
Country Marine reserve Reserve Percent change Source
size Bio- Density Organism Species

(km2) mass size richness

Temperate reserves
Argentina Islote Lobos 16 58 –7 Narvarte et al. 2006
Australia Crayfish Point 23 Pederson & Johnson 2006

Governor Island 0.6 2300 62 26 –11 Edgar & Barrett 1999
Maria Island 7 464 131 15 15 Edgar & Barrett 1999, Pederson & Johnson

2006
Merrett Rifle Range 0.3 5 Keough & Quinn 2000
Ninepin 0.59 1375 20 14 19 Edgar & Barrett 1999
Tinderbox 0.53 240 314 17 –3 Edgar & Barrett 1999

Canada ‘Ecological reserve’ 11 –1 Wallace 1999
‘Prison reserve’ 22 15 Wallace 1999
Duck Islands 4 8 Rowe 2002
Round Island 522 5 Rowe 2002
Whytecliff 0 Martell et al. 2000

Chile Las Cruces 0.044 478 2206 153 100 Oliva & Castilla 1986, Duran & Oliva 1987,
Castilla & Bustamante 1989, Duran &
Castilla 1989, Manriquez & Castilla 2001,
Loot et al. 2005

Mehuin 0.006 –77 Moreno et al. 1986
France Carry-le-Rouet 0.85 78 16 Harmelin et al. 1995

Cerbère-Banyuls 6.5 372 17 17 Bell 1983, Jouvenel & Pollard 2001,
Lecchini et al. 2002, Lloret & Planes 2003

Couronne, Côte Bleue 2.1 119 78 120 Jouvenel et al. 2004, Claudet et al. 2006
Marine Park
Scandola 0.72 112 24 80 15 Francour 1991, 1994, 1996, 2000

Italy Capraia 15.75 63 –6 Benedetti-Cecchi et al. 2003, Micheli et al.
2005

Cinque Terre 0.79 60 21 Tunesi et al. 2006
Giannutri –6 –2 Benedetti-Cecchi et al. 2003, Micheli et al.

2005
Miramare 1.21 43 17 Guidetti et al. 2005a,b
Molarotto Island 5.29 747 Ceccherelli et al. 2006
Torre Guaceto 1.83 219 Ceccherelli et al. 2006, Guidetti 2006
Ustica Island 0.65 96 23 Milazzo et al. 2000, La Mesa et al. 2006

New Zealand Cape Rodney-Okakari  5.49 442 379 36 –3 McCormick & Choat 1987, Davis 1989, 
Point/Leigh Cole et al. 1990, Babcock et al. 1999, Millar

& Willis 1999, Willis et al. 2000, 2003,
Shears & Babcock 2002, 2003, Willis &
Anderson 2003, Langlois et al. 2005, Willis
& Millar 2005

Table S1. Marine reserve area and percent change in reserve means for the 4 biological variables: biomass, density, organism
size and diversity
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Table S1 (continued)2

Country Marine reserve Reserve Percent change Source
size Bio- Density Organism Species

(km2) mass size richness

Hahei 8.4 555 307 47 Willis & Babcock 2000, Willis et al. 2003,
Langlois et al. 2005, Willis & Millar 2005

Long Island-Kokomohua 6.19 51 27 Cole et al. 2000, Davidson 2001
Poor Knights Island 18.9 1209 277 MacDiarmid & Breen 1992, Denny et al.

2004
Tawharanui 3.5 1215 967 20 Babcock et al. 1999, Shears & Babcock

2002, Willis et al. 2003, Langlois et al. 2005,
Willis & Millar 2005, Shears et al. 2006

Tonga Island 18.35 33 24 Davidson et al. 2002
South Betty’s Bay 7.41 37 Mayfield et al. 2005
Africa De Hoop 230 264 Bennett & Attwood 1991

Dwesa-Cwebe 39 439 139 22 –27 Siegfried et al. 1985, Hockey & Bosman
1986, Lasiak 1993, 2006, Branch & Oden-
daal 2003

Hluleka 4 –17 Hockey & Bosman 1986
Isi laka –17 –37 Hockey & Bosman 1986
Tsitsikamma 300 1291 598 20 Buxton & Smale 1989, Buxton 1993, 

Cowley et al. 2002
Spain Cabo de Gata 122 152 –15 –9 Garcia-Charton et al. 2004

Cabo de Palos 18.98 974 95 19 Garcia-Charton et al. 2004
Cabrera 87.03 232 5 24 Garcia-Charton et al. 2004
Columbretes Islands 44 714 Goñi et al. 2001
Gaztelugatxe 1.58 194 248 –3 Borja et al. 2006
Isla La Graciosa e islotes 0.01 423 348 Tuya et al. 2006
del norte de Lanzarote
Medes Islands 3 178 1270 25 Garcia-Rubies & Zabala 1990, Sala &

Zabala 1996, Macpherson et al. 2000,
Hereu et al. 2005, Tsounis et al. 2006

Punta La Restinga-Mar 1.55 88 127 Tuya et al. 2006
de Las Calmas

USA Anacapa Island, CA 0.137 –23 21 Rogers-Bennett et al. 2002
Big Creek, CA 8 –23 72 –1 Paddack & Estes 2000, Yoklavich et al. 2002
Gerstle Cove, CA 0.2 27 27 Fanshawe et al. 2003
Hopkins Marine 2.75 188 50 21 Paddack & Estes 2000
Station, CA
Naranganset Bay, RI 1.07 144 100 Rice et al. 1989
Platform Gail de facto 0.129 –22 Schroeder & Love 2002
reserve, CA
Point Lobos, CA 3.14 107 27 24 Paddack & Estes 2000
San Diego-La Jolla, CA 2.16 578 15 Parnell et al. 2005

Tropical reserves
Australia Heron Island 12 277 12 Craik 1981

Keppel Islands 1.04 423 17 Evans & Russ 2004
Lizard Island 9.9 20 Zeller & Russ 1998
Mandu sanctuary zone 13.49 112 35 33 Westera et al. 2003
Maud sanctuary zone 21.51 182 –3 15 Westera et al. 2003
Osprey sanctuary zone 95.13 73 –10 6 Westera et al. 2003
Palm Islands 194 17 Graham et al. 2003, Evans & Russ 2004,

Williamson et al. 2004
Tripcony Bight 5.7 108 3 Pillans et al. 2005
Whitsunday Islands 4.26 174 19 Graham et al. 2003, Evans & Russ 2004,

Williamson et al. 2004
Willes Island 1.9 221 4 Pillans et al. 2005

Bahamas Exuma Cays Land 456 344 155 14 Stoner & Ray 1996, Sluka et al. 1997, 
and Sea Park Chiappone et al. 2000, Lipcius et al. 2001,

Mumby et al. 2006
Barbados Barbados 2.3 68 24 6 Rakitin & Kramer 1996, Chapman &

Kramer 1999, Tupper & Juanes 1999
Belize Glover’s Reef 74 1987 55 Acosta & Robertson 2003

Half Moon Caye 39.25 107 10 Carter & Sedberry 1997
Hol Chan 2.6 106 79 Polunin & Roberts 1993, Roberts & Polunin

1993, Carter & Sedberry 1997, Williams &
Polunin 2000



Table S1 (continued)

Country Marine reserve Reserve Percent change Source
size Bio- Density Organism Species

(km2) mass size richness

Brazil Arquipelago 802 10 Floeter et al. 2006
Fernando de Noronha 18.2 282 Garla et al. 2006

Cayman Cayman Islands marine 0.7 1 Williams & Polunin 2000
Islands park zones
Costa Rica Manuel Antonio 6.82 65 34 Ortega 1987
Cuba Parque Nacional 46 20 Williams & Polunin 2000

Punta Frances
Egypt Dagal/El-dakal 1 Galal et al. 2002, Ashworth et al. 2004

Nakhlet El Tal 5 Galal et al. 2002
Ras Atantour/Tantor 65 Galal et al. 2002, Ashworth et al. 2004
Ras Mohamad NP 21.1 -34 –15 –7 Roberts & Polunin 1992
Ras Nasrani –20 Galal et al. 2002
South Ghargana 83 6 Galal et al. 2002, Ashworth et al. 2004, 

Ashworth & Ormond 2005
France Mayotte Island 5.25 154 –17 1 Letourneur 1996
Israel Coral Beach 0.016 –16 102 Epstein et al. 1999
Jamaica Pedro Bank 76 22 100 Koslow et al. 1988
Kenya Kisite 15 446 277 Watson & Ormond 1994

Malindi 6.3 831 9 Mcclanahan & Muthiga 1988, Kaunda-
Arara & Rose 2004

Mombasa 10 –4 32 104 100 McClanahan 1994, McClanahan &
Kaunda-Arara 1996

Watamu 10 587 8 Kaunda-Arara & Rose 2004
Netherland Saba 0.9 50 Polunin & Roberts 1993
Antilles
New Abore Reef 150 79 Ferraris et al. 2005
Caledonia Amedee 2.8 221 171 50 Wantiez et al. 1997

Bailly 2.4 44 100 29 Wantiez et al. 1997
Larégnère islet 8.5 168 39 30 Wantiez et al. 1997, Chateau & Wantiez

2005
Maitre 9 850 350 143 Wantiez et al. 1997
Signal 4.3 270 329 90 Wantiez et al. 1997

Papua New Tamane Puli 0.02 45 7 Jones et al. 2004
Guinea
Philippines Alegre 0.2 809 25 Russ et al. 2005

Apo Island 0.225 684 141 26 White 1988, Clark et al. 1989, Russ &
Alcala 1996, 1998, 2003, Russ et al. 2003,
2004, 2005, Walmsley & White 2003,
Abesamis & Russ 2005, Alcala et al. 2005,
Abesamis et al. 2006a

Balicasag 0.08 35 7 White 1988, Clark et al. 1989, Walmsley &
White 2003, Abesamis et al. 2006b

Binaliwan 0.085 9 Russ et al. 2005
Bolisong 0.1 5 Russ et al. 2005
Bongalonan 0.2 2800 10 Russ et al. 2005
Cangmating 0.06 –22 Russ et al. 2005
Canlucani 0.09 –64 Russ et al. 2005
Carbin Reef 2 805 69 Maliao et al. 2004
Maca Reef 10 410 80 Maliao et al. 2004
Masaplod 0.06 222 Russ et al. 2005
Pamilacan Island 0.3 147 27 White 1988, Clark et al. 1989, 

Walmsley & White 2003
Sumilon 0.125 502 122 31 Russ 1985, Alcala 1988, Russ & Alcala

1996, 1998, 2003, Alcala et al. 2005, Russ et
al. 2005

Sumilon ‘outside’a 0.375 370 610 Russ & Alcala 1996, 1998
Tambobo 0.08 1 Russ et al. 2005
Tandayag 0.06 87 Russ et al. 2005

Seychelles Cousin Island 1.2 150 Jennings et al. 1996
Sainte Anne 10 67 Jennings et al. 1996

Solomon Arnavon Islands 83 145 9 Lincoln-Smith et al. 2006
Island
St. Lucia Anse Chastanet 0.026 100 Roberts & Hawkins 1997
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Table S1 (continued)

Country Marine reserve Reserve Percent change Source
size Bio- Density Organism Species

(km2) mass size richness

Soufriere 3.06 62 –3 7 0 Roberts et al. 2001, Hawkins & Roberts
2004, Hawkins et al. 2006

USA Fort Jefferson, FL 19 55 Davis 1977
Kealakakua, HI 1.28 24 6 –4 Grigg 1994
Looe Key Reef, FL 15.54 158 Clark et al. 1989, Childress 1997
Manele, HI 1.25 313 57 2 Grigg 1994
Merritt Island, FL 39.6 51 Johnson et al. 199
Red Hind Bank, USVI 41 60 61 4 Nemeth 2005
Tortugas Bank, FL 566 52 Ault et al. 2006
Western Sambo, FL 30 49 9 Cox & Hunt 2005

Venezuela Los Roques Archipelago 4 156 6 Weil& Laughlin 1984, Robertson et al. 2005

aThe ‘outside’ reserve at Sumilon in the Philippines refers to the area outside the reserve that received protection at various
times (it is distinct from, but adjacent to, the Sumilon reserve)
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Table S2. Average percent change calculated from reserve response ratios for invertebrate characteristics. N (in parentheses):
number of reserves for which each biological variable was measured; B: biomass; D: density; S: organism size. There was not suf-
ficient species richness data for analysis. Significance for 2-tailed t-tests, testing for mean log response ratios significantly differ-

ent than zero, is indicated as follows: *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001

Characteristic Categories Category details Percent change (N)
B D S

Adult mobility Sessile Attached to substrate 472(2) 370(35) 45(4)
Limited mobility e.g. limpets and other small gastropods, 213(5) 252**(26) 35**(16)

abalone, surf clams, nudibranchs, sea 
cucumbers, polychaetes

Mobile e.g. lobster, crabs, conch, octopus, urchins 850(9) 277*(35) 22*(19)

Target status High 820*(12) 385***(58) 28(31)
Low 24(1) 4(9) 0.3(1)
Not targeted 33(4) 115(19) 20(3)

Trophic level Herbivore 83(3) 135(33) 25**(22)
Primary producer/ e.g. corals 110(23) 77(2)
filter feeder
Filter feeder 142(5) 1150(17) 42(3)
Detritivore –36(2) –26(3) –11(1)
Omnivore –2(3) 65(5) 4(2)
Invertivore 1173**(10) 501***(26) 41*(12)

Larval dispersal Little/none Direct developing/brooding species 3(3) –3(2)
potential Short distance Indirect development with larval duration ≤4 d 200(10) 61(3)

Longer distance Indirect development with larval duration >4 d 738(13) 340***(50) 26***(31)

Table S3. Average percent change calculated from reserve
response ratios for the algal functional groups. N: number of
reserves for which each biological variable was measured.
None of the mean log response ratios were significantly dif-

ferent than zero (2-tailed t-tests, p ≤ 0.05)

Functional group Biomass  N Density  N
percent percent 
change change

Crustose algae 121 1 –2 7
Filamentous algae –96 1 33 4
Articulated calcareous algae 67 1 54 7
Corticated foliose algae –27 1 25 8
Corticated macrophytes –41 1 184 4
Leathery macrophytes 812 1 512 11
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Table S4. Average percent change calculated from reserve response ratios for the invertebrate taxonomic classifications. N (in
parentheses): number of reserves for which each biological variable was measured; B: biomass; D: density; S: organism size.
There was not sufficient species richness data for analysis. Significance for 2-tailed t-tests, testing for mean log response ratios 

significantly different than zero, is indicated as follows: *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001

Percent change (N) Taxonomic Percent change (N)
Phylum B D S group B D S

Mollusca 240(5) 422***(29) 33***(18) Gastropods 423(5) 301***(26) 31**(16)
Bivalves 129(4) 1471(12) 64(2)

Cephalopods 3(3) –7(1)
Echinodermata –50(3) 198(19) –0.1(7) Urchins –50(3) 205(18) 2(6)

Sea cucumbers –26(3) –11(1)
Arthropoda 889**(10) 323***(24) 33*(12) Barnacles 194(1) 248(1) –3(1)

Crabs 77(1) 155*(6) 4(2)
Hermit crabs –41(2) –39(2)

Lobsters 1450***(6) 541***(21) 44*(9)
Cnidaria 98(25) 77(2) Hard corals 120(22) 102(1)

Soft corals –14(3) 52(1)
Anthozoa (hard and soft corals) –2(4)

Hydrozoa –44(2)
Porifera 868(2) Sponges 868(2)
Annelida 3(3) Polychaetes 3(3)


