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SELECTING SURVEY SITES From AGRRA PROTOCOLS Version 5.4 (2010)
An AGRRA site is situated in a geomorphic zone of a reef on an insular or continental shelf (as defined by Sullivan
and Bustamanate, 1999) within one of the 12 marine shelf ecoregions of the Tropical Northwestern province of the
Tropical Atlantic biogeographic realm delineated by Spalding et al. (2007).
A site is defined as a more or less homogeneous habitat, roughly 200 m × 200 m in spatial extent, and accessible
from a boat or by swimming from shore. The method for selecting sites will be influenced by the size, abundance,
distribution and habitat complexity of the reefs in the study location. What follows are our recommended
procedures, but we fully understand that modifications may be necessary to accommodate the special conditions of a
given assessment. All such changes should be carefully noted on the UW (underwater) datasheets and DataEntry
spreadsheets.
If the spatial extent, habitat complexity, and/or number of reefs in the study location (shelf, island or country) are so
limited that all prominent habitats can be surveyed within a reasonable time frame, there is no problem. More
commonly, however, the reefs will need to be subdivided or stratified and representative examples randomly
selected from among one or several strata. The most obvious stratifiers are geomorphic characteristics that are
influenced by cross-shelf position (e.g., shelf-edge barrier or bank reefs, lagoonal or mid-shelf patch or linear reefs,
nearshore fringing reefs), orientation (e.g., windward or leeward exposure), depth, slope, etc.
Zones of maximum reef development that are highly recommended for AGRRA surveys include shallow (< ~5 m)
reef crests, many of which were previously constructed by Acropora palmata, and intermediate-depth (~5 - 15 m)
linear or patch reefs that are dominated by large massive corals like the Montastraea annularis species complex.
(Information on A. palmata is particularly relevant nowadays, even when most of the corals are dead and/or their
borders are unclear and point counts substitute for individual colony assessments.) If these habitats are locally
absent, rare, or physically inaccessible, try to select others with an abundance of reef-building corals. Wherever
possible avoid hardgrounds, pavements or bedrock that lack constructional reef frameworks, and depths below about
20 m.
Sites are randomly chosen for survey after the reefs in a location have been stratified by habitat. One method is to
number each distinct reef and use a random method to select the ones to survey. For continuous bank-barrier or
fringing reefs that are several km or more long, sites can be located by randomly choosing among a grid of 200 ×
200 m squares superimposed over the reef in a map, remote image or GIS product (Fig. 1).

Figure 1. 200 m × 200 m grid over reef habitats (From Florida Reef Resilience Program, 2009b).
If accurate coral reef habitat maps are available in digital GIS format, more sophisticated sampling designs can be
developed that are spatially balanced and fully representative using the generalized random tessellation sampling
(GRTS) approach (Stevens & Olson, 2004) or 2-stage stratified random sampling (Cochran, 1977).
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For those with access to ESRI's ArcGIS 9.2 or higher, in addition to providing stratified random sampling, the
NOAA Biogeography Branch Sampling Design Tool can also generate sampling points after previously collected
data are analyzed to compute sample size requirements or efficiently allocate samples among strata
(see: http://ccma.nos.noaa.gov/products/biogeography/sampling/welcome.html).
Load the randomly chosen sites onto at least one GPS unit (two units safeguard against unexpected battery failures
in the field), and use them to navigate to the locations. Unless you are sure that the habitat to be surveyed occurs
within a radius of about 100 m of each randomly selected site, we recommend having alternate, randomly chosen,
“backup” sites available in case some sites in the initial selection are found to be unsuitable (i.e., the habitat was
misclassified) or it proves too dangerous to survey due to inclement weather (Fig. 2).

Figure 2. Site-selection decision tree. (Adapted from Florida Reef Resilience Program, 2009b).
Alternatively, it may be necessary to survey sites that are chosen strategically for some special purpose: because
they are considered degraded, threatened, or in particularly good condition; to compare an MPA or fishery reserve
with an unmanaged “control” or fishing area; to be located off every headland or village, or at some predetermined
distance (such as every 30 km) along a coastline or bank margin. Although this has not always been possible in the
past, strategic sites should be analyzed separately from randomly chosen sites.
The minimum number of randomly chosen sites to survey in each habitat increases as its spatial area in the study
location increases, i.e., S. Cuba > N. Jamaica > Bonaire (e.g., Miller et al., 2008). On the assumption that surveys
are conducted in two zones/shelf (equivalent to the reef crest and deeper) that are usually of unequal spatial area,
Table 1 approximates the minimum sample size (= number of survey sites) for selected Caribbean-area shelf units.
Estimates of reef areas were provided by The Nature Conservancy and are based on the Millennium Coral Reef
Mapping Project’s geomorphic reef classification (see http://imars.usf.edu/corals/). For areas in which the reefs are
not visible in the Millennium Maps (mostly narrow, inshore fringing reefs) or otherwise not given in Table 1, a
minimum of five sites should be sampled within each chosen habitat stratum.
It is critical to record the exact location of the actual site with a GPS. Whenever a survey takes place immediately
below a stationary boat, simply record its position once the boat has stabilized. If the survey will occur some
distance from a boat (typically the case when surveying a reef crest) or from shore (when swimming from land),
note the distance and direction from the recorded GPS location so that a more accurate position can be approximated
later.
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Table 1. Minimum number of survey sites/shelf in the tropical northwestern Atlantic, assuming two zones that are
usually of unequal area/shelf (adapted from Ault and Smith, 2007).
Shelf Unit

Target #
of sites
58

NW Cuba

Target #
of sites
78

Abaco

82

SW Cuba

15

Saba

16

West Panamá

10

Berry Islands

18

Isle of Youth

87

Antigua

13

Gulf of Mosquito

59

Bimini

12

South Central Cuba

10

Montserrat

10

South Costa Rica

10

Cay Sal Bank

39

SE Cuba

301

Guadeloupe

28

Nicaragua

132

Andros

43

Little Cayman

10

Dominica

10

Corn Islands South

18

New Providence

18

Grand Cayman

12

Martinique

19

Corn Islands North

21

Exumas Eleuthera

155

North Jamaica

37

St. Lucia

12

San Andres West

20

Long Island

27

South Jamaica

44

Barbados

11

Nicaragua Rise

113

Southern Great
Bahama
East Bahama

35

Pedro Bank

33

St. Vincent

10

Swan Islands

10

13

East Jamaica

35

Grenada

21

North Honduras

10

East Acklins

10

Morant Cays

10

Trinidad Tobago

11

Bay Islands

30

Acklins Crooked

18

South Haiti

30

Blanquilla

10

Guatemala

33

East Crooked

10

West Haiti

40

Isla La Tortuga

10

Belize

68

Little Inagua

16

North Hispaniola

47

Los Roques East

10

Offshore Belize

67

North Inagua

10

26

Los Roques Central

46

South Yucatan

49

Great Inagua

22

21

Los Roques West

12

Chinchorro

41

Grand Turk

41

NE Dominican
Republic
East Dominican
Republic
South Hispaniola

14

West Venezuela

10

Cozumel

28

East Caicos

10

North Puerto Rico

26

Curaçao

10

North Yucatan

49

East Cuba

69

South Puerto Rico

27

Bonaire

10

Central México

10

NE Cuba

56

USVI BVI

43

Aruba

12

Dry Tortugas

34

North Cuba

19

St Croix

13

East Panamá

68

Ocean Florida Keys

14

Grand Bahama

Shelf Unit

Shelf Unit
Anguilla

Target #
of sites
14

Shelf Unit
Central Panamá

Target #
of sites
10

