Supplement
Table S1 – Study sites; their location, protection level where applicable and survey / interview numbers
	Site
	State
	Latitude
	Longitude
	Protection level
	IUCN category
	RLS surveys
	Site surveys
	Interviews

	Halifax Park
	NSW
	-32.7098
	152.1593
	Full
	II
	26
	6
	8

	Little Beach
	NSW
	-32.7133
	152.1571
	Full
	II
	34
	3
	5

	Fly Point
	NSW
	-32.7145
	152.1518
	Full
	II
	37
	4
	11

	Seahorse Gardens
	NSW
	-32.7152
	152.1504
	Partial
	VI
	13
	3
	6

	Pipeline
	NSW
	-32.7180
	152.1413
	Partial
	VI
	32
	6
	6

	Terrigal Haven
	NSW
	-33.4465
	151.4497
	Open
	
	3
	3
	11

	Long Reef Basin
	NSW
	-33.7352
	151.3074
	Partial
	IV
	7
	3
	10

	Fairy Bower
	NSW
	-33.7996
	151.2931
	Full
	II
	14
	4
	8

	Shelley Beach
	NSW
	-33.7993
	151.2962
	Full
	II
	16
	6
	10

	Fairlight
	NSW
	-33.8010
	151.2742
	Open
	
	12
	4
	9

	Middle Head 
	NSW
	-33.8304
	151.2638
	Open
	
	8
	3
	5

	Camp Cove
	NSW
	-33.8393
	151.2777
	Open
	
	14
	3
	10

	Chowder Bay
	NSW
	-33.8417
	151.2540
	Open
	
	2
	4
	10

	Gordons Bay
	NSW
	-33.9165
	151.2645
	Partial
	IV
	13
	3
	7

	Bare Island SE
	NSW
	-33.9929
	151.2318
	Open
	
	11
	2
	8

	Cruwee Cove
	NSW
	-33.9992
	151.2475
	Partial
	IV
	8
	4
	6

	The Steps, Kurnell
	NSW
	-34.0025
	151.2256
	Open
	
	10
	3
	5

	Boat Harbour
	NSW
	-34.0411
	151.2015
	Partial
	IV
	10
	3
	9

	Shiprock Wall
	NSW
	-34.0692
	151.1300
	Full
	II
	4
	2
	5

	Oak Park
	NSW
	-34.0700
	151.1575
	Open
	
	4
	2
	7

	The Gutter, Shell Harbour
	NSW
	-34.5926
	150.8980
	Open
	
	3
	5
	7

	Bushranger Bay
	NSW
	-34.5982
	150.9012
	Full
	II
	6
	4
	5

	Currarong
	NSW
	-35.0089
	150.8261
	Partial
	VI
	3
	4
	8

	Blenheim Beach
	NSW
	-35.0851
	150.6940
	Full
	II
	4
	3
	6

	Greenfield Beach 
	NSW
	-35.0906
	150.6941
	Full
	II
	15
	4
	6

	Hyams Beach 
	NSW
	-35.1003
	150.6942
	Partial
	VI
	2
	4
	8

	Bristol Pt
	NSW
	-35.1344
	150.7267
	Partial
	IV
	25
	5
	7

	Garden Bay
	NSW
	-35.7839
	150.2347
	Partial
	VI
	6
	4
	7

	Pretty Point
	NSW
	-35.8018
	150.2338
	Partial
	VI
	2
	5
	8

	Guerrilla Bay
	NSW
	-35.8259
	150.2266
	Full
	Ii
	3
	5
	11

	Bermagui Horseshoe Bay 
	NSW
	-36.4234
	150.0796
	Open
	
	1
	2
	11

	Tidal River Wilsons Promontory
	Victoria
	-39.0396
	146.3047
	Partial
	VI
	2
	2
	11

	Jawbone
	Victoria
	-37.8659
	144.8759
	Full
	III
	4
	3
	6

	Point Gellibrand
	Victoria
	-37.8743
	144.9014
	Open
	
	4
	3
	5

	Ricketts Point
	Victoria
	-37.9974
	145.0295
	Full
	Ii
	4
	4
	10

	Halfmoon Bay
	Victoria
	-37.9719
	145.0088
	Open
	
	4
	3
	9

	Blairgowrie
	Victoria
	-38.3573
	144.7737
	Open
	
	6
	2
	10

	Bicheno (Waubs Bay)
	Tasmania
	-41.8686
	148.3034
	Partial
	IV
	16
	3
	6

	Primrose Sands
	Tasmania
	-42.8981
	147.6690
	Open
	
	10
	3
	8

	Kingston Beach
	Tasmania
	-42.9845
	147.3260
	Open
	
	1
	5
	8

	Tinderbox
	Tasmania
	-43.0591
	147.3325
	Full
	IV
	26
	4
	7

	Ninepin
	Tasmania
	-43.2845
	147.1674
	Full
	IV
	30
	2
	8

	Rapid Bay jetty
	South Australia
	-35.5190
	138.1845
	Open
	
	17
	2
	9

	Second Valley
	South Australia
	-35.5095
	138.2145
	Partial
	IV
	16
	2
	9

	Aldinga 
	South Australia
	-35.2668
	138.4336
	Full
	II
	8
	4
	8

	South Port
	South Australia
	-35.1678
	138.4623
	Partial
	IV
	16
	5
	7

	Marino Rocks
	South Australia
	-35.0525
	138.5027
	Open
	
	4
	4
	7

	Port Noarlunga
	South Australia
	-35.1475
	138.4630
	Full
	II
	12
	4
	8

	The Bluff
	South Australia
	-35.5889
	138.6055
	Partial
	IV
	14
	2
	8

	The Basin
	Western Australia
	-31.9874
	115.5340
	Open
	
	6
	3
	9

	Parker Point
	Western Australia
	-32.0258
	115.5297
	Full
	II
	22
	2
	8

	Green Island
	Western Australia
	-32.0173
	115.5001
	Full
	II
	21
	2
	8

	Fishook Bay
	Western Australia
	-32.0244
	115.4516
	Partial
	IV
	17
	2
	8

	Hillarys Boy-in-a-Boat
	Western Australia
	-31.8276
	115.7328
	Full
	Ia
	2
	2
	7

	Cape Peron
	Western Australia
	-32.2681
	115.6849
	Open
	
	8
	3
	7

	Shoalwater Islands
	Western Australia
	-32.2724
	115.6859
	Partial
	VI
	7
	3
	8



Table – S2 Interview guide
We commenced each participant interaction by explaining the general context and scope for the research, and gaining consent in accordance with our ethics permit, before conducting an interview using the following guide: 
	Question
	Notes

	Name
	

	How often do you come here?
	Probe for last month and total

	
	

	Are you a local?
	yes/no

	Number of years coming here
	

	Why do you come here?
	Probe for activities at site; categorical yes/no for each activity, unprompted, with the activity list developing over the course of the early interviews; see Table S3

	Do you do anything to help care for this place?
	Prompted, using categories in Table 2. Probe for examples and frequencies.

	Why do you (do these things)?
	Probe for elaboration, note ecological values and other motivations.

	How does the marine life here compare to other places in the region?
	5 part scale from much worse to much better. Probe for elaboration.

	What is your favourite marine life here?
	Probe for elaboration.

	Demographic and numeric data
	Sex, age range, size of social network



Table S3 Recreational activities. % of each user category observed in fully protected areas, partially protected areas and open sites, total across all sites surveyed, and % of participants who self-reported undertaking each usage category at their site; last column does not add to 100% as most participants reported undertaking more than one usage category.
	User category
	% in full PAs
	% in partial PAs
	% in open sites
	% across all sites
	Reported by % of participants

	Swimming
	9.9
	9.2
	9.2
	9.5
	41.5

	Snorkelling
	3.5
	0.9
	1.0
	2.0
	21.4

	SCUBA diving
	6.1
	3.3
	3.1
	4.4
	15.7

	Boarding and boating
	1.0
	4.0
	6.3
	3.6
	9.1

	Relaxing
	44.4
	34.1
	42.6
	41.6
	31.0

	Walking
	33.3
	34.6
	27.5
	31.4
	55.8

	Exercising
	1.7
	4.4
	1.1
	2.0
	4.6

	Line fishing
	0.1
	8.9
	8.3
	5.0
	16.6

	Spearfishing
	0.0
	0.6
	0.9
	0.5
	1.8




Table S2 - Stewardship action categories, proportion of participants who reported actions in each category (%), and examples of quotations (with participant reference number). Categories are based on Turnbull et al (2020)
	Stewardship category
	%
	Example quotations

	Sustainable use
	18
	“I just take fish for the table and no more” (36)
“You make sure you’re not in the marine reserve when you fish” (102)
“I always catch and release” (105)

	Education
	41
	“I’m looking to contribute, to educate others, now I’m retired” (255)
“I educate kids on how to care for (this place) and the importance of animals” (360)
“The beauty of the environment here is an opportunity to educate others” (420)

	Advocacy
	19
	“I’m an environmental advocate. We only act locally” (181)
“Reserves have a positive impact, any argument to the contrary is absurd. I support them and I'm a fisher” (219)
“I enjoy bird counting. My data can influence decision-makers” (362)

	Informal enforcement
	21
	“I have approached people and said ‘that’s an undersize fish’ but you have to be careful” (70)
“We always call out if we see fishing boats; I have the fisheries hotline on speed dial” (95)
“It’s worthless to have reserves if they don’t restrict fishing, so we have to enforce reserves” (281)

	Monitoring
	15
	“I count the number of people with a clicker, and write down the species that are seen each day” (2)
“I take photos for iNaturalist” (64)
“We do the nudibranch census here each year” (101)

	Preservation
	28
	“I like to preserve it, to let the marine life recover” (12) 
“I learnt to look after the environment in Scouts, to keep it pristine” (293)
“You have to respect what you’ve got, not damage things, so you can come back” (322)

	Restoration
	75
	“I always take three for the sea” (95)
“We’re an active group that has been cleaning up the beach” (96)
“I bring the grand-kids here to do clean-ups” (255)




Table S3S4. Quantitative results of univariate analysis (LMM using LME4); Graph panel in figure 4 referencing each result, estimate, standard error, t value and p value for each model
	Linear model
	Fig. 4 panel
	Est
	SE
	t
	P

	Fully-protected areas attract association with higher individual stewardship 
	a
	0.505
	0.221
	2.286
	0.027

	Fully-protected areas association with attract higher maximum stewardship
	
	1.971
	0.514
	3.833
	0.0004

	Marine life related signage attracts corresponds with higher maximum stewardship
	b
	0.400
	0.184
	2.173
	0.034

	Sites with higher maximum stewardship have more big fish biomass
	c
	0.221
	0.099
	2.231
	0.03

	Sites with higher maximum stewardship have more fish biomass
	
	0.179
	0.081
	2.206
	0.032

	The effect of max stewardship on big fish biomass is stronger in fully-protected areas
	c
	0.268
	0.088
	3.033
	0.009

	Fully protected areas have higher big fish biomass
	d
	1.246
	0.617
	2.019
	0.05

	People undertake more stewardship at sites with more diverse habitat
	e
	0.095
	0.043
	2.201
	0.033

	People undertake more stewardship when they perceive better marine life
	f
	0.304
	0.112
	2.716
	0.007



Table S4S5 Key ecological values motivating the Sustainability Spiral, the percentage of participants undertaking stewardship who mentioned each theme, and examples (participant number in brackets)
	Theme
	% of stewards
	Examples

	Marine life / wildlife in general
	10%
	“Because marine life is fragile” (14)
“For the marine life; nature is part of us, we have to care for it” (108)
“To keep marine life healthy” (127)
“Respect and fascination for marine life” (419)

	The environment
	9%
	“I have a passion for the environment, to stop it being degraded” (217)
“I fear for the future, the environment, with climate change” (227)
“Because we should care about and respect the environment” (364)

	Reduce harm to wildlife
	8%
	“Rubbish harms marine life” (129)
“Dolphins are killed by pollution, marine life is impacted” (142)
“To protect the environment and avoid damaging wildlife” (373)

	Protection and management
	7%
	“Preserve it from overfishing and commercialisation” (49)
“Our sanctuaries are so small, any transgression is a big issue” (183)
“I’m an advocate for protecting marine life” (425)

	Natural or pristine
	5%
	“To maintain the environment in as pristine a state as possible” (107)
“Keep it natural and preserve the environment” (141)



Table S5S6 Key social values motivating the Sustainability Spiral, the percentage of participants undertaking stewardship who mentioned each theme, and examples (participant number in brackets)
	Theme
	% of stewards
	Examples

	Aesthetics
	7%
	“It’s a pretty spot, I love the outlook” (120)
“To keep it looking nice” (202)
“It’s one of the most beautiful places” (65)

	Cleanliness
	7%
	“To keep the place clean, it’s good for others” (18) 
“Nice to come and see it clean” (366)
“I don’t like seeing rubbish” (412)

	Families
	7%
	“For our kids, for future generations” (93)
“To teach the kids about looking after it” (223)
“For my grandkids; we’re custodians of marine life” (317)

	Experiencing the environment
	4%
	“Anyone can come here; experiencing it makes people care” (62)
“Don’t mess in your own nest; respect the environment” (247)

	Experiencing marine life / wildlife
	4%
	“To see all the fish like groupers” (102)
“So the animals are there for others to see” (311)



