected traits were considered for the modelling exercise (Table A.2) with the final list including: Acanthogorgia spp., Callogorgia verticillata, Coralliidae spp., Dentomuricea aff. meteor, Desmophyllum pertusum, Errina dabneyi, Leiopathes cf. expansa, Madrepora oculata, Narella bellissima, Narella versluysi, Paracalyptrophora josephinae, Paragorgia johnsoni, Solenosmilia variabilis and Viminella flagellum. From the initial pool of species considered, Candidella imbricata, c.f. Eguchipsammia spp. and Leptosammia spp. were excluded because of insufficient presence points. Presence records were aggregated at higher taxonomic levels when species identifications were uncertain. This was the case for the genus Acanthogorgia (mostly A. armata and A. hirsuta in the region; Braga-Henriques et al., 2013) and the family Corallidae (Pleurocorallium johnsoni, Hemicorallium niobe and Hemicorallium tricolor; Sampaio et al., 2019). Presence records were obtained from both video surveys (see Table 1) and bycatch collection programs (Figures A.1 and A.2).
[bookmark: _Toc54969974][bookmark: _Toc129787427]Table A.1 – Qualitative criteria adopted to define the relative abundance, structural complexity and vulnerability of CWCs in the Azores.
	Trait
	Low
	Medium
	High

	Relative abundance
	When present, the species is generally not the most abundant (e.g., Madrepora oculata)
	When present, the species is known to occasionally be the most abundant of the coral assemblage (e.g., Dentomuricea aff. meteor)
	When present, the species tends to be the most abundant of the coral assemblage (e.g., Viminella flagellum)

	Relative structural complexity
	Whip corals (e.g., Narella versluysi)
	Branched colonies of medium size (e.g., Narella bellissima)
	Branched colonies of large size (e.g., Paragorgia johnsoni)

	Relative vulnerability
	Colonies persist and dominate coral assemblages in heavily fished areas and do not show serious damages owed to longlines (e.g., Viminella flagellum)
	Not applicable
	Branched colonies with rigid supporting axes (e.g. Corallidae); extensive damages to colonies from longlines (e.g., Paracalyptrophora josephinae); very vulnerable life histories (e.g., Leiopathes cf. expansa)


[bookmark: _Toc129787428]Table A.2 – Cold-water coral taxa selected for the habitat suitability modelling exercise. Their relative abundance, structural complexity (i.e. 3D-structure) and vulnerability were assessed and classified in 3 categories through an expert-driven process. Those results were used to select the taxa that show characteristics of foundation species and hence included in the modelling exercise.
	Group
	Taxon
	Relative Abundance
	Relative structural complexity
	Relative Vulnerability

	Antipatharia
	Leiopathes cf. expansa
	Medium
	High
	High

	Calcaxonia
	Callogorgia verticillata
	Medium
	High
	High

	Calcaxonia
	Narella bellissima
	High
	Medium
	Low

	Calcaxonia
	Narella versluysi
	High
	Low
	Low

	Calcaxonia
	Paracalyptrophora josephinae
	Medium
	High
	High

	Calcaxonia
	Viminella flagellum
	High
	Low
	Low

	Holaxonia
	Acanthogorgia spp.1
	High
	Medium
	Low

	Holaxonia
	Dentomuricea aff. meteor
	Medium
	High
	High

	Scleractinia
	Desmophyllum pertusum2
	Low
	Medium
	High

	Scleractinia
	Madrepora oculata
	Low
	Medium
	High

	Scleractinia
	Solenosmilia variabilis
	Low
	Medium
	High

	Scleraxonia
	Coralliidae spp.3
	Medium
	Medium
	High

	Scleraxonia
	Paragorgia johnsoni
	Medium
	Large
	High

	Stylasteridae
	Errina dabneyi
	Medium
	Medium
	High



1 in this work, it includes the species A. armata and A. hirsuta;
2 previously known as Lophelia pertusa, it results from the recent ascription of the genus Lophelia and Demophyllum into the generic name Desmophyllum (see Addamo et al., 2016); 
3 in this work, it includes the species Pleurocorallium johnsoni, Hemicorallium niobe and Hemicorallium tricolor.
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[bookmark: _Toc54969977][bookmark: _Toc129787429]Figure A.1 – Presence records of the selected octocoral (Alcyonacea) taxa. Suborders: (a-e) Calcaxonia; (f-g) Holaxonia; (h-i) Scleraxonia. In parenthesis the number of records used to develop the habitat suitability models.
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[bookmark: _Toc54969978][bookmark: _Toc129787430]Figure A.2 – Presence records of the selected Scleractinia (a-c), Anthoathecata (Stylasteridae) (d) and Antipatharia (e) species. In parenthesis the of number records used to develop the habitat suitability models.


[bookmark: _Toc129787431]Appendix B. Predictor layers

[bookmark: _Toc129787432]Table B.1 – Environmental layers considered in this study. The layers selected to develop habitat suitability models are highlighted in bold. Values of mean and standard deviation (SD) only consider areas shallower than 2000 m. (‡) Depth-derived layers computed in ArcGIS using the Benthic Terrain Modeller toolbox (Walbridge et al., 2018). (†) Seafloor conditions derived from the VIKING20 oceanographic model computed as the mean of monthly values for the period 1989-2009 (Böning et al., 2016). All layers from Amorim et al. (2017), Böning et al. (2016) and Wei et al. (2020) refer to seafloor conditions only. BPI: bathymetric position index; POC: particulate organic carbon.  
	
Available predictors
	Original resolution
	Mean and SD
	Units
	Source

	Depth
	115 m
	1507 ± 415
	m
	EMODnet, 2018

	BPI_5km (5 km radius)‡
	115 m
	29.6 ± 107.5
	-
	Derived from depth

	BPI_20km (20 km radius) ‡
	115 m
	158.4 ± 316.3
	-
	Derived from depth

	Slope‡
	115 m
	6.19 ± 4.97
	°
	Derived from depth

	Ruggedness (5km radius)‡
	115 m
	0.0016 ± 0.0025
	-
	Derived from depth

	Eastness‡
	115 m
	0.004 ± 0.553
	-
	Derived from depth

	Northness‡
	115 m
	-0.017 ± 0.556
	-
	Derived from depth

	Temperature† 
	0.05°
	5.63 ± 2.56
	°C
	Böning et al., 2016

	Salinity† 
	0.05°
	35.20 ± 0.27
	PSU
	Böning et al., 2016

	Current speed† 
	0.05°
	0.010 ± 0.008
	m s-1
	Böning et al., 2016

	Aragonite
	1°
	1.34 ± 0.27
	Ω
	Wei et al., 2020

	Calcite
	1°
	2.07 ± 0.43
	Ω
	Wei et al., 2020

	Nitrate
	1°
	17.74 ± 1.90
	µmol/l
	Amorim et al., 2017

	Phosphate
	1°
	1.14 ± 0.13
	µmol/l
	Amorim et al., 2017

	Silicate
	1°
	12.64 ±1.85
	µmol/l
	Amorim et al., 2017

	Dissolved Oxygen
	1°
	5.58 ± 0.51
	ml/l
	Amorim et al., 2017

	Oxygen Saturation 
	1°
	79.40 ± 4.76
	%
	Amorim et al., 2017

	Oxygen Utilization
	1°
	1.44 ± 0.29
	ml/l
	Amorim et al., 2017

	Seawater chemistry 
	1°
	3.01 ± 1.74
	-
	This study

	POC flux
	9 km
	14.92 ± 1.52
	mg Corg m-2 d-1
	This study





[bookmark: _Toc129787433]Figure B.1 – Principal component analysis (PCA) of aragonite, calcite, nitrate, phosphate and silicate. (a-d) Locally weighted scatterplot smoothing (LOWESS) of the unscaled values of silicate, phosphate, nitrate, calcite and aragonite against the first principal component (PC1 – ‘seawater chemistry’). (e) Depths corresponding to aragonite and calcite undersaturation zones (Ω < 1). Panels (a-d) refer to seafloor locations at depths shallower than 2000 m. In order to show undersaturation zones, panel (e) includes locations below 2000 m depth, which are out of the scope of the present study.
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[bookmark: _Toc54969981][bookmark: _Toc129787434]Figure B.2 – Environmental layers used to develop the habitat suitability models. POC: particulate organic carbon export. Seawater chemistry (unitless) is the first principal component of the principal component analysis combining nutrient concentrations and aragonite/calcite saturation levels. BPI: bathymetric position index (unitless) computed with two radii (5 and 20 km). With the exception of panel (b), all panels refer to seafloor or near‑seafloor conditions only. 

[bookmark: _Toc54969982][bookmark: _Toc129787435]Appendix C. Habitat suitability models 
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[bookmark: _Toc129787436]Figure C.1 – Workflow for the design and evaluation of habitat suitability models and niche analyses. CWC: cold-water coral; AUC: Area under the curve; TSS: true skill statistics; FkHC: improved Fuzzy Kappa for high-confidence suitable cells.

[bookmark: _Toc54969983][bookmark: _Toc129787437]Table C.1 – Category similarity matrix. Values of 1 mean that two categories are identical and values of zero that they are totally different. US: unsuitable cells; LC: low-confidence suitable cells; MC: medium-confidence suitable cells; HC: high-confidence suitable cells.
	
	US
	LC
	MC
	HC

	US
	-
	0
	0
	0

	LC
	-
	1
	0.6
	0.3

	MC
	-
	-
	1
	0.6

	HC
	-
	-
	-
	1






[bookmark: _Toc54969984][bookmark: _Toc129787438]Appendix D. Model outputs



[bookmark: _Toc129787439]Figure D.1 – Standard deviations of (a) true skill statistics (ΔTSS) and (b) area under the curve (ΔAUC) scores plotted against the number of presence records used to develop habitat-suitability models (HSMs). (c) Improved fuzzy kappa scores for high quality cells (FkHC) plotted against the number of presence records used to develop HSMs. In panels (a, b), filled circles are GAM and empty circles are Maxent models.
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[bookmark: _Toc54969995][bookmark: _Toc129787440]Figure D.2 – Habitat suitability maps produced by GAMs for Octocorallia (Alcyonacea). Local confidence (LC): the percentage of times a cell is classified as suitable when models are fitted with resampled input data. Overall confidence (OC): determined by the lowest score among AUCGAM and TSSGAM. AUC: area under the curve; TSS: true skill statistics. In parenthesis, the number of records used to train the models. 
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[bookmark: _Toc54969996][bookmark: _Toc129787441]Figure D.3 – Habitat suitability maps produced by Maxent models for Octocorallia (Alcyonacea). Local confidence (LC): the percentage of times a cell is classified as suitable when models are fitted with resampled input data. Overall confidence (OC): determined by the lowest score among AUCMaxent and TSSMaxent. AUC: area under the curve; TSS: true skill statistics. In parenthesis, the number of records used to train the models.
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[bookmark: _Toc54969997][bookmark: _Toc129787442]Figure D.4 – Fuzzy similarity of the habitat suitability maps produced by GAM and Maxent models for Octocorallia (Alcyonacea). Local fuzzy matching (LF): computes the fuzzy matching of GAM and Maxent suitable cells using two membership functions (i) category similarity and (ii) distance decay. Fuzzy matching values greater than 0.5 means that the two cells are more similar than different. Overall similarity (OS): determined by the improved fuzzy kappa score for high quality cells (FkHC). The score measures the degree of overlap of GAM and Maxent high confidence cells. 
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[bookmark: _Toc54969998][bookmark: _Toc129787443]Figure D.5 – Habitat suitability maps produced by GAMs for Scleractinia (a-c), Anthoathecata (c) and Antipatharia (e). Local confidence (LC): the percentage of times a cell is classified as suitable when models are fitted with resampled input data. Overall confidence (OC): determined by the lowest score among AUCGAM and TSSGAM. AUC: area under the curve; TSS: true skill statistics. In parenthesis, the number of records used to train the models.
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[bookmark: _Toc54969999][bookmark: _Toc129787444]Figure D.6 – Habitat suitability maps produced by Maxent models for Scleractinia (a-c), Anthoathecata (c) and Antipatharia (e). Local confidence (LC): the percentage of times a cell is classified as suitable when models are fitted with resampled input data. Overall confidence (OC): determined by the lowest score among AUCMaxent and TSSMaxent. AUC: area under the curve; TSS: true skill statistics. In parenthesis, the number of records used to train the models.
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[bookmark: _Toc54970000][bookmark: _Toc129787445]Figure D.7 – Local fuzzy matching of GAM and Maxent habitat suitability. Scleractinia (a-c), Anthoathecata (c) and Antipatharia (e). Local fuzzy matching (LF): computes the fuzzy matching of GAM and Maxent suitable cells using two membership functions (i) category similarity and (ii) distance decay. Fuzzy matching values greater than 0.5 means that the two cells are more similar than different. Overall similarity (OS): determined by the improved fuzzy kappa score for high quality cells (FkHC). The score measures the degree of overlap of GAM and Maxent high confidence cells. 
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[bookmark: _Toc54969987][bookmark: _Toc129787446]Figure D.8 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor seawater chemistry. Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index. 
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[bookmark: _Toc54969988][bookmark: _Toc129787447]Figure D.9 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor seafloor temperature. Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index. 

[image: POC]
[bookmark: _Toc54969989][bookmark: _Toc129787448]Figure D.10 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor POC flux (Particulate Organic Carbon flux). Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index. 

[image: Oxs]
[bookmark: _Toc54969990][bookmark: _Toc129787449]Figure D.11 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor oxygen saturation. Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index.
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[bookmark: _Toc54969991][bookmark: _Toc129787450]Figure D.12 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor slope. Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index.


[bookmark: _Toc54969992][bookmark: _Toc129787451]Figure D.13 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor BPI_5km (bathymetric position index computed on a 5 km radius). Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index. 


[bookmark: _Toc54969993][bookmark: _Toc129787452]Figure D.14 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor BPI_20km (bathymetric position index computed on a 20 km radius). Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index.  
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[bookmark: _Toc54969994][bookmark: _Toc129787453]Figure D.15 – Response curves for GAM (solid lines) and Maxent (dashed lines) models regarding the predictor bottom current speed. Percentage values represent the permutation variable importance (in bold values > 10 %). Shared important variables are colored in red. Species are ordered according to the mean depth of their estimated suitable habitat. HSI: Habitat Suitability Index. 
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Objective

Identify distributions, distributional drivers and species pools of key CWCs in the Azores

Habitat suitability models:

1. Approaches

Generalized additive models (GAMs) & maximum entropy models (Maxent) using pseudo-absences/
background points.

2. Predictions
Convert habitat-suitability index into binary suitability maps using the sensitivity-specificity
sum maximization.

3. Drivers

Identify major environmental distributional drivers considering response curves, variable
importance and shared important variables.

4. Evaluations

Confidence in model outputs was evaluated considering local and overall measures of performance
and similarity; spatial autocorrelation in residuals was evaluated using Moran's | coefficients.

Performance Similarity

Bootstrap: Fuzzy matching:

resample (n=100) model inputs and estimate specifies for each raster cell the degree

confidence levels based on the number of of similarity between GAM and Maxent
= times a cell is identified as suitable. predictions on a scale of 0 to 1.
U
9 Raster cell classification: Raster cell classification:

« low-confidence cell [1-30%) . different [0]

» medium-confidence cell [30-70%) - more different than similar (0-0.5]

« high-confidence cell [70-100%] « more similar than different (0.5-1)

- equal [1]

Cross-validation: Improved Fuzzy Kappa (FkH ):

5-seed 5-fold spatial block cross-validation similarity of model predictions considering
= to compute AUC & TSS scores. high-confidence raster cells.
9 Score classification: Score classification:
o - good (AUC > 0.8; TSS > 0.6) « good (F,ﬂ— > 0.6)

- fair (0.7 < AUC < 0.8; 0.4 < TSS < 0.6) . fair (0.4 < Frwc S 0.6)

- poor (AUC < 0.7; TSS < 0.4) - poor (er < 0.4)

5. Distributions

Combined habitat suitability maps provide the best estimated distribution for the modelled CWC
taxa. These maps combine GAM and Maxent predictions providing local and overall confidence scores.

Local - High-confidence suitable cell: cell predicted as suitable with high-confidence
confidence (bootstrap) by both GAM and Maxent.

« Medium-confidence suitable cell: cell predicted as suitable with medium or high-
confidence (bootstrap) by GAM, Maxent or both and with fuzzy matching > 0.5.

« Low-confidence suitable cell: any other cell predicted as suitable

Overall Poor, fair or good based on the lowest score between AUCGAM, TSS
confidence TSS  and F

, AUC

GAM Maxent”

Niche space:

The environmental conditions existing in high-confidence suitable cells (geographic space) of the
combined habitat suitability maps are projected into the niche space. This reduces the effects of
habitat availability biases, allows to assess the degree of niche overlap and favours the identification
of pools of CWCs having similar environmental preferences.





image6.png
ATSS

0.15 020 0.25

0.10

e
<
S

-
<
S

| . (2)
L
oa ®
1a 50 .
°
¢
8 o
] s}
—| T
20 40 60 80 100 120 140 160

Presence records

AAUC

0.15 020 0.25

0.10

e
<
S

-
<
S

| (b)
[ )
o
3
4~0 P
0.0
g 8 ° *
] ® ® ¢
®
—l L D L e
20 40 60 80 100 120 140 160

Presence records

Func

0.45 050 0.55 0.60 0.65 0.70 0.75

- °
(cp
| ° °
. °
°
°
o o
. °
°
®
A D B L
20 40 60 80 100 120 140 1060

Presence records




image7.png
41°N

41°N

35°N

41°N

38°N

35°N

33°W 30°W 26° W 33°W 30° W 26°W
‘ ‘ ‘ ‘ ¥ T
(a) oc: ||(b) 2 oc:
i : @ | 4 e
LC(%) % s . LC(%)

100k " é){//ogaggz’a verticillata (98) || 10ka " ""\_\ Narella bellissima (42) || 100k . Narella versinysi (58)

(d) "oc |[(e) "o [ “ "oc
@ @ @

LC(%) gy 7 . LC%) ™ L LC%)

/ I

=

| o e el | ;
s - P - S
> ‘s 3 3 P
100k Ciminella flagellum (161)| 1ok : “4mﬂt/r0gwgia spp. (161)
7 T . T 157 T
(h) E oc: || (@) ! . oc:
L i @ | i @
T . LC(%) b ot o LC(%)
2 o ek L
100km Dentomuricea aff. meteor (57) || 100k \ Coralliidae (128) || 1ok Paragorgia johnsoni (51)
GAM local GAM overall Coordinate System: WGS 1984 UTM 26N
. " Liner Unit: Meter (1.000)
confidence (LC): confidence (OC): Scale Factor: 0.9996
Datum: WGS 1984
High: [JJJ t60-1001 % @ Good
Medium: [ [30-60) % © Fair

Low: [ 11-30) % @ roor




image8.png
41°N

41°N

35°N

41°N

38°N

35°N

33°W 30°W 26°W 30°W 26°W
@ ‘ "oc: w "oc
i ot b ol
LC(%) ! L LC)
>
100k v é)&//ogaggz’a 1,re;¢ibi//atﬂ 98)|| Lok arella bellissima (42)|| 100k Narella versiuysi (58)
T T T 5 T
(d) oc: ||(e) oc: || () - ocC:
| @ | o | /i o
LC(%) LC(%) ™ L LCW)
L 5 ; ny L " ey L
/( 4 \“;_. ,/" 5 \1;_.
100k Pam‘édﬁ/gtmp/mm  josephinae (24) || 100k  Viminella flagelinm (161) || 100 ‘ :\Amﬂt/mgwgia spp. (161)
® “oc: | [ « 3 Toc |[@) « 4 " oc:
l @ s @ i ot
LC(%) ~ LC(%) s s LC(%)
5 ;
/i m\%\% &
100k Dentomuricea aff. meteor (57) || 100k ' \\, Coralliidae (128) || 100k Paragorgia johnsoni (51)

MAXENT local
confidence (LC):

High: [ 160-100] %
Medium: [ [30-60) %

Low: [ 11-30) %

MAXENT overall
confidence (OC):

. Good
. Fair
. Poor

Coordinate System: WGS 1984 UTM 26N
Liner Unit: Meter (1.000)

Scale Factor: 0.9996

Datum: WGS 1984




image9.tiff
41°N

35°N

41°N

38°N

41°N

100km - (Ek&//ogorgia verticillata (98)

100 ki

- .‘2\.\— Nare/{d bellissima (42)

33°W 30° W 26°W
: = .
i 1 °
o . LE%)

100 ke

" Narella versluysi (58)

OS:

@
]

100km Pam‘o‘ﬂﬁ/}gjtm])/}am  josephinae (24)

LEC)|[

(e) os: |[(f) 0s:
Q| i L]
LE%) o 2" W LE®)
Mot i
7 G
o 3 B
. ; P

100 km

“ Viiminella flagellum (161)

100 km

“4&1}71‘}){@0@1‘% spp. (161)

® 0s: ||(h) “ H os: | @) ‘ 08
i ® | % e
LE(%) ) 3 W LE%)
. I
7 1 O

‘J = ", .. -

r 3 cee [ F 0
- . LY . 4cs
100 km Dentomuricea aff: meteor (57) || 100k \\, Coralliidae (128) || Lokn Paragorgia jobnsoni (51)
Local fuzzy matching (LF): FkHC (08): Coordinate System: WGS 1984 UTM 26N

Yes: -LF >0.5

No: [[JLF <= 0.5

. Good
. Fair

. Poor

Liner Unit: Meter (1.000)
Scale Factor: 0.9996
Datum: WGS 1984




image10.tiff
26°W
T

41°N

ocC:
®

LC(%)

41°N

38°N

35°N

[ . J B . g [
100km Desnophylium pertusum (31) || 100k N Madrepora oculata (63)|| ek *Solenosmilia variabilis (24)
T
@ oc:
. O}
L LCO)
[ ." I
- Tl
R
L0k Errina dabneyi (23) || 10k “Ledopathes cf. expansa (46)
GAM local GAM overall Coordinate System: WGS 1984 UTM 26N
. . Liner Unit: Meter (1.000)
confidence (LC): confidence (OC): Scale Factor: 0.9996
Datum: WGS 1984
High: [ 60-100] % @ Good
Medium: [ [30-60) % © Fair

Low: [l 11-30) % @ roor




image11.tiff
41°N

35°N

41°N

38°N

35°N

100 ki

D«Zr’mp/yy//mﬂ pertusum (31)

100 kin

N ]
- -\‘\YJZ\/Imlrepnm oculata (63)

* Solenosmilia variabilis (24)

100 km

(@)

T
oc:

rces)||

100 kin

Lrrina dabneyi (23)

I oc:
@

LC(%)

100 km

'*L"Jezfapm‘he.r of expansa (46)

MAXENT local
confidence (LC):

High: [ [60-1001 %
Medium: [ [30-60) %

Low: [l 11-30) %

MAXENT overall
confidence (OC):

’ Good
. Fair
. Poor

Coordinate System: WGS 1984 UTM 26N
Liner Unit: Meter (1.000)

Scale Factor: 0.9996

Datum: WGS 1984




image12.tiff
41°N

41°N

38°N

35°N

33°W 30°W 26°W
: - —
(a) ke f OS: Os:
i s i @ ©
Pl . LE) LE(%)
g -
%
e
o

100 km

D;ﬁmp{;yl/am pertusum (31)

100 km

""S‘n/‘eﬂw'mi/via variabilis (24)

OS:

@
]

100 kim

Errina dabneyi (23)

LE@)|[

100 km

'*L‘V’Jezjhjmthe.r of expansa (46)

Local fuzzy matching (LF):
Yes: -LF >0.5

No: [[JLF <= 0.5

Fpuc (0S):
. Good
. Fair

. Poor

Coordinate System: WGS 1984 UTM 26N
Liner Unit: Meter (1.000)

Scale Factor: 0.9996

Datum: WGS 1984




image13.png
HSI

05

HSI

5

Seawater chemistry

@) Dentomuricea aff. meteor — (b) Errina dabneyi () Paracalyptrophora josephinae
— G:12.2% - - M: 61.8%) — G:32.6% -~ M:79.9% — Gi4T% == M:73.3%

= 4 | — - -

E ] i

=4 4 N

3

d) Callogorgia verticillata  (e) Vininella flagellum — (£) Acanthogorgia spp.
— G:53.5% - - M:70.8% — G:45.0% - - M: 77.6% — G:223% - - M: 33.3%

=4

e

=

Coralliidae

Narella bellissima

Narella versiuysi

G:19.6% —-M:

G:26.6% — — M: 35.2%

G:74.0% — = M:

0%

0.0

Paragorgia jobnsoni

Leiopathes expansa

Desmophyllum pertusum

G:17.6% — — M: 37.8%

G:32.8% — — M: 18.5%)

G: 60.7% — — M: 58.7%

Madrepora oculata

Solenosmilia variabilis

0.

0.0

— G:40.3% - = M: 32.0%

— G:02% == M:23.7%

Shared Important Variable:
#12 (in red)

1) Variable permutation importance
ranking in the top 4

2) Variable permutation importance
> 10%

3) Conditions (1) and (2) TRUE
for both GAMs and Masent




image14.png
HSI

HSI

HSI

HSI

05

HSI

(@)

0.0

1.0

0.0

Dentomuricea aff- meteor

Temperature (°C)

()

Lirrina dabneyi

(c) Paracabyptrophora josephinae

— G:55.7% = = M:23.3%

— G: 41.0%

== M: 11.1%

— G:75.9% ==DM:9.1%

Callggorgia verticillata

Viminella flagellum

Acanthogorgia spp.

—Gi43% —=DM:95%

— G:17.0% — = M: 13.0%)

— G:72% —-=DM73%

Coralliidae

Narella bellissima

G:11.4% == M: 14.7%)

G:19.9% — = M:85%

Paragorgia jobnsoni

Leiopathes expansa

Desmophyllum pertusum

— G: 0.4% = = M: 12.0%,

— G:6.8% = = M: 12.8%)

G:12.9% = = M: 21.6%)|

Madrepora oculata

Solenosmilia variabilis

— G:4.0% = =DM:6.6%

— G:0.0% —==DM:33%
A —
N
N

4 6 8 10 12 14

Shared Important Variable:
#2 (in red)

1) Variable permutation importance
ranking in the top 4

2) Variable permutation importance
> 10%

3) Conditions (1) and (2) TRUE
for both GAMs and Masent




image15.png
(@)

POC flux (mg Corg m? d™)

Dentomuricea aff- meteor

()

Lirrina dabneyi

(c) Paracabyptrophora josephinae

== M: 22.4%

== DM:8.0%

— G:2.0% == M:14.9%)

= |
7
T
3
=
3
d Callogorgia verticillata (€ Viminella flagellum Acanthogorgia spp.
2 a8 8
— G:17% == DM:47% — G:35% == M:20.6% — G:48% —— M:14.3%)
= |
7]
I .|
3
=
= T T T T T T T T T T T T
12 14 16 18 12 14 16 18 12 14 16 18
(€3] Coralliidae  (h) Narella bellissima Narella versiuysi
— G:5T% - = M:13.6% — G:00% == M:33% — G:i12% == M:15.0%)
- /
— /
z /
£ 1, |
T T T T h T T T T a T T T T
12 14 16 18 12 14 16 18 12 14 16 18
G) Paragorgia jobnsoni (k) Leiopathes expansa — (X) — Desmophyllum pertusum
— G:08% == M:23.8% G:14.9% — - M: 32.9% G:14.6% — - M: 27.7%

Madrepora oculata

Solenosmilia variabilis

1.0

HSI

0.0

:20.8%  — — M: 34.1%)

— G:0.0% == M:10.5%)

Shared Important Variable:
#3 (in red)

1) Variable permutation importance
ranking in the top 4

2) Variable permutation importance
> 10%

3) Conditions (1) and (2) TRUE
for both GAMs and Masent




image16.png
HSI

HSI

HSI

(@)

Oxygen saturation (%)

Dentomuricea aff- meteor

()

Lirrina dabneyi

(c) Paracabyptrophora josephinae

— G:0.0% ==DM:0.0%

— G:0.0% ==DM:09%

— G:0.0% ==DM:0.6%

70 75 80 85 90

Callggorgia verticillata

O]

70 75 80 85 90

Viminella flagellum

Acanthogorgia spp.

— G:4.9%

- - M:46%

— G:34% — - M:15.3%)

— G:26% —-=M71%

70 75 80 85 90

(€3] Coralliidae  (h) Narella bellissima Narella versiuysi

G:15.1% - - M:20.9% — G:00% == DM:67% — G:00% == M:29%

T~ -
~ ——
~ -
~ -
~
e N N B
h T T T T T h T T T T T a T T T T T
70 75 80 8 90 70 75 80 85 90 075 80 8 90

Paragorgia jobnsoni

Leiopathes expansa

(U]

Desmophyllum pertusum

0

0.0
L

0.0% == M:0.1%

5:0.0% == M: 0.0%

G:0.0% == M:5.4%

70 75 80 85 90

Madrepora oculata

7 75 80 85 90

Solenosmilia variabilis

— G:6.6% ==DM:21%

— G:94.2% —-=DM:3.6%

Shared Important Variable:
#1 (in red)

1) Variable permutation importance
ranking in the top 4

2) Variable permutation importance
> 10%

3) Conditions (1) and (2) TRUE
for both GAMs and Masent




image17.png
Slope (°)

@) Dentomuricea aff. meteor — (b) Errina dabneyi () Paracalyptrophora josephinae

— G:14% == M:13.7%)| — G:23% == M:12.2%) — G:09% == M:19.9%)

7
T v |
3
= ] ]
= h T T T T T T T T T T T T T T T T T
0 4 8 12 16 2 0 4 8 12 16 2 0 4 8 12 16 2
d) Callogorgia verticillata  (e) Vininella flagellum — (£) Acanthogorgia spp.
— G:10.2% - - M:25.7% — G:29% - - M:16.2%) — G:112% - - M: 30.1%)
= |
7]
I .|
3
= 4 | ,
= h T T T T T T T T T T T T T T T T T
0 4 8 12 16 2 0 4 8 12 16 2 0 4 8 12 16 2
(€3] Coralliidae Narella versiuysi
G:17.5% — - M: 36. — G:35% - = M:21.6%)
7]
T

0 4 8 12 16 2 0 4 8 12 16 2 0 4 8 12 16 20
G) Paragorgia jobnsoni (k) Leiopathes expansa — (X) — Desmophyllum pertusum
— G:11% - - M:43.5% G:31.2% — - M: 54.8% G:6.1% == M:10.8%)

Madrepora oculata  (n) Solenosmilia variabilis Shared Important Variable:
#5 (in red)

— G 18.5% —— M:411%) — G:0.6% == M:76.6% .
1) Variable permutation importance

ranking in the top 4

2) Variable permutation importance
> 10%

3) Conditions (1) and (2) TRUE
for both GAMs and Masent





image18.png
HSI

0.5

HSI

HSI

0.5

HSI

HSI
0.5

(2)

BPI 5

1.0

Dentomuricea aff. meteor — (b) Errina dabneyi - (c) Paracalyptrophora josephinae
— G:08% —=DM:87% — G:15.0% — - M:16.4% — G:1.0% == M: 24.6%

4100 0 100 200 300 4100 0 100 200 300 4100 0 100 200 300

(d) Callogorgia verticillata  (€) Viminella flagellum  (£f) Acanthogorgia spp.
— G:52% —-DM:93% — G:09% —=DM:49% — G:25% —-M:10.6%

S | _ i

~ - P -
LQ _ -
[«
= 4 i
[«

(€9)

1.0

0.0
|

4100 0 100 200 300 4100 0 100 200 300 4100 0 100 200 300
Coralliidae  (h) Narella bellissima (1) Narella versinysi
— G:39% —=DM:65% — G:41% —-M:21.6% — G:19% —-M:15.0%

T T T T T
-100 0

4100 0 100 200 300 100 200 300 100 200 300

() Paragorgia jobnsoni (k) Leigpathes expansa (L) Desmophyllum pertusum
— G:01% —-DM:61% — G:0.0% —=DM:23% — G:0.0% —=DM:0.6%

Q I I — I —
. —
0 4 i
= i ]
< T T T T T T T T T T T T T T T

4100 0 100 200 300 4100 0 100 200 300 4100 0 100 200 300

(m)

Madrepora oculata

(n)

Solenosmilia variabilis

1.0

— G:2.0% —=-=M:5.0%

— G:0.0% —-M:40%

T T
-100 0

T T
100 200 300

T T
-100 0

T T
100 200 300

Shared Important Variable:
#1 (in red)

1) Variable permutation importance

ranking in the top 4

2) Variable permutation importance

>10 %

3) Conditions (1) and (2) TRUE
for both GAMs and Maxent




image19.png
HSI

HSI

HSI

HSI

0.5

HSI
0.5

BPI 20

(@)  Dentomuricea aff. mereor — (b) Errina dabneyi - (c) Paracalyptrophora josephinae
— G:41% = - M:30.2% — G:127% —-DM:61% — G:0.0% —=DM:0.1%

= N

0 i

[«

o | -

< | T T T T T T T T T T T
200 200 600 1000 200 200 600 1000 200 200 600 1000

(d) Callogorgia verticillata  (€) Viminella flagellum  (£f) Acanthogorgia spp.
— G:0.0% —=DM:16% — G:45% —-—M:21.5% — G:10.6% —— M:18.8%

= _ i

LQ _ -

[«

= i

< T T T T T T T T T T T T
200 200 600 1000 200 200 600 1000 200 200 600 1000

(2) Coralliidae  (h) Narella bellissima (1) Narella versinysi
— G:10.8% —— M:21.9% — G:16.6% — - M:12.2% — G:40% —-M:10.3%

3 T ~ 7\ T

0 i

[«

o | |

[«

0)

T
200

T
200

T T T T
200 1000

1.0

-200 600 1000 -200 600 1000 -200 600
Paragorgia jobnsoni (k) Leigpathes expansa (L) Desmophyllum pertusum
— G:12% —=-M:15.1% — G:77% = =M:56% — G:33.4% — - M: 41.0%

(m)

T T T T
200 600 1000

T T T T
200 600 1000

1.0

-200 -200
Madrepora oculata (1) Solenosmilia variabilis
— G:10.3% - - M:16.1% — G:0.0% —=-M:67%

T T T
-200 200 600 1000

T T T
200 600 1000

T T T T
-200 200 600 1000
Shared Important Variable:
#4 (in red)

1) Variable permutation importance

ranking in the top 4

2) Variable permutation importance

>10 %

3) Conditions (1) and (2) TRUE
for both GAMs and Maxent




image20.png
Current (m s'l)

@) Dentomuricea aff. meteor — (b) Errina dabneyi () Paracalyptrophora josephinae
— G:04% --DM:11% — G:00% —=DM:60% — G:00% —=-M:07%
S | i ]
E - ——
7
T v | ] 4
3
=4 4 N
=5 T T T T T T T T T T T T T T
0 001 002 005 004 0 001 002 005 004 0 001 002 005 004
d) Callogorgia verticillata  (e) Vininella flagellum — (£) Acanthogorgia spp.
—G49% - = M:14.4% — G 10% - = M:10.5%) — G:28% —-DM:46%
<
7]
I
3
- | | ]
= T T T T T T T T T T T T T T
0 001 002 005 004 0 001 002 005 004 0 001 002 005 004
(€3] Coralliidae  (h) Narella bellissima Narella versiuysi
- M:8.5% — Gi46% == M:4T% — G:33%  —=-DM:75%
7]
T oo

T T T T T T T T T T T T T T T
0 001 002 003 004 0 001 002 003 0.04 0 0.01 002 003 004

G) Paragorgia jobnsoni Q) Desmophyllum pertusum
G:70.8% — - M: 10.6%) G:14.1%  — - M: 26.1%)
7
Ton i

T T T T T T T T T T T T T T T
0 0.01 002 003 004 0 001 002 003 0.04 0 0.01 002 003 004

Madrepora oculata  (n) Solenosmilia variabilis Shared Important Variable:
#1 (in red)
— G:20% —--DM:74% —G:01% =-DM:78% :
- 1) Variable permutation importance
= [ ranking in the top 4
7 2) Variable permutation importance
T >10 %
24 o
3) Conditions (1) and (2) TRUE
= ] for both GAMs and Maxent

T T T T T T T T T T
0 0.01 002 003 004 0 0.01 002 003 0.04




image1.tiff
41°N

38°N

35°N

41°N

4
¥

35°N

33° 0° W 33 W 0° W 6° W 33° W 30° W
T T T T T T T 3 T
(@) 3 |®) A ||© 4
F 8 F +
o
o » VL G
+ g . ol .
S Hics »
*’**43r+ +;f§‘+ :H + ot R FA g +
L . i L L
+ 5 f? s - S # < "
+ e + o * + s
+ +
+
+ Video + Video + Video
- +Bycatch r 4+ Bycatch r 4+ Bycatch
100kn Callogorgia verticillata (98) || 190k Narella bellissima (42)|| 10k Narella versiuysi (58)
T T+
(@) @ 4O 4
F 8 F R
i Sl -l
B * o ha
TGS F
% e + ARG +#+ e ﬁg&ﬁ e
+# - ¥ &~ 4 +-1+ﬂ “ f:ﬁ +* +;r% ﬁ
+ 3 + %
- s + *
+ +
o
|+ Video 4 Video + Video
r +Bycatch r +Bycatch r +Bycatch
ok Paracabyptrophora josephinae (24) || 100k Viminella flagellum (161) || 100k Acanthogorgia spp. (161)
T
T W T T Lk T . T TH T T
(@) A A [|® 4
L L w L
+ +
S S ol
+ o s o
+ &
+ o~ S +1§:f e " ++f'. S
F F + F +
3 + = " il =P . ” * =
N 4 b 4 a
+
+ +
+ Video + Video + Video
r +Bycatch r +Bycatch r + Bycatch
100k Dentomnricea aff. meteor (51) || 1k ‘e Coralliidae (128) || ik Paragorgia jobnsoni (51)





