
APPENDIX 1
Dead coral reef framework with spare coral colonies from different species. Photos taken previous to the restoration and citizen science process in the Ocotal coral reef (January, 2023).
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APPENDIX 2
Detailed activities performed during the development of a citizen science and coral reef restoration project in Ocotal Bay coral reef.
	Activity
	Description
	Involved stakeholders
	Months 

	Community
workshops
	Open workshops held to present the restoration project, recruit volunteers and to update results to the community.
	AMT-CS, UCR-Academic, Local community, Tourism authority, environmental authority, private sector.
	Feb, 23; May, 24; Aug 2025

	Coral outplants *1 
	Collection of Pocillopora coral fragments from nurseries and natural reefs, and attaching them to steel structures in Ocotal Reef
	AMT-CS, UCR-Academic, private sector, local journalists
	Apr, Jun-Set, Dec, 23.

	Structure maintenance *1 
	Removal of algae and competitors that grow over the structures’ steel. Usually, this was done twice a month.
	AMT-CS, UCR-Academic
	May, 23-Dec, 24.

	Training workshops for biological evaluations*1,2
	Training and data collection of biotic parameters done by volunteers and/or academics.
On-land and in-situ training is done to obtain the abilities required for biological monitoring. A refreshment of the protocols was done every time data collection took place
	AMT-CS, UCR-Academic
	AMT-CS trainings: Apr-May, Aug-Oct 23, Mar, May, Jul, 24.

UCR-Academic: Jan, Oct 23; Mar, May, Jul, Set 24


Simultaneous: Oct 23, May, July 24

	Social surveys
	Surveys applied to the volunteers to understand the social aspects of the citizen science-coral reef restoration project
	AMT-CS, UCR-Academic
	Feb-Jun, 24.


*1 To participate in these activities, volunteers must hold at least an Open Water diving license.
*2 Two types of methodologies were applied for the substrate evaluations.


APPENDIX 3
Segments of the materials developed for the training of volunteers in biological monitoring of fishes, substrate and mobile invertebrates. A. Fishes census protocol, B. Fishes species identification, C. Data sheets during the biological monitoring, D. Submersible material designed for the identification of fish species (mainly Weisgerber illustrations on Goodson, 1998).
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APPENDIX 4
Diagram of the restoration and surrounding areas where the monitoring protocols were applied.
[image: ]


APPENDIX 5
Fish species list considered in the census performed by citizen scientists in Ocotal’s coral restoration site.
	Family
	Species
	Conservation status *
	Fisheries relevance*
	Aquarism *

	Balistidae
	Sufflamen verres
	Least Concern
	
	

	Carangidae
	Caranx caballus
	Least Concern
	x
	

	 
	Gnathanodon speciosus
	Least Concern
	x
	x

	Chaetodontidae
	Chaetodon humeralis
	Least Concern
	x
	x

	
	Johnrandallia nigrirostris
	Least Concern
	
	x

	Diodontidae
	Diodon holocanthus
	Least Concern
	x
	x

	
	Diodon hystrix
	Least Concern
	x
	x

	Fistularidae
	Fistularia commersonii
	Least Concern
	x
	

	Haemulidae
	Haemulon sp.
	Least Concern
	x
	

	Labridae
	Halichoeres chierchiae
	Least Concern
	
	x

	
	Halichoeres dispilus
	Least Concern
	
	x

	
	Halichoeres nicholsi
	Least Concern
	
	

	
	Stethojulis bandanensis
	Least Concern
	
	x

	
	Thalassoma lucasanum
	Least Concern
	
	

	Lutjanidae
	Lutjanus guttatus
	Least Concern
	x
	

	Mullidae
	Mulloidichthys dentatus
	Least Concern
	 
	 

	Muraenidae
	Echidna nebulosa
	Least Concern
	 
	x

	Pomacanthidae
	Holacanthus passer
	Least Concern
	
	x

	
	Pomacanthus zonipectus
	Least Concern
	
	x

	Pomacentridae
	Abudefduf troschelii
	Least Concern
	
	x

	 
	Azurina atrilobata
	Least Concern
	 
	x

	
	Stegastes acapulcoensis
	Least Concern
	
	x

	
	Stegastes flavilatus
	Least Concern
	
	x

	Serranidae
	Alphestes immaculatus
	Least Concern
	x
	

	
	Serranus psittacinus
	Least Concern
	
	

	Scaridae
	Scarus sp.
	Least Concern
	x
	

	Scorpaenidae
	Scorpaena mystes
	Least Concern
	x
	

	Tetraodontidae
	Arothron hispidus
	Least Concern
	
	

	
	Arothron meleagris
	Least Concern
	
	x

	
	Canthigaster punctatissima
	Least Concern
	
	

	 
	Sphoeroides lobatus
	Least Concern
	 
	 


* According to IUCN


APPENDIX 6
Translation of the surveys applied to the volunteers of the Ocotal’s coral reef restoration project.

Block 1: Personal information
1. Age
2. Sex
3. Nationality
4. Educational level: ( ) Primary, ( ) Secondary, ( ) Vocational or technical, ( ) Universitary, ( ) Other.
5. Place of residence
6. Daily activities (you can select multiple responses): ( ) Worker, ( ) Student
6.1. In case of being a worker, specify: ( ) Self-employed, ( ) Private company, ( ) Non governmental organization, ( ) Government institution, ( ) Domestic work, ( ) Other.
7. Are you part of the Alianza Mar & Tierra? ( ) Yes, ( ) No.
Block 2: Ocean and reefs
8. Can you swim? ( ) Yes, ( ) No.
8.1. If so, on a scale of 1 to 5, how do you rate your swimming ability? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
9. Have you snorkeled? ( ) Yes, ( ) No.
9.1 If so, on a scale of 1 to 5, how do you rate your snorkeling skills? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
10. Do you know how to dive? ( ) Yes, ( ) No.
10.1 If so, on a scale of 1 to 5, how do you rate your snorkeling skills? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
10.2 Maximum diving level (license):
10.3 In the last year, how many times have you dived? ( ) 0-10, ( ) 10-20, ( ) 20-30, ( ) 30-40, ( ) + 40 
10.4 In total, how many times have you dived? ( ) 0-20, ( ) 20-50, ( ) 50-100, ( ) 100-200, ( ) 200-500, ( ) + 500 
11. In addition to the above activities (swimming, snorkelling and diving), which other activities do you do in marine environments? ( ) Recreational fishing, ( ) Transport, ( ) Artisanal fishing, ( ) Paddle-surf, ( ) Kayak, ( ) Naturalism, ( ) Surf, ( ) Recreation, ( ) Other 
12. What benefits (social, economic, cultural, spiritual, personal, ecological...) do you get from the sea? ( ) Recreation, ( ) Transport, ( ) Spiritual aspects, ( ) Tourism, ( ) Research, ( ) Art, ( ) Food sources, ( ) Species habitat, ( ) Socialization, ( ) Sports, ( ) Material gathering, ( ) Income source, ( ) Other 
13. What benefits (social, economic, cultural, spiritual, personal, ecological...) do you get from the reefs? ( ) Food source, ( ) Coastal protection, ( ) Tourism, ( ) Research, ( ) Water quality, ( ) Sports, ( ) Species habitat, ( ) Source of employment, ( ) Spiritual aspects, ( ) Recreation and socialization, ( ) Species diversity, ( ) Material gathering, ( ) Other 
14. On a scale of 1 to 5, what condition do you think the coral reefs of Culebra Bay are in? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
Block 3: Work and economy
15. Does your household income depend on sea-related activities? ( ) Yes, ( ) No.
16. Do the people in charge of raising you (mothers/fathers, grandmothers/grandfathers…) have or had jobs related to the sea? ( ) Yes, ( ) No.
17. Your monthly income it’s somewhere in the next ranks? ( ) Less than 350 000 colones *, ( ) 350 000 - 500 000 colones, ( ) 500 000 - 750 000 colones, ( ) 750 000 - 1 000 000 colones, 1 000 000 - 1 500 000 colones, 1 500 000 - 2 000 000, ( ) More than 2 000 000 colones
* Colones it’s the local currency. 350 000 colones it’s approximately the minimum wage in Costa Rica.
18. It’s your job related to marine ecosystems? ( ) Yes, ( ) No.
19. Does your job involve collecting scientific data? ( ) Yes, ( ) No.

Block 4: Coral restoration
20. What do you understand by “coral restoration”? 
21. What motivates you to participate in coral restoration projects? ( ) Reef conservation, ( ) Experiences, ( ) Socialization, ( ) Diving practice, ( ) Personal well-being, ( ) Future implications, ( ) Improved environmental quality, ( ) Source of work, ( ) Knowledge (research and communication), ( ) Recreation, ( ) Environmental commitment, ( ) Fixing environmental problems, ( )Connection with nature, ( ) Material gathering, ( ) Political objectives, ( ) Environmental education, ( ) Other.
22. On a scale of 1 to 5, how necessary do you think it’s to implement coral restoration projects?( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
23. Have you participated in other coral reef restoration projects? ( ) Yes, ( ) No.
23.1 If so, in which ones?
Block 5: Citizen science
24. Have you heard of the concept “citizen science”? ( ) Yes, ( ) No.
24.1 If so, the first time you heard the term citizen science was in this project?( ) Yes, ( ) No.
25. What do you understand by “citizen science”? 
26. Are you part of other citizen science program? ( ) Yes, ( ) No.
26.1 If so, in which ones?
Block 6: Restoration and citizen science on the Ocotal reef
27. In which of the following activities have you participated in within the Ocotal reef restoration and citizen science project? ( ) Training workshops, ( ) Educational talks, ( ) Coral planting, ( ) Structure maintenance, ( ) Biological monitoring.
28. How many times have you participated in restoration or monitoring activities on the Ocotal reef? 
29. In which month did you start participating in restoration or monitoring activities on the Ocotal reef? 
30. Of all the activities you have participated in, which ones do you prefer? ( ) Training workshops, ( ) Educational talks, ( ) Coral planting, ( ) Structure maintenance, ( ) Biological monitoring.
31. Besides the activities you have already participated in, what other ones would you like to join? ( ) Educational talks, ( ) Data processing, ( ) Social media management, ( ) Photographing, ( ) Photo analysis, Funding search, ( ) Field trip logistics, ( ) Water sampling, ( )Sensor installation, ( ) Structure maintenance, ( )Biological monitoring, ( ) Training workshops, ( ) Coral planting, ( )Database management, ( ) Methodology search, ( ) Other
32. If you have participated in the biological monitoring, place the order of your preference for carrying out the protocols (1 being the one you feel most comfortable doing and 3 being the one you feel least comfortable doing). ( ) Fish census, ( ) Sea urchin census, ( ) Substrate census, ( ) Without participation
33. On a scale of 1 to 5, how do you consider your level of commitment to the Ocotal reef restoration and citizen science project? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
34. Do you think your level of knowledge regarding coral reefs has changed since you started the Ocotal reef restoration and citizen science project? ( ) Yes, ( ) No.
35. On a scale from 1 to 5, how do you consider your knowledge about coral reefs was before you participated in the Ocotal reef restoration and citizen science project? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
36. On a scale from 1 to 5, how do you consider your knowledge about coral reefs now?( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
37. On a scale of 1 to 5, do you think that diving activities have been carried out safely? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
38. Which aspects do you consider to be priorities for carrying out diving activities safely? ( ) Presence of dive masters, ( ) Use of buoys, ( ) Diving from a boat, ( ) Presence of rescue divers, ( ) Medical check-ups, ( ) First aid courses, ( ) Briefing prior to diving, ( ) Other
39. In general, on a scale of 1 to 5, how do you consider the development of the Ocotal reef restoration and citizen science project? ( ) 1, ( ) 2, ( ) 3, ( ) 4, ( ) 5.
40. Do you have any comments or observations that you would like to make in order to improve the project?

APPENDIX 7
Number of spider-like structures, filled with Pocillopora fragments, in the Ocotal restoration site.
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APPENDIX 8
Average counts (±standard error) of nine different substrate types, across three different survey dates, recorded by citizen scientists in the Ocotal Bay coral reef restoration site.
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APPENDIX 9
Results of the PERMANOVA and ANOSIM test for the substrate composition identification done by citizen and academic scientist in the restoration site of Ocotal Bay.
	Statistical test
	Evaluated factors
	R/R2 statistics
	F-value
	p-value

	PERMANOVA
	Date
	R2 = 0.518
	20.481
	0.001

	PERMANOVA
	Affiliation
	R2 = 0.090
	7.100
	0.001

	PERMANOVA
	Date-Affiliation
	R2 = 0.189
	7.486
	0.001

	ANOSIM
	Date
	R = 0.081
	-
	0.13

	ANOSIM
	Affiliation
	R = 0.700
	-
	0.001

	ANOSIM
	Date-Affiliation
	R = 0.900
	 
	0.001


Bray-Curtis dissimilarity matrix was used and log10 (x+1) transformation was done prior to the test application.

APPENDIX 10
Fish census performed by the academic team in the restoration site on different survey dates. A. Total abundance of reef species. B. Count of species classified based on specific occurrence and relative average density.
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APPENDIX 11
Species dominance classification based on the specific occurrence and relative average densities.
	Species
	Dominance
	Frequency
	Occurrence

	Abudefduf troschelii
	Predominant
	11
	3

	Acanthurus xanthopterus
	Predominant
	6.5
	4

	Arothron hispidus
	Common
	3.5
	2

	Arothron meleagris
	Rare
	2
	1

	Canthigaster punctatissima
	Common
	3
	4

	Chaetodon humeralis
	Rare
	1
	1

	Diodon holocanthus
	Predominant
	5.5
	2

	Diodon hystrix
	Rare
	2
	1

	Fistularia commersonii
	Predominant
	19.67
	3

	Gnathanodon speciosus
	Rare
	1
	1

	Haemulon sp.
	Predominant
	61.3
	3

	Halichoeres chierchiae
	Rare
	1
	1

	Halichoeres dispilus
	Occasional
	13
	1

	Halichoeres nicholsi
	Rare
	2
	1

	Halichoeres (juveniles)
	Predominant
	62.5
	2

	Johnrandallia nigrirostris
	Rare
	1
	1

	Lutjanus guttatus
	Occasional
	11
	1

	Pomacanthus zonipectus
	Occasional
	9
	1

	Scarus spp.
	Predominant
	38.2
	5

	Serranus psittacinus
	Occasional
	37
	1

	Stegastes acapulcoensis
	Common
	1.67
	3

	Stegastes flavilatus
	Rare
	1
	1

	Sufflamen verres
	Rare
	3
	1

	Thalassoma lucasanum
	Predominant
	57.83
	6

	Zanclus cornutus
	Rare
	2
	1


In bold: The highest value for frequency and occurrence.

APPENDIX 12
Average coverage (±standard error) of healthy, bleached, dead and total areas of the Pocillopora fragments attached to the 66 spider-like structures placed in the restoration site of Ocotal Bay.
	Date
	Healthy coral 
(cm2)
	Bleached coral 
(cm2)
	Dead coral
(cm2)
	Total area 
(cm2)

	May-23
	469.74 ± 34.57
	0.00 ± 0.00
	0.00 ± 0.00
	469.74 ± 34.57

	Aug-23
	675.05 ± 62.77
	3.18 ± 1.86
	1.21 ± 0.78
	679.45 ± 63.17

	Set-23
	229.67 ± 19.01
	373.93 ± 49.11
	0.00 ± 0.00
	603.60 ± 50.21

	Oct-23
	76.09 ± 11.21
	542.34 ± 51.95
	5.42 ± 1.48
	621.28 ± 56.66

	Nov-23
	73.04 ± 12.03
	478.58 ± 51.37
	9.94 ± 4.24
	561.56 ± 57.55

	Dec.Pre-23
	178.98 ± 20.53
	376.56 ± 51.77
	32.03 ± 20.30
	587.57 ± 59.52

	Dec.Post-23
	216.86 ± 22.64
	361.50 ± 50.79
	30.75 ± 19.50
	609.11 ± 58.43

	Feb-24
	353.65 ± 27.55
	24.90 ± 4.93
	3.18 ± 1.51
	381.73 ± 28.46

	Mar-24
	496.40 ± 42.77
	4.22 ± 1.44
	3.61 ± 1.92
	504.23 ± 42.48

	May-24
	623.12 ± 47.81
	0.00 ± 0.00
	0.00 ± 0.00
	623.12 ± 47.81

	Jul-24
	867.91 ± 46.56
	0.51 ± 0.39
	1.04 ± 0.59
	869.46 ± 46.57


In bold: Highest values per month. December 2023 has two values since an outplant event took place.


APPENDIX 13
Pairwise comparisons of estimated marginal means (EMS) applied to identify differences in each coral health status across survey dates in 66 spider-like structures placed in the restoration site of Ocotal Bay.
	Healthy coral

	
	May 23
	Aug 23
	Set 23
	Oct 23
	 Nov 23
	Dec-pre 23
	Dec-post 23
	Feb 24
	Mar 24
	May 24
	Jul 24

	May 23
	*
	
	
	
	
	
	
	
	
	
	

	Aug 23
	-255.269
0.0006
	*
	
	
	
	
	
	
	
	
	

	Set 23
	158.760
0.1399
	414.029
<.0001
	*
	
	
	
	
	
	
	
	

	Oct 23
	315.864 
<.0001
	571.134
<.0001
	157.105
0.0003
	*
	
	
	
	
	
	
	

	Nov 23
	319.838
<.0001
	575.107
<.0001
	161.078
0.0004
	3.973
1.0000
	*
	
	
	
	
	
	

	Dec-pre 23
	220.449
0.0057
	475.718
<.0001
	61.689
0.8501
	-95.415
0.2626
	-99.389
0.2509
	*
	
	
	
	
	

	Dec-post 23
	179.934
0.0607
	435.203
<.0001
	21.174
1.0000 
	-135.931
0.0098
	-139.904
0.0104
	-40.515
0.9939
	*
	
	
	
	

	Feb 24
	29.493
1.0000
	284.762
<.0001
	-129.267
0.0078
	-286.372
<.0001
	-290.345
<.0001
	-190.956
<.0001
	-150.441
0.0018
	*
	
	
	

	Mar 24
	-106.149
0.7348
	149.120
0.0082
	-264.909
<.0001
	-422.013
<.0001
	-425.986
<.0001
	-326.598
<.0001
	-286.082
<.0001
	-135.641
0.0077
	*
	
	

	May 24
	-254.011
0.0006
	1.258
1.0000
	-412.771
<.0001
	-569.876
<.0001
	-573.849
<.0001
	-474.460
<.0001
	-433.945
<.0001
	-283.504
<.0001
	-147.863
0.0077
	*
	

	Jul 24
	-480.564
<.0001
	-225.295
<.0001
	-639.324
<.0001
	-796.428
<.0001
	-800.402
<.0001
	-701.013
<.0001
	-660.498
<.0001
	-510.057
<.0001
	-374.416
<.0001
	-226.553 
<.0001
	*

	Bleached coral

	
	May 23
	Aug 23
	Set 23
	Oct 23
	 Nov 23
	Dec-pre 23
	Dec-post 23
	Feb 24
	Mar 24
	May 24
	Jul 24

	May 23
	*
	
	
	
	
	
	
	
	
	
	

	Aug 23
	-53.142
0.9979
	*
	
	
	
	
	
	
	
	
	

	Set 23
	-455.240
<.0001
	-402.098
<.0001
	*
	
	
	
	
	
	
	
	

	Oct 23
	-620.126
<.0001
	-566.985
<.0001
	-164.887
0.0001
	*
	
	
	
	
	
	
	

	Nov 23
	-555.451
<.0001
	-502.309
<.0001
	-100.211
0.1614
	64.675 
0.7826
	*
	
	
	
	
	
	

	Dec-pre 23
	-446.873
<.0001
	-393.731
<.0001
	8.367
1.0000
	173.254
0.0002
	108.578
0.1450
	*
	
	
	
	
	

	Dec-post 23
	-434.444
<.0001
	-381.302 
<.0001
	20.796
1.0000
	185.683
<.0001
	121.007
0.0546
	12.429
1.0000
	*
	
	
	
	

	Feb 24
	-111.497
0.6445
	-58.355 
0.9082
	343.743
<.0001
	508.629
<.0001
	443.954
<.0001
	335.376
<.0001
	322.947
<.0001
	*
	
	
	

	Mar 24
	-83.713
0.9272
	-30.572
0.9995
	371.526
<.0001
	536.413
<.0001
	471.738
<.0001
	363.159
<.0001
	350.731
<.0001
	27.784
0.9995
	*
	
	

	May 24
	-100.635
0.8138
	-47.493
0.9870
	354.605 
<.0001
	519.492
<.0001
	454.816
<.0001
	346.238
<.0001
	333.809
<.0001
	10.862 
1.0000
	-16.921 
1.0000
	*
	

	Jul 24
	-82.913
0.9257
	-29.771
0.9995
	372.327
<.0001
	537.213
<.0001
	472.538
<.0001
	363.960
<.0001
	351.531
<.0001
	28.584
0.9992
	0.800
1.0000
	17.721
1.0000
	*

	Dead coral

	
	May 23
	Aug 23
	Set 23
	Oct 23
	 Nov 23
	Dec-pre 23
	Dec-post 23
	Feb 24
	Mar 24
	May 24
	Jul 24

	May 23
	*
	
	
	
	
	
	
	
	
	
	

	Aug 23
	-51.174
0.9985
	*
	
	
	
	
	
	
	
	
	

	Set 23
	-81.310
0.9323
	-30.136
0.9994
	*
	
	
	
	
	
	
	
	

	Oct 23
	-83.211
0.9223
	-32.037
0.9991
	-1.901
1.0000
	*
	
	
	
	
	
	
	

	Nov 23
	-86.802
0.9085
	-35.628
0.9982
	-5.492 
1.0000
	-3.591
1.0000
	*
	
	
	
	
	
	

	Dec-pre 23
	-102.337
0.7872
	-51.163
0.9745
	-21.027
1.0000 
	-19.126
1.0000
	-15.535
1.0000
	*
	
	
	
	
	

	Dec-post 23
	-103.690
0.7682
	-52.516
0.9674
	-22.380
0.9999
	-20.479
1.0000
	-16.887 
1.0000
	-1.353
1.0000
	*
	
	
	
	

	Feb 24
	-89.778 
0.8758
	-38.604
0.9952
	-8.468
1.0000
	-6.567
1.0000
	-2.975
1.0000
	12.560
1.0000
	13.912
1.0000
	*
	
	
	

	Mar 24
	-83.109
0.9305 
	-31.935
0.9993
	-1.799 
1.0000
	0.102
1.0000
	3.694
1.0000
	19.229
1.0000
	20.581
1.0000
	6.669
1.0000
	*
	
	

	May 24
	-100.635
0.8138
	-49.461
0.9823
	-19.325
1.0000
	-17.424
1.0000
	-13.832
1.0000
	1.702
1.0000
	3.055
1.0000
	-10.857
1.0000
	-17.526
1.0000
	*
	

	Jul 24
	-83.437
0.9228
	-32.263
0.9991
	-2.127 
1.0000
	-0.226
1.0000
	3.365
1.0000
	18.900
1.0000
	20.253
1.0000
	6.341
1.0000
	-0.328
1.0000
	17.198
1.0000
	*


Bold indicates statistical differences and the colored squares refer to the consecutives survey dates. December 2023 has two values since an outplant event took place.


APPENDIX 14
Photographs of the spider-like structures (e.g. 003 and 013) filled with Pocillopora fragments, placed in Ocotal’s coral reef for its restoration.
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APPENDIX 15
Coverage percentages (%) (±standard error) determined for the corals attached to spider-like stainless steel structures used for the restoration of the Ocotal’s coral reef.

	Date
	Healthy
	Bleached
	Dead
	Number of structures

	May-23
	100.00 (±10.41)
	0.00 (--)
	0.00 (--)
	15

	Aug-23
	99.35 (±13.06 )
	0.47 (±0.28)
	0.18 (±0.12)
	46

	Set-23
	38.05 (±4.46)
	61.95 (±9.63)
	0.00 (--)
	64

	Oct-23
	12.25 (±2.12)
	87.29 (±11.54)
	0.87 (±0.25)
	64

	Nov-23
	13.01 (±2.52)
	85.22 (±12.65)
	1.77 (±0.78)
	64

	Dec.Pre-23
	30.46 (±4.66)
	64.09 (±10.94 )
	5.45 (±3.50)
	64

	Dec.Post-23
	35.60 (±5.05)
	59.35 (±10.10)
	5.05 (±3.24)
	66

	Feb-24
	92.64 (±9.99)
	6.52 (±1.38 )
	0.83 (±0.40)
	66

	Mar-24
	98.45 (±11.86 )
	0.84 (±0.29)
	0.72 (±0.39)
	66

	May-24
	100.00 (±10.85 )
	0.00 (--)
	0.00 (--)
	66

	Jul-24
	99.82 (±7.57)
	0.06 (±0.04)
	0.12 (±0.07)
	66


In bold: Highest values per month. December 2023 has two values since an outplant event took place. In bold: Highest values per month.


APPENDIX 16
Pairwise comparisons of estimated marginal means (EMS) applied to identify differences in the coral health status at each survey date.
	
	Coral status interactions

	
	Healthy - Bleached
	Healthy - Dead
	Bleached - Dead

	May 23
	469.742
<.0001
	469.742
<.0001
	0.000
1.0000

	Aug 23
	671.869
<.0001
	673.837
<.0001
	1.968
0.9987

	Set 23
	-144.257
0.0001
	229.672
<.0001
	373.930
<.0001

	Oct 23
	-466.249
<.0001
	70.667
0.1034
	536.915
<.0001

	Nov 23
	-405.546
<.0001
	63.102
0.2067
	468.649
<.0001

	Dec-pre 23
	-197.579
<.0001
	146.956
0.0005
	344.536
<.0001

	Dec-post 23
	-144.635
0.0005
	186.119
<.0001
	330.754
<.0001

	Feb 24
	328.752
<.0001
	350.472
<.0001
	21.719
0.7998

	Mar 24
	492.177
<.0001
	492.782
<.0001
	0.605
0.9999

	May 24
	623.119
<.0001
	623.119
<.0001
	0.000
1.0000

	Jul 24
	867.393
<.0001
	866.869
<.0001
	-0.524
0.9999


In bold: relations with statistical differences.
December 2023 has two values since an outplant event took place.

APPENDIX 17
Social features related to economy, water skills and experiences in coral restoration and citizen science of the volunteers of the citizen science program for the biological monitoring and coral reef restoration in Ocotal Bay
	Economic features 

	
	Working activities
	
	

	
	
	Private enterprise
	4
	

	
	
	Self-employed
	5
	

	
	
	Non-govermental organizations
	1
	

	
	
	Domestic labor
	1
	

	
	
	Goverment institution
	5
	

	
	
	Other
	4
	

	
	Working activities related to science
	
	

	
	
	Yes
	8
	

	
	
	No
	8
	

	
	Income **
	
	

	
	
	~$ 695 
	1
	

	
	
	~$ 695  – ~$ 955
	0
	

	
	
	~$ 955  – ~$ 1485 
	1
	

	
	
	~$ 1485 – ~$ 1980
	1
	

	
	
	~$ 1980 – ~$ 2970 
	2
	

	
	
	~$ 2970 – ~$ 3960
	3
	

	
	
	More than $ 3960
	5
	

	
	
	No income
	1
	

	
	
	Prefers not to answer
	2
	

	
	Economic dependency of marine ecosystems
	

	
	
	Main source of income
	
	

	
	
	
	Yes
	6
	

	
	
	
	No
	10
	

	
	
	Secondary source of income
	
	

	
	
	
	Yes
	5
	

	
	
	
	No
	11
	

	Water skills

	
	
	
	Perceived skills* 
	
	

	
	Swimming (n = 15)
	4.53 ± 0.23
	
	

	
	Snorkeling (n = 15)
	4.73 ± 0.15
	
	

	
	Scuba diving (n = 14)
	4.27 ± 0.21
	
	

	
	
	
	Scuba diving certifications
	
	
	

	
	
	
	Open water
	3
	
	

	
	
	
	Advanced Open Water Diver
	4
	
	

	
	
	
	Rescue diver
	3
	
	

	
	
	
	Dive master
	1
	
	

	
	
	
	Instructor
	2
	
	

	
	
	
	Instructor's instructor
	1
	
	

	
	
	Diving immersions
	
	
	

	
	
	
	Last year
	n
	Total
	n

	
	
	
	0-10
	3
	0 - 20
	1

	
	
	
	20-30
	5
	20 - 50
	4

	
	
	
	30-40
	0
	50 - 100
	2

	
	
	
	More than 40
	6
	100 - 200
	1

	
	
	
	
	
	200 - 500
	2

	
	
	
	
	
	More than 500
	4

	Coral reef restoration previous experiences

	
	Participation in other projects
	Number of projects
	
	

	
	
	Yes
	8
	2.4 ± 0.44
	
	
	

	
	
	No
	8
	
	
	

	
	
	
	
	Mean (±SE) * 
	
	

	
	Necessity of restoration
	  4.94 ± 0.06
	
	

	
	
	
	
	
	
	

	Citizen science previous experiences
	
	
	

	
	Participation in other projects
	
	
	

	
	
	Yes
	4
	
	
	

	
	
	No
	0
	
	
	

	Ocotal coral reef-citizen science experience

	
	Longevity in the project
	7.56 ± 0.45 (SE) months
	
	
	

	
	
	Min
	1
	
	
	

	
	
	Max
	14
	
	
	

	
	Number of activities
	8.13 ± 0.82 (SE) activities
	
	
	

	
	
	Min
	1
	
	
	

	
	
	Max
	27
	
	
	

	
	Monitoring experience (n = 10)
	
	
	

	
	
	
	First preference
	Second preference
	Third preference

	
	
	
	Fish census
	9
	1
	0

	
	
	
	Substrate census
	1
	5
	4

	
	
	
	Sea urchins census
	0
	4
	6


[bookmark: _heading=h.71gzqgj0vgsq]* Volunteers were asked for their perceived skills or values on a 1 (lower) – to 5 (highest) scale.
** A conversion from costarican colones was applied to USD, the exact value might change based on exchange currency.


APPENDIX 18
Count of the activities performed in marine environments by volunteers of the citizen science program for the biological monitoring and coral reef restoration in Ocotal Bay.
[image: ]


APPENDIX 19
Count of the declared motivations by the volunteers (n = 16) of the citizen science program for the biological monitoring and coral reef restoration in Ocotal Bay, classified based on the Bayraktarov et al. (2020) framework. 
[image: ]


APPENDIX 20
Count of the perceived ecosystemic services by the volunteers (n = 16) of the citizen science program for the biological monitoring and coral reef restoration in Ocotal Bay.
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APPENDIX 21
Word frequency of the concepts of A. “citizen science” and B. “coral restoration” described by volunteers of the citizen science program for the biological monitoring and coral reef restoration in Ocotal Bay.
[image: ]
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