Let the fish do the cropping: identifying fish grazers to improve coral aquaculture
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	Table 1: Bayesian model parameters

	Response variable
	Model form
	Distribution
	Link
	Priors
	Iterations (warmup)
	Thinning

	Fish bite rate 
	bites_t ~ treatment*tile_status + (1|treament_rep_r)
	Negative Binomial
	log
	prior(normal(1.8, 2.2), class = 'Intercept') + prior(normal(0, 1), class = 'b') + prior(student_t(3, 0, 3), class = 'sd') + prior(gamma(0.01, 0.01), class = 'shape')
	10,000 (5,000)
	10

	Acropora kenti mortality
	dead_post | trials(1) ~ treatment*recruit_age + (1|treament_rep_r)
	Binomial
	logit
	prior(normal(-4.6, 2.5), class = 'Intercept') + prior(normal(0, 2.5), class = 'b') + prior(student_t(3, 0, 1), class = 'sd')
	10,000 (2,500)
	5

	Acropora millepora mortality
	dead_post | trials(1) ~ treatment*recruit_age + (1|treament_rep_r)
	Binomial
	logit
	prior(normal(-4.6, 2.5), class = 'Intercept') + prior(normal(0, 2.5), class = 'b') + prior(student_t(3, 0, 1), class = 'sd')
	10,000 (2,500)
	5

	Goniastrea retiformis mortality
	dead_post | trials(1) ~ treatment + (1|treament_rep_r)
	Binomial
	logit
	prior(normal(0, 1), class = 'Intercept') + prior(normal(0, 2.5), class = 'b') + prior(student_t(3, 0, 2.5), class = 'sd')
	10,000 (2,500)
	5

	Detritus percentage cover
	detritus ~ treatment*exposure + (1|treatment_rep)

zi ~ treatment*exposure
	Zero-inflated negative binomial
	log
	prior(normal(1.9, 1.5), class = 'Intercept') + prior(normal(0, 1.5), class = 'b') + prior(student_t(3, 0, 1.5), class = 'sd') + prior(logistic(0, 1), class = 'Intercept', dpar = 'zi') + prior(normal(0, 1), class = 'b', dpar = 'zi') + prior(gamma(0.01, 0.01), class = 'shape')
	5,000 (2,500)
	5

	Filamentous algae percentage cover
	filamentous_algae ~ treatment*exposure + (1|treatment_rep) 

zi ~ treatment*exposure
	Zero-inflated negative binomial
	log
	prior(normal(3.2, 1.5), class = 'Intercept') + 
  prior(normal(0, 0.5), class = 'b') + prior(student_t(3, 0, 1.5), class = 'sd') + prior(logistic(0, 1), class = 'Intercept', dpar = 'zi') + prior(normal(0, 1), class = 'b', dpar = 'zi') + prior(gamma(0.01, 0.01), class = 'shape')
	5,000 (2,500)
	5

	Turf algae percentage cover
	turf_algae ~ treatment*exposure + (1|treatment_rep) 

zi ~ treatment*exposure
	Zero-inflated negative binomial
	log
	prior(normal(1.9, 2), class = 'Intercept') + 
  prior(normal(0, 1), class = 'b') + prior(student_t(3, 0, 2), class = 'sd') + prior(logistic(0, 1), class = 'Intercept', dpar = 'zi') + prior(normal(0, 1), class = 'b', dpar = 'zi') + prior(gamma(0.01, 0.01), class = 'shape')
	5,000 (2,500)
	5

	Fouling percentage cover 

Fouling = sum of filamentous, turf and detritus percentage cover
	fouling ~ treatment*exposure + (1|treatment_rep) 

zi ~ treatment*exposure
	Zero-inflated negative binomial
	log
	prior(normal(3.7, 1), class = 'Intercept') + 
  prior(normal(0, 0.5), class = 'b') + prior(student_t(3, 0, 1), class = 'sd') + prior(logistic(0, 1), class = 'Intercept', dpar = 'zi') + prior(normal(0, 1), class = 'b', dpar = 'zi') + prior(gamma(0.01, 0.01), class = 'shape')
	5,000 (2,500)
	5

	Bare tile percentage cover
	bare_tile ~ treatment*exposure + (1|treatment_rep)
	Gaussian
	identity
	prior(normal(43, 20), class = 'Intercept') + prior(normal(0, 50), class = 'b') + prior(student_t(3, 0, 20), class = 'sd'
	5,000 (2,500)
	5








	Table 2: Results from Bayesian models

	
	
	Modelled median
(lower – upper 95% credibility interval (highest posterior density interval))

	
	Response
	Acanthurus nigrofuscus
	Ctenochaetus binotatus
	Salarias fasciatus
	Zebrasoma scopas
	Manual
	Uncleaned

	Acropora kenti mortality
(probability)
	1-week-old, single polyp
	0.0119
(0.0011 – 0.0323)
	0.0861
(0.0133 – 0.2218)
	0.0120
(0.0007 – 0.0386)
	0.0082
(0.0001 – 0.0264)
	0.0213
(0.0007 – 0.0736)
	0.0149
(0.0004 – 0.0536)

	
	1-month-old, multi-polyp
	0.0009
(0.0000 – 0.0059)
	0.0011
(0.0000 – 0.0116)
	0.0029
(0.000 – 0.0168)
	0.00002
(<0.000 – 0.0037)
	0.0150
(0.0002 – 0.0690)
	0.0004
(0.000 – 0.0083)

	Acropora millepora mortality
(probability)
	1-week-old, single polyp
	0.0026
(0.000 – 0.0109)
	0.0249
(0.0002 – 0.0951)
	0.0035
(0.0000 – 0.0199)
	0.0028
(0.0000 – 0.0164)
	0.0037
(0.000 – 0.0199)
	0.0003
(0.0000 – 0.0036)

	
	1-month-old, multi-polyp
	0.0007
(0.0000 – 0.0038)
	0.0038
(0.0000 – 0.0183)
	0.0013
(0.0000 – 0.0104)
	0.0009
(0.0000 – 0.0062)
	0.0016
(0.0000 – 0.0095)
	0.0000
(0.0000 – 0.0014)

	Goniastrea retiformis mortality
(probability)
	1-week-old, single polyp
	0.0626
(0.0000 – 0.5122)
	0.8888
(0.3989 – 1.0000)
	0.4301
(0.0791 – 0.8156)
	0.0510
(0.0002 – 0.4029)
	0.3066
(0.0003 – 0.8296)
	0.1231
(0.0003 – 0.6080)

	Bite-rate (bites per min)
	Coral tiles
	2.9
(1.1 – 5.6)
	5.7
(1.5 – 12.6)
	1.1
(0.2 – 2.7)
	2.6
(0.9 – 6.5)
	NA
	NA

	
	Tank walls or shelters
	0.8
(0.2 – 2.7)
	3.4
(0.7 – 8.2)
	0.7
(0.2 – 1.7)
	1.8
(0.5 – 4.1)
	
	

	Detritus cover (%)
	Pre-exposure
	10.43
(7.11 - 14.86)

	7.43
(4.32 – 14.8)
	13.77
(9.20 – 19.56)
	14.21
(9.99 – 20.33)
	8.82
(5.34 – 12.89)
	10.75 (7.10 – 15.33)

	
	Post-exposure
	6.58
(4.07 – 10.19)
	1.54
(0.42 – 3.74)
	7.52
(4.75 – 11.17)
	11.21
(7.52 – 15.78)
	3.63
(2.11 – 5.76)
	6.06
(3.83 – 8.67)

	Filamentous algae cover (%)
	Pre-exposure
	24.96
(19.45 – 31.58)
	27.48
(20.90 – 35.25)
	17.99
(13.44 – 23.36)
	16.30
(12.05 – 21.34)
	21.77
(16.14 – 28.47)
	17.46
(12.89 – 22.39)

	
	Post-exposure
	24.99
(19.03 – 32.36)
	6.12
(4.06 – 8.36)
	23.52
(16.88 – 30.59)
	23.14
(17.05 – 30.34)
	28.65
(21.88 – 38.14)
	30.50
(23.15 – 39.53)

	Turf algae cover (%)
	Pre-exposure
	10.66
(2.96 – 21.27)
	8.98
(1.89 – 22.36)
	5.88
(1.68 – 14.27)
	7.59
(0.46 – 31.82)
	3.99
(0.77 – 10.11)
	5.75
(0.05 – 42.84)

	
	Post-exposure
	5.13
(1.04 – 11.43)
	2.68
(0.04 – 20.66)
	7.12
(1.59 – 16.98)
	7.80
(1.02 – 23.21)
	1.59
(0.22 – 6.44)
	2.11
(0.01 – 35.69)

	Fouling cover (%)
	Pre-exposure
	42.21
(31.53 – 53.05)
	35.83
(25.99 – 45.40)
	34.00
(25.84 – 44.42)
	30.06
(22.47 – 38.51)
	30.10
(22.75 – 39.08)
	27.07
(20.25 – 35.45)

	
	Post-exposure
	31.51
(23.51 – 40.63)
	6.51
(4.44 – 8.94)
	32.10
(23.79 – 41.64)
	33.84
(26.28 – 45.73)
	30.56
(22.00 – 39.86)
	35.27
(26.77 – 46.03)

	Bare tile cover (%)
	Pre-exposure
	44.04
(36.00 – 51.92)
	50.48
(41.93 – 58.07)
	55.83
(47.44 – 63.82)
	57.06
(49.66 – 65.77)
	61.52
(52.38 – 68.70)
	60.39
(52.10 – 68.53)

	
	Post-exposure
	58.72
(50.37 – 66.75)
	79.85
(70.89 – 87.53)
	58.63
(50.79 – 66.73)
	53.69
(45.49 – 62.35)
	59.99
(52.34 – 68.78)
	52.24
(44.10 – 60.13)








