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INTRODUCTION 
Coral reefs are diverse marine ecosystems that flourish in the clear, tropical waters of the South 
Pacific. Samoa is fortunate to have well developed coral reefs surrounding most of the islands 

.... in the archipelago. These reefs are an important natural resource, since they provide the basis for 
the valuable inshore fishery for the people of American and Western Samoa (Craig et al. 1993, 
Zann 1991). Coral reefs also play an integral role in the rich cultural heritage of these islands. 

Unfortunately, Samoan reefs have suffered many major impacts in the last two decades, including 
three severe hurricanes: Hurricanes Tusi, Ofa and Val in 1987, 1990 and 1991 respectively 
(Birkeland et al. 1996, Craig et al. 1995, Maragos et al. 1994, Zann & Sua 1991); several major 
outbreaks of the corallivorous starfish A canthaster planci (Bell 1989, Birkeland 1982, Birkeland 
& Randall 1979, Zann 1991, 1992); and a mass coral bleaching event (Craig et al. 1995, Gareau 
& Hayes 1994). 

Coral reefs are robust ecosystems that can recover quickly from such "natural" disturbances. In 
the absence of further disturbances, Samoan reefs have the potential to recover to a large extent 
in one to two decades (see Zann & Sua 1991). However, there is now concern that human 
impacts may be contributing to the degradation of these reefs, and inhibiting their ability to 
recover from natural disturbances (Craig et al. 1995, Zann & Sua 1991). Of particular concern 
is the rapidly increasing human population in both American and Western Samoa, which has lead 
to an increase in human impacts on reefs and their associated fisheries (Craig et al. 1995, 
Saucerman 1995; Wass 1982a, Zann 1991). Human activities that pose threats to the future of 
these reefs include: 
» coastal construction, especially dredging and filling operations; 
» increased sedimentation due to poor land use practices; 
» eutrophication caused by a increase in nutrients in nearshore waters as a result of runoff from 

domestic sewage, piggery waste and the effluent from the tuna canneries in Pago Pago Harbor; 
» pollution from urban, industrial and agricultural areas (eg. fuel spills, heavy metals, herbicides 

and pesticides); 
» solid waste pollution (eg. trash); 
» coral and sand mining; 
»boat groundings; 
» overfishing; and 
» the use of destructive fishing techniques including dynamite fishing and traditional fish poisons 

such as "ava niu kini" (Derris elliptica) and "futu" (Barringtonia asiatica). 

Many studies have reported that some Samoan reefs have been severely degraded by a 
combination of these natural and human disturbances in recent years (Bell 1989, Birkeland 1982, 
Birkeland & Randall 1979, Birkeland et al. 1996, Buckley 1986, Green et al. 1996, Itano & 
Buckley 1988, Maragos et al. 1994, Zann 1991, 1992, Zann & Sua 1991). The result is that there 
is now a need for a systematic, quantitative survey of the coral reefs of the Samoan Archipelago 
to determine the current condition of these reefs. This information is vital for the future 
conservation of the reefs, and the sustainable harvest of reef fishes, which accounts for more than 
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50% of all fish caught in subsistence and artisanal fisheries in American Samoa alone (Craig et 
al. 1993). 

The objectives of this study are twofold: 
l. To determine the current status of coral reef fishes and their habitat throughout the 

Samoan Archipelago. This will be based on a series of detailed, quantitative surveys of 
reefs on eight islands in the archipelago. The information collected in this survey will also 
provide a quantitative basis for the long term monitoring of these reefs. 

2. To present the results of this study in a format that is useful to local managers of this 
important resource. 

METHODS 

Descliption of the Study Area 
The Samoan Archipelago is located in the Central Pacific at lat. 13-14° S and long. 168-172° 
E, and is divided into two countries: Western and American Samoa (Fig. 1). Western Samoa 
comprises seven islands in the western end of archipelago, including the two large islands of 
'Upolu and Savai'i (Fig. 1). American Samoa encompasses the six eastern islands, as well as 
Swains Island which is situated 370 km north of Tutuila in the Tokelau Group (Fig. 1). 
Tutuila is the largest island in American Samoa, with the much smaller islands of the Manu'a 
Group (Ofu, Olosega and Ta'u) located 102 km to the east (Fig. 1). The tiny island of Aunu'u 
is situated l.6 km off the southeast coast of Tutuila (Fig. 1). Rose Atoll is situated 270 km 
east of Tutuila and 156 km from the nearest island of Ta'u in the Manu'a Group (Fig. 1). 

This study will focus on eight islands in the archipelago: all seven islands of American 
Samoa and 'Upolu Island in Western Samoa. These islands differ in terms of their size, age, 
geology, topography and human habitation. 'Upolu and Tutuila (Figs. 2, 3) are the oldest, 
largest and most densely populated, while the islands of the Manu'a Group (Fig. 4) are 
smaller, younger and have lower population densities. Aunu'u is a very small island off the 
southeast coast of Tutuila (Fig. 3), which also has a small resident population. These six 
islands are all emergent islands of volcanic rock, while the remaining two, Rose and Swains 
(Figs. 5, 6), are small coral cays situated on remote atolls. Rose Atoll is a National Wildlife 
Refuge and is unpopulated, while Swains Atoll is sparsely inhabited. 

The coral reefs of each of these islands differ in terms of the degree to which they appear to 
have been impacted by natural and human disturbances over the last two decades. The reefs 
of 'Upolu have suffered repeated infestations of the crown-of-thorns starfish in the last twenty 
years (Bell 1989, Zann 1991, 1992, Zann & Bell 1991), and were severely impacted by 
Hurricane Ofa in 1990 (Zann 1991, Zann & Sua 1991). Tutuila's reefs also suffered a major 
starfish infestation in the 1970s, as well as two severe hurricanes in the last five years 
(Birkeland et al. 1996, Craig et al. 1995). Rose Atoll and the islands of the Manu'a Group 
were badly hit by Hurricane Tusi in 1987, although these islands were less affected by the 
two more recent hurricanes (P. Craig & F. Tuilagi pers. comm). Predation by the crown-of-
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Fig. 1. Map of Samoan Archipelago showing the location of each 
island in American and Western Samoa. 
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Fig. 2. MilP of 'Upolu Island, Western Samoa, showing the location of each study site. 
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Fig. 3. Map of Tutuila Island, American Samoa, showing the location of each study site. 
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Fig. 4. Map of each of the islands in the Manu'a Group, American Samoa, showing the location 
of each study site. 
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thorn starfish has been moderate in the Manu'a for many years, and has probably caused some 
damage to the reefs (Itano & Buckley 1988, Mundy 1996, Zann 1992). Fortunately, Manu'a 
was apparently not affected by the massive starfish outbreak that devastated the reefs in 
Tutuila in the 1970s, and neither were Rose or Swains (D. Itano pers. comm in Zann 1991). 
However, the reefs of Swains Island were severely damaged by a violent storm in 1987 (D. 
Itano unpubl. data, see Green 1996a1

), and it appears that all of the islands in the archipelago 
experienced the mass coral bleaching episode in 1994 (Craig et al. 1995, Goreau & Hayes 
1994, Maragos 1994). 

The heavily populated islands of 'Upolu and Tutuila appear to be the most heavily affected by 
human impacts (especially pollution and sedimentation: Bell, 1989, Birkeland et al. 1996, 
Maragos et al. 1994, Zann 1991). Of particular concern are the reefs in Pago Pago Harbor on 
Tutuila Island, which appear to have been severely impacted by human activities this century 
(Green et al. 1996). Human impacts appear to be less of a threat to the reefs on the less 
populated islands of Aunu'u, the Manu'a Group and the remote atolls. 

Until recently, Rose Atoll was considered to be one of the most pristine coral reefs in the 
world (UNEPIIUCN 1988). Unfortunately, the pristine nature of Rose Atoll was 
compromised in 1993 when the longliner Jin Shiang Fa ran aground on its southwest side 
spilling> 1 000,000 gallons of diesel fuel and other lubricants onto the reef (Green & Craig 
1996, Maragos 1994, USFWS 1995). The impact of the longliner grounding on the pristine 
coral reef at Rose in currently under investigation by a cooperative project between the US 
Fish and Wildlife Service and the Department of Marine and Wildlife Resources in American 
Samoa. 

Reef profile and habitat types 
Most of the reefs on the volcanic islands of American Samoa are narrow fringing reefs that 
are close to shore «200 m). These reefs can be divided into six recognizable habitat types, 
which differ in their position on the reef profile, depth and degree of wave exposure (see Fig. 
7). The reef flat is situated between the shore and the outer edge of the reef and is usually 
exposed at low tide (depth=O-1 m). The crest is defined as the seaward edge of the reef flat 
where the reef edge drops off into deeper water (depth=0-3m). At most sites, the reef front 
descends from the crest at a slope of 45-90° down to the reef base (depth=10-30m), where it 
joins the sand flat which stretched away from the reef towards open water. In some 
situations, a shallow lagoon is located between the reef flat and the shore (depth=I-3m). 
Well developed lagoons are uncommon in American Samoa and where they occur on Tutuila 
they tend to be the result of dredging operations (eg. at Fagaitua, Alofau, Aua, Faga'alu, 
Nu'uuli and the Airport). In contrast, there are some small, naturally occurring lagoons at Ofu. 
Wave exposure is usually low on the reef flat, shallow lagoon, reef base and sand flat, and 
high on the crest. Exposure on the reef front is usually low but can be high during strong 
storms or hurricanes. The profile of the reefs of American Samoa are also described in detail 

IThe damage was caused by a violent stonn and not by Hurricane Tusi as reported by Green (I 996a). 
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Figure 7. Schematic diagram showing the position of each habitat type 
on the reef profile of the fringing reefs of American Samoa. 



in the American Samoa Coral Reef Inventory (AECOS and Aquatic Farms 1980), as well as 
in Itano & Buckley (1988) and Maragos et aI. (1994). 

The reef profile on the islands of Western Samoa is similar to that described for the volcanic 
islands of American Samoa, except that most of the reefs are separated from land by well 
developed, natural shallow lagoons that are up to 2 km wide in places. Because these reefs 
are so far from shore, they are often referred to as "barrier reefs" (UNEP/IUCN 1988). A 
more complete description of the coral reefs of Western Samoa can be found in Zann (1991). 

The reef profile on the remote atolls differs from that on the volcanic islands. However, the 
reef at Rose Atoll can also be divided into six easily recognized habitat types (Fig. 5) which 
vary in terms of their physical and biological characteristics (described in detail by Green & 
Craig 1996, Maragos 1994, Rodgers et al. 1993, Wass 1981a). The reef front is located on 
the seaward side of the reef, and consists of an irregular and often steep slope down to a 
depth of about 50m. The reef flat is a hard, consolidated substratum that is exposed during 
spring tides. The lagoon is almost entirely enclosed by the reef flat, except for a narrow 
opening on the northwest side. The inner edge of the reef flat slopes down to a shallow shelf 
that surrounds the outside of the lagoon (I-3m deep). Most of this shelf (50-75%) is covered 
with rubble and a few scattered colonies of A cropora and is called the rubble flat. The rest of 
the shelf is dotted with coral blocks, whose tops are uncovered at low tide. The sides of the 
coral blocks are similar to the inner edge of the reef flat, and together, these two places are 

t. referred to as the shallow lagoon. The inside edge of the rubble flat slopes steeply down to 
the lagoon floor (> 15 m deep), which has an undulating sandy bottom and a few isolated 
A cropora patches around its perimeter. Flat-topped, steep-sided pinnacles jut up to the surface 
from the floor of the lagoon. Wave exposure is low in all lagoonal habitats, and high on the 
reef front and reef flat. 

The reef profile at Swains Island is similar to that at Rose, except that the reef flat extends all 
the way into shore (50-200m) and there are no marine lagoon habitat types. However, there is 
a brackish lagoon with a salinity of -2%0 (J. McConnaughey unpuhl. data) that is completely 
enclosed by the island, and is not considered in this report (Fig. 6). 

SUivey design 
This study was based on a detailed survey of the coral reefs on eight of the islands in the 
archipelago, including all seven islands of American Samoa and the island of 'Upolu in Western 
Samoa (Fig. 1). Because of the remoteness of some of these islands, surveys were done 
opportunistically over a period of one year. Surveys of Tutuila, Aunu'u and the Manu'a Group 
were done from November 1994-November 1995, while 'Upolu was surveyed from 7-21 
September 1995. The surveys of Rose were done during two brief trips to the atoll (25-29 
October 1994 and 5-16 August 1995), and the surveys of Swains were done from 26-30th March, 
1996. 

The surveys were divided into two sections to examine the variation in reef fishes and their 
habitat characteristics associated with two main factors: habitat type and location. 
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Phase One. Comparison among habitat types 
The variation associated with habitat type was examined on areas of well developed continuous 
reef on each of two islands: Tutuila and Ofu-Olosega2

. On each island, reef fishes and their 
habitat characteristics were surveyed at two sites on the southern side of the island (see Location 
of Study Sites and Transects below). At each site, five habitat types were surveyed for fish and 
habitat characteristics: reef flat (depth<lm), shallow lagoon (depth=1-5m), crest (depth=0-2m), 
reef front (10m) and reef front (20m). Habitats deeper than 20 m were not be surveyed because 
of SCUBA-imposed restrictions. Reef fishes and habitat characteristics were surveyed along five 
replicate transects in each habitat type at each site using the methods described below (see Fish 
Survey Methods and Habitat Description Methods). 

Phase Two: Comparison among islands and sites 
The variation in reef fish communities and their associated habitat characteristics were compared 
among 43 sites distributed throughout eight islands in the archipelago: 'Upolu, Tutuila, Aunu'u, 
Ofu, Olosega, Ta'u, Rose and Swains (see Fig. I). The number of sites surveyed on each island 
ranged from I to 17 (see Figs. 2-6), and all sites were areas of well developed continuous reef. 
Where possible, sites were distributed around each island to include the variation associated with 
exposure. Sites on the southern sides of the islands are exposed to the prevailing southeast Trade 
Winds from April to September. In contrast, sites on the north sides are more protected from the 
Trade Winds, but tend to be harder hit by hurricanes which occur from October to March. Five 
of the sites on Tutuila were located within Pago Pago Harbor on the south side of the island, 

t. which tends to be relatively protected from the prevailing wind conditions. 

Sites were compared based on a single habitat type, because of the logistic constraints of working 
at remote islands. Reef fronts (depth=1 Om) were used for this comparison for two reasons. First, 
it is one of the few habitat types that is present on all of the islands. Second, fish species 
richness, density and biomass tend to be high in this habitat type (see Results) Reef fishes and 
habitat characteristics were surveyed along five replicate transects on the reef front at each site 
using the methods described below (see Fish Survey Methods and Habitat Description Methods). 

Phase Three: Recovery of the coral communities after Hurricane Val 
The recovery of the coral communities after Hurricane Val was also described by comparing the 
coral cover at six sites around Tutuila (Fagafue, Fagasa, Vatia, Masefau, Faga'alu and Fagaitua: 
see Fig. 3) over a period of 18 months. This comparison was based on the results of two habitat 
surveys done in August-November 1994 and April-May 1996, which took place three to five 
years after Hurricane Val in December 1991. In each survey, habitat surveys were done using 
five replicate transects on the reef slope (depth=IOm) at each site (see Habitat Description 
Methods). 

2The islands of Ofu and Olosega are cOlmected by a continuous coral reef (Fig. 4) and were considered a single 
reef for the purposes of this study. 
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Location of study sites and transects 
The location of the study sites on each island are shown in Figs. 2-6. The transects were 
positioned near natural landmarks at each site (eg. near channels or avas), and their exact 
locations described in detail so that they could be relocated for future surveys. The location of 
the transects used for the comparison among islands and sites are described in Appendix I, while 
the locations of the transects used for the comparison among habitats are described in Appendix 
II. The transects used to describe the recovery of the coral communities after the hurricane are 
the same as those described in Appendix I. 

Fish sUivey methods 
Reef fishes were surveyed using visual census techniques along five replicate 50m x 3m transects 
within each habitat at each site (total area=750m2 per habitat per site). These transect dimensions 
were used because Green (1996b) determined that they yielded the most precise estimate of 
abundances of highly mobile, diurnal species such as wrasses. Transect lengths were measured 
using 50m tapes, and transect widths were measured using my known body proportions. The size 
of each fish (total length in cm) was estimated visually and recorded directly onto underwater 
paper. 

A restricted family list was used which comprised only those families which are amenable to 
visual census techniques, because they are relatively large, diurnally active and conspicuous in 
coloration and behavior (see Table 1). This method excludes species that are not amenable to the 

t. technique because they are nocturnal or cryptic in behavior. Fishes were surveyed by three 
passes along the transect counting different groups of families in each pass. The first count was 
of large, highly mobile species, which are most likely to be disturbed by the passage of a diver 
(such as parrotfishes, snappers and emperors). This count was done while an assistant followed 
laying out the five tapes. The tapes then remained in situ until all of the fish and habitat surveys 
were completed at that site. The second count was of medium sized mobile families (including 
most surgeonfishes, butterflyfishes and wrasses), and the third count was of small, site attached 
species (mostly damselfishes). Fish counts were be separated by a 5-10 minute waiting period. 
Habitat surveys were done along the same transects after the fish counts were completed (see 
Habitat DeSCription Methods below). 

Fishes were compared among locations on the basis of fish species richness, fish density and fish 
biomass. Where: fish species richness was the total number of species recorded on the transects 
and fish density was converted to the number individuals per hectare (ha). Fish biomass was 
calculated by converting estimated fish lengths to weights using Wass's methods (1982a). Where: 

weight (kg) = (length in cm)3x constant x metric conversion factor 
and constant=length-weight conversion ratio for each species (see Appendix III); and metric 
conversion factor=0.027654. Estimates for fish biomass are for bony fishes only, and do not 
include sharks and rays because length-weight ratios were not available for those species. Since 
surveys were done at all times throughout the year, these comparisons were made based on adult 
fishes only, which I defined as individuals that were more than one third of the maximum total 
length of each species (as recorded in Randall et al. 1990 or Myers 1991). 
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Table 1. Reef fish families included in sUiveys of the Samoan Archipelago. 
Sharks & Rays: 
Carcharinidae (whaler or requiem sharks) 
Ginglymostomatidae (nurse sharks) 
Hemigaleidae (weasel sharks) 
Myliobatidae (eagle rays) 
Bony fishes: 
Acanthuridae (surgeonfishes & unicornfishes) 
Aulostomidae (trumpetfishes) 
Balistidae (triggerfishes) 
Caesionidae (fusiliers) 
Carangidae (trevallies) 
Chaetodontidae (butterflyfishes) 
Diodontidae (porcupinefishes) 
Echeneidae (suckerish) 
Ephippidae (batfishes) 
Fistularidae (flutemouths) 
Haemulidae (sweetlips) 
Kyphosidae (drummers) 
Labridae (wrasses) 
Lethrinidae ( emperors) 

t. Lutjanidae (snappers) 
Malacanthidae (sand tilefishes) 
Monacanthidae (Ieatherjackets) 
Mugilidae (mullets) 
Mullidae (goatfishes) 
Nemipteridae (coral breams) 
Ostracidae (boxfishes) 
Pinguipedidae (sandperches) 
Pomacanthidae (angel fishes) 
Pomacentridae (damselfishes) 
Scaridae (parrotfishes) 
Scomberidae (mackerels) 
Scorpaenidae (scorpionfishes) 
Serranidae (groupers) 
Siganidae (rabbitfishes) 
Sphyraenidae (barracudas) 
Synodontidae (lizardfishes) 
Tetraodontidae (puffers) 
Zanclidae (moorish idol) 
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Habitat description methods 
Habitat characteristics at each site were described using a point-based method for habitat 
description. This technique was originally developed for describing forest habitats for birds by 
Wiens & Rotenberry (1981), but it has been successfully adapted to describing coral reef habitats 
for fishes (Choat & Bellwood 1985, Green 1996b). In this study, this method was used to provide 
an estimate of the percenLcoral cover on each of the fish transects. At 2 m intervals along each 
transect, a 2 m transect was run perpendicular to the direction of the main transect. Three 
sampling points were then used along each of the 2 m transects (one directly under the 50 m 
tape, and one 1 m either side). Twenty-five 2 m intervals along the main transect were sampled 
in this manner, yielding 75 sample points per transect. 

At each point, the substratum was recorded as belonging to one of 4 non-living (reef matrix, 
sand, rubble or crevicelhole) or 15 living categories (plate coral, massive coral, submassive coral, 
digitate coral, branching coral, encrusting coral, gorgonians, hydrozoans, sponges, zooanthids, 
ascidians, echinoderms, macroalgae, filamentous algae or pink coralline algae). The cover of 
each substratum type could then be calculated as the percentage of the 75 points that it occupied 
on each transect. Habitat characteristics were then compared among habitats and sites based on 
the cover of each, substratum type. 

RESULTS 
A total of 60,889 fishes belonging to 266 species and 36 families (see Appendix III) were 
counted in this survey of the coral reefs of the Samoan Archipelago, which covered an area of 
48,750m2. Since this study only included families that were amenable to visual census techniques 
and species that were recorded on the transects, a more complete list of the species of Samoa can 
be found in Wass (1984). 

Fishes and their habitat characteristics varied among habitats, islands and sites as described 
below. For the purposes of this study, fish species richness, fish density, fish biomass and percent 
coral cover were each assigned to descriptive categories of low, moderate and high (see Table 
2). 

Table 2. Descliptive categolies used for each of the biological charactelistics. 

Fish species richness (number of species) 
Fish density (individuals per ha) 
Fish biomass (kg per ha) 
Coral cover (%) 

15 

low 

<100 
<5,000 
<500 
<20 

category 

moderate 

100-149 
5,000-9,999 

500-999 
20-39 

high 

~150 

~10,000 

~1,000 

~ 40 



Comparison among habitat types 
Habitat types varied in terms of their fish and habitat characteristics as follows: 
Fish species richness 
Species richness tended to increase with depth, with deeper habitats tending to have more species 
than shallower ones (Fig. 8). Reef flats were characterized by low species richness, while species 
richness was low to moderate in the shallow lagoon and on the crest. By comparison, the reef 
front at both depths was characterized by moderate to high species richness. 

Fish density 
Density in a particular habitat type was very variable among islands (Fig. 9). For example, fish 
density on the reef flat and in the shallow lagoon tended to be higher on Tutuila and Ofu-Olosega 
than it was at Rose. In contrast, density tended to be higher on the reef front (1 Om) at Rose than 
it was on the other islands. Fish density also tended to be lower on 'Upolu than on the other 
islands in any given habitat type. As a result of the variation among locations, density did not 
show a clear pattern associated with habitat type (Fig. 9), ranging from low to high on the reef 
flat and in the shallow lagoon, and from moderate to high on the crest and the reef front at both 
depths. 

Relative abundance of fish faJn ilies and species 
The relative abundance of fish families varied among habitat types (Fig. 10). The fish 
communities on the reef flats were distinctive, since they comprised approximately half of the 

t number of families recorded in the other habitat types. Pomacentrids were the most abundant 
family in most habitat types, except on the crest where acanthurids were more abundant. Some 
families, such as the labrids and chaetodontids, were present in similar densities in all habitat 
types, while others such as the caesionids and scarids varied among habitats. The relative 
abundance of fish families was similar in the shallow lagoon and on the reef front at both depths, 
except that caesionids were much more abundant on the reef front than in the shallow lagoon. 

The relative abundance of fish species also varied among habitat types (see Appendix IV). The 
reef flats were dominated by four species of pomacentrid (Chrysiptera cyanea, Chrysipter glauca, 
Dascyllus amanus and Stegastes nigricans) and one species of acanthurid (A canthums triostegus). 
The fish fauna of the shallow lagoons were also characterized by the same species that were 
abundant on the reef flat, as well as the pomacentrids (Chromis viridis and Stegastes 
alb ifasciatus) , the acanthurid Ctenochaetus striatus, the labrid Thalassoma hardwicke and 
unidentified scarids (Scams spp.). In contrast, the crest was characterized by a distinctive fish 
fauna that was dominated by four acanthurid species (A canthums guttatus, A canthums lineatus, 
A canthums nigricans and Ctenochaetus striatus) , the labrid Thalassoma quinquevittatum, three 
pomacentrid species (Chromis vanderbilti, Plectroglyphidodon dickii and Stegastes fasciolatus) 
and unidentified scarids (Scams spp.). Similarly, the reef front (at both depths) was also 
characterised by a distinctive fish fauna, which was dominated by the acanthurid Ctenochaetus 
striatus and the pomacentrids Chromis acares and Pomacentms brachialis. In addition, the 
caesionid Pterocaesio tile was also abundant on the reef front at 10m, and the pomacentrid 
Pomacentms vaiuli was abundant on the reef front at 20m. 
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Fig. 8 Total species richness of fishes recorded on the transects in each of five 
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and Rose Atoll. Where: area surveyed = 750m2 and * = not surveyed. 
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Fish biomass 
Biomass showed some variation among habitat types (Fig. 11). Biomass was very low on the 
reef flats, since this habitat type was dominated by small species (mostly pomacentrids: see Fig. 
10, Appendix IV). In contrast, biomass was low to moderate in most of the other habitats were 
larger families were more abundant (Fig. 10, Appendix IV). The exception was the reef front 
(20m) at Site 2 on Ofu-Olosega where biomass was high because of the large Maori Wrasses 
(Cheilinus undulatus) recorded at that site. 

Coral cover 
Coral cover also varied among habitat types (Fig. 12). Cover was consistently low to moderate 
on the crest and reef front (at both 10m and 20m) on all islands surveyed. However, cover was 
much more variable on the reef flats and shallow lagoons and varied among islands and sites. For 
example, cover ranged from low to high in the shallow lagoons on 'Upolu, and it was low to high 
on the reefs flats of Rose and Tutuila respectively. However, it is important to note that the high 
cover recorded on the reef flat on Tutuila was much higher than the cover present in this habitat 
type in most locations around the island, where cover is generally much lower (-<5%). This may 
was probably because the reef flats that were surveyed were deeper than most of the reef flats 
on Tutuila, and they do not become uncovered at low tide. 

The type of coral cover also varied among habitat types (Table 3). Reef flats were characterised 
by a low cover of massive, branching and encrusting corals, with a high cover of massives 
(mostly Psammocora and Poriles cyclindrica) recorded on Tutuila. In contrast, the shallow 
lagoons tended to be characterised by a high cover of branching coral (mostly large Acropora 
species) and/or massive coral (mostly Poriles cylindrica). Coral cover on the crest and reef front 
tended to comprise a mixture of massive, branching and encrusting coral at most sites, with plate 
coral only relatively abundant on the reef front at one site on 'Upolu. More detailed information 
on the corals of Samoa can be found in Birkeland et al. (1987, 1994, 1996), Maragos (1994), 
Maragos et al. (1994) and Mundy (1996). 

Comparison among islands and sites 
Fish communities also varied among islands and sites (see below). For the convenience of local 
coastal zone managers, this information is summarized for each of the sites in Appendix I. 

Fish species richness 
Species richness was quite variable among islands and sites (Fig. 13). Species richness was very 
variable on 'Upolu, Tutuila, Ta'u and Rose and ranged from low to high at different sites. In 
contrast, species richness tended to be more consistently higher on Aunu'u, Ofu, Olosega and 
Swains, where it ranged from moderate to high. 

Fish density 
Density varied among islands and sites, ranging from low to high on 'Upolu, Tutuila, and Ta'u, 
and from moderate to high on Aunu'u, Ofu and Olosega (Fig. 14). Density was very high on the 
two remote atolls (Rose and Swains), especially at Swains. This was due to the large schools of 
planktivorous species which are very abundant on these atolls. In particular, the damselfish 
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Table 3 Mean pen:ent cover (± se) of each of the major coral growth fOims in five habitat types 
at a mnge of sites surveyed in the Samoan Ar'Chipelago. Whel-e: n=five tmnsects. 

massive plate branching encrusting 

REEF FLAT 
Tutuila Site I 35.5 (± 6.29) 0.0 0.5 (± 0.33) 0.0 
Tutuila Site 2 56.0 (± 7.39) 0.0 3.7 (± 1.81) 0.0 
OfuJOlosega Site 2 1.1 (± 0.65) 0.0 8.5 (± 4.87) 0.3 (± 0.27) 
OfuJOlosega Site 2 3.2 (± 0.90) 0.0 0.5 (± 0.53) 1.6 (± 1.29) 
Rose Site I 0.0 0.0 0.3 (± 0.27) 0.0 
Rose Site 2 0.0 0.0 0.0 0.0 

SHALLOW LAGOON 
'Upolu Site I 15.5 (± 3.64) 0.3 (± 0.27) 19.7 (± 5.01) 0.0 
'Upolu Site 2 1.3 (± 0.0) 0.5 (± 0.33) 6.1 (± 2.41) 0.0 
Tutuila Site I 7.7 (± 4.72) 0.0 36.3 (± 6.34) 0.0 
Tutuila Site 2 19.5 (± 9.91) 0.0 38.4 (± 12.33) 0.0 
OfuJOlosega Site 2 10.4 (± 1.55) 0.0 4.0 (± 1.33) 1.9 (± 0.90) 
OfuJOlosega Site 2 34.1 (± 6.59) 0.0 1.6 (± 0.50) 0.3 (± 0.27) 
Rose Site I 16.5 (± 3.71) 0.0 9.6 (± 2.47) 6.7 (± 1.52) 
Rose Site 2 5.9 (± 1.56) 0.0 1.6 (± 0.27) 4.3 (± 1.54) 

CREST 
Tutuila Site 1 8.3 (± 2.65) 0.0 7.7 (± 1.86) 0.8 (± 0.53) 

t, 
Tutuila Site 2 2.7 (± 0.94) 0.0 6.4 (± 1.36) 1.1 (± 0.78) 
OfuJOlosega Site 2 9.3 (± 1.63) 0.0 1.9 (± 0.90) 2.4 (± 0.78) 
OfuJOlosega Site 2 8.0 (± 2.27) 0.0 1.1 (±0.78) 4.8 (± 1.37) 

REEF FRONT (10m) 
'Upolu Site I 3.2 (± 1.24) 8.3 (± 3.14) 4.5 (± 0.53) 10.4 (± 2.04) 
'Upolu Site 2 4.0 (± 0.60) 0.8 (± 0.53) 3.5 (± 1.24) 4.0 (± 0.94) 
Tutuila Site I 7.2 (± 1.44) 0.0 9.9 (± 1.91) 3.5 (± 0.90) 
Tutuila Site 2 6.9 (± 1.54) 1.3 (± 0.60) 4.0 (± 1.63) 16.0 (± 2.60) 
OfuJOlosega Site 2 6.4 (± 1.76) 0.0 1.1 (± 0.50) 0.0 
OfuJOlosega Site 2 17.9 (± 2.75) 0.0 0.3 (± 0.27) 5.1 (± 2.32) 
Rose Site I 2.1 (± 0.53) 0.0 0.0 0.8 (± 0.33) 
Rose Site 2 2.4 (± 0.65) 0.0 0.3 (± 0.27) 3.5 (± 0.53) 

REEF FRONT (20m) 
Tutuila Site 1 5.3 (± 0.42) 0.0 0.5 (± 0.33) 1.6 (± 0.65) 
Tutuila Site 2 3.2 (± 0.53) 0.3 (± 0.27) 0.8 (± 0.33) 17.1 (± 3.30) 
OfuJOlosega Site 2 4.8 (± 1.55) 0.0 0.0 1.9 (± 0.68) 
OfuJOlosega Site 2 24.8 (± 6.15) 1.3 (± 1.33) 1.6 (± 0.27) 4.8 (± 2.26) 
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Chromis acares is dominant on both atolls, and the fairy basslet Luzonichthys waitei is also 
dominant at Swains (see Appendix V). 

Relative abundance of fish families and species 
The relative abundance of fish families also varied among islands (Fig. IS). Pomacentrids were 
the most abundant family on most islands followed by acanthurids, except on 'Upolu were 
caesionids were abundant and on Swains where serranids were dominant. Both Rose and Swains 
were also characterised by an exceptionally high abundance of pomacentrids (mostly Chromis 
acares). 

Fish species also varied among islands (see Appendix V). The acanthurid Ctenochaetus striatus, 
was dominant throughout most of the archipelago (except Swains). However, most species varied 
in abundance among islands. The reefs of 'Upolu were characterised by high abundances of the 
caesionids Caesio cuning, Pterocaesio tile and Pterocaesio trilineata, the mullid Mulloides 
jlavolineatus, and the pomacentrids (Chrysiptera cyanea, Plectroglyphidodon lacrymatus and 
Pomacentms brachialis), while those of Tutuila were dominated by the pomacentrids (Chromis 
xanthura, Pomacentms brachialis and Pomacentms vaiuli). In contrast, the reefs of Manu'a were 
dominated by two acanthurids (A canthums nigrofllscus and Naso literatus), the labrid Thalassoma 
quinquevittatum and the pomacentrids Chrom is acares and Chrysiptera cyanea. Each of the two 
remote atolls also had a distinctive fish fauna. The reefs of Rose Atoll were dominated by the 
surgeonfishes (A canthums achilles and Ctenochaetus strigosus), the chaetodontid Hem itaurichthys 
thompsoni, the labrid Thalassoma quinqllevittatum, the pomacentrid Chromis acares and the 
serranid Pseudoanthias pascallls. In contrast, the reefs of Swains Island were dominated by the 
balistids Melichthys niger and Melichthys vidua, the pomacanthid Centropyge loriculus, the 
pomacentrids Chromis acares and Plectroglyphidodon dick ii, and the serranids Cephalopholis 
urodeta and Luzonichthys waitei. Several species were also common at Swains that were not 
recorded elsewhere In Samoa: Ctenochaetus hawaiiensis, Zebrasoma rostratum and 
Pseudocheilinus tetrataenia. 

Fish biomass 
Biomass was highly variable on most islands, ranging from low to moderate on 'Upolu, Tutuila, 
Ta'u and Swains and from low to high at Rose (Fig. 16). In contrast, biomass was moderate at 
all sites surveyed on Aunu'u, Ofu and Olosega. 

Coral cover 
Coral cover was extremely variable throughout the archipelago (Fig. 17), ranging from low to 
high on 'Upolu and from low to moderate on Tutuila, Aunu'u, Ofu, Olosega and Ta'u. Coral cover 
was dramatically different on the two remote atolls, with high cover recorded on Swains and low 
cover recorded on Rose. 

The type of coral cover also varied among the islands (Fig. 18). The reefs of 'Upolu were 
characterized by a mixed assemblage of plate, encrusting, massive and branching corals. Of 
particular note was the relatively high cover of plate coral (cf. Acropora hyacinthus) recorded on 
'Upolu compared to the other islands. In contrast, the reefs of Tutuila and Aunu'u tended to be 
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dominated by encrusting and massive coral, with a smaller percentage of branching coral and 
very few plate corals. The reefs of the Manu'a Islands also differed from the other islands by 
having a high percentage of massive corals and a small percentage of encrusting, branching and 
plate corals. The reef at Rose Atoll was characterised by a low coral cover, which was comprised 
of mostly massive corals with small amounts of branching and encrusting corals recorded also. 
In fact, the reef front at Rose were clearly dominated by pink coralline algae, which accounted 
for >30% of the cover at the study sites. In contrast to Rose, the reefs on Swains Island were 
dominated by the highest cover of branching coral recorded in the survey (mostly Pocillopora 
species). 

RecovelY of the conti communities after Hunicane Val 
Percent coral cover has increased rapidly at most of the sites over the last 18 months (Fig. 19), 
although the rate of recovery varied among sites. The most rapid recovery was been at Vatia and 
Fagaitua, where coral cover was three times as high in 1996 as it was in 1994 (ranging from 27-
71% and from 13-39% respectively). Recovery has also been reasonably fast at Fagasa, Masefau 
and Faga'alu, with coral cover at each of these sites doubling in the last 18 months. In contrast, 
recovery at Fagafue has been slow with only a minor increase in coral cover over the last 18 
months (13-17%): 

DISCUSSION 
This study has demonstrated that the coral reefs of the Samoan Archipelago vary substantially 
in terms of their fish and habitat characteristics. In this discussion, the condition of the reefs on 
each of the islands will be discussed along with the future threats to this important resource and 
management recommendations. Please note that a summary of the condition of the reef at each 
site is presented in Appendix I. 

Vpolu Island 
Previous studies have reported that the coral reefs of 'Upolu Island have been severely degraded 
in recent years (Zann 1991). In particular, Hurricane Ofa was reported to have caused extensive 
damage to these reefs in 1990 (Zann & Sua 1991). These reefs have also suffered a more recent 
hurricane (Hurricane Val in 1991), a mass coral bleaching event and repeated infestations by the 
crown-of-thorns starfish over the last 20 years (Bell 1989, Zann 1991, Zann & Bell 1991). In 
addition, human impacts are assumed to have had an important impact on the reefs of 'Upolu, 
including overfishing, the use of destructive fishing methods (especially dynamite fishing), 
dredging, land reclamation, sedimentation and pollution from urban, industrial and agricultural 
sources (Bell 1989, Zann 1991, Zann & Sua 1991). 

This study shows that despite these impacts, the reef front on 'Upolu Island appear to be in 
reasonably good condition. Most of the sites surveyed supported healthy, mixed coral 
assemblages (Fig. 18). Of particular note, were the dense stands of plate coral that were present 
at many sites, which were not observed on any of the other islands in the archipelago. The fish 
assemblages on the reef fronts were also in reasonably good condition, although both fish and 
coral communities varied among sites (Table 4a). The reefs at some sites, such as Fagaloa and 
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Table 4a. Summruy of fish and habitat chru'actelistics of each of sites surveyed in the Samoan 
Archipelago: the volcanic islands. 

fish species richness fish density fish biomass coral cover 

'UPOLU 
Faleasi'u modt;rate moderate low moderate 
Vaitele moderate high moderate high 
Fagaloa moderate moderate moderate high 
Eva low low low moderate 
Lefaga moderate moderate moderate moderate 
Sa'anapu moderate moderate low low 
Poutasi high high moderate low 

TUTUILA 
Fagamalo moderate moderate low low 
Fagafue low moderate low low 
Fagasa low low low low 
Vatia moderate moderate low moderate 
Masefau moderate moderate low moderate 
Aoa moderate moderate low low 
Amanave moderate moderate low low 
Leone high moderate moderate moderate 
Fagatele high moderate low low 
Fatumafuti moderate high moderate moderate 
Fagaitua moderate moderate moderate low 

l- Amouli moderate moderate low low 
Nu'uuli moderate moderate low moderate 
Onesosopo moderate moderate low low 
Faga'alu moderate moderate low low 
Aua high high moderate low 
Utulei moderate moderate low low 
Leloaloa moderate moderate low low 

AUNU'U 
Aunu'u high high moderate low 

OFU 
Asaga high high moderate not available 
Ofu Village moderate moderate moderate low 

OLOSEGA 
Sili high high moderate not available 
Olosega Village high high moderate moderate 

TA'U 
Faga moderate moderate moderate not available 
Lepula moderate high low not available 
Ta'u Village low low low moderate 
Afuli moderate moderate moderate low 
Fagamalo high moderate moderate low 
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Table 4b. Summruy of fish and habitat chru-actelistics of each of sites sUiveyed in the Samoan 
Archipelago: the COlW atolls. 

fish species richness 

ROSE 
NW Site I m.oderate 
NW Site 2 moderate 
SW Site I high 
SW Site 2 moderate 
SW Site 3 moderate 
SE Site I low 

SWAINS 
SW Site I moderate 
SW Site 2 moderate 

fish density fish biomass 

high moderate 
high high 
high moderate 
high moderate 
high moderate 
high low 

very high low 
very high moderate 

coral cover 

low 
low 
low 
low 
low 

not available 

high 
high 

Vaitele, were in exceptionally good condition with lush coral communities and an abundant and 
diverse fish communities. This is surprising, because Fagaloa is the site of a large hydroelectric 
plant that discharges into the bay, and pollution is thought to be a problem in the lagoon at 
Vaitele (Bell 1989, Zann 1991). However, the good condition of these reefs is probably because 
the study sites were located on the outside of the reef (Fig. 2) where they are bathed in clear 
oceanic waters, and not in inshore locations where they may have been subjected to poor water 
quality. In fact, the good condition of most of the reefs surveyed on 'Upolu may reflect the choice 
of study sites, since most locations were selected for their exposed condition and well developed 
reefs. The only site surveyed that was in poor condition was at Eva (Table 4a), which appeared 
to receive heavy loads of sediment from a nearby stream. 

In contrast to the reef fronts, the shallow lagoons surveyed on 'Upolu suggest that this habitat 
may be under more threat than the reef front. Shallow lagoons were only surveyed at two sites 
in this study, Sa'anapu and Lefaga (= Sites 1 and 2 respectively), and the results were quite 
different at each site. The coral reef in the lagoon at Lefaga was in reasonably good condition 
with a moderate coral cover and fish density (Table 5), although there was a lot of dead coral 
at this site that may have been caused by the moderate number of crown-of-thorns starfish in the 
area (Green 1996c). In fact, it appears that starfish have been active in this lagoon since the 
1970s (Zann 1991). In contrast, the lagoon at Sa'anapu was in much worse condition than the one 
at Lefaga (Tables 3, 5; Fig. 12). The structural damage to the reefs in Sa'anapu lagoon suggests 
that the poor condition of this reef may be largely due to dynamite fishing, although crown-of­
thorns starfish have also been active in the area (Zann 1991, pers. obs.). 

The results of this study suggest that the shallow lagoons may be in worse condition than the reef 
fonts on 'Upolu, because dynamite fishing and crown-of-thorns starfish appear to be more 
prevalent in the more sheltered habitat type. Pollution, sedimentation and eutrophication also tend 
to be more of a problem in the lagoons than on the reef fronts (Zann 1991). This supports the 
suggestion that the lagoons are more heavily impacted than the reef fronts on 'Upolu, and that 
the reef fronts may be acting as a refuge for reef fish stocks on the island (Zann 1991). 
Therefore, any future developments of the fishery on the reef fronts should be carefully 
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Table 5. Summruy of fish and habit.'lt characteristics of each habitat type surveyed in the Samoan 
Archipelago. 

fish species fish density fish biomass coral cover 
richness 

REEF FLAT 
Tutuila Site I low moderate low moderate 
Tutuila Site 2 low low low high 
Ofu-Olosega Site I low moderate low low 
Ofu-Olosega Site 2 low high low low 
Rose Site I low low low low 
Rose Site 2 low low low low 

SHALLOW LAGOON 
'Upolu Site I low moderate low moderate 
'Upolu Site 2 low low low low 
Tutuila Site I moderate high low high 
Tutuila Site 2 moderate high low high 
Ofu-Olosega Site I moderate high low low 
Ofu-Olosega Site 2 moderate high low moderate 
Rose Site I low moderate moderate moderate 
Rose Site 2 moderate moderate moderate low 

CREST 
Tutuila Site I moderate high high moderate 

t:. 
Tutuila Site 2 moderate moderate low moderate 
Ofu-Olosega Site I low moderate low low 
Ofu-Olosega Site 2 moderate moderate low low 

REEF FRONT (10m) 
'Upoll.l Site I moderate moderate moderate low 
'Upolu Site 2 moderate moderate low low 
Tutuila Site I moderate moderate low moderate 
Tutuila Site 2 moderate high moderate moderate 
Ofu-Olosega Site I moderate moderate moderate low 
Ofu-Olosega Site 2 high high moderate moderate 
Rose Site I moderate high moderate low 
Rose Site 2 moderate high high low 

REEF FRONT (20m) 
Tutuila Site I high moderate moderate low 
Tutuila Site 2 moderate moderate low moderate 
Ofu-Olosega Site I moderate moderate low low 
Ofu-Olosega Site 2 high moderate high moderate 
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monitored, especially if modern techniques such as SCUBA and dynamite fishing are employed. 
Future threats to these reefs may include human impacts such as overfishing, dynamite fishing, 
sedimentation, eutrophication and pollution, as well as the crown-of-thorns starfish which is still 
present in reasonable numbers at some sites (Green 1996c). 

One limitation of this study is that it is was based on only a few sites on Upolu, which is a large 
island (Fig. 2). This study also tended to concentrate on outer reef fronts, which are less likely 
to be impacted by human activities than locations closer to shore. Therefore, it is important that 
the reefs of 'Upolu are surveyed in much more detail as soon as possible to examine the extent 
of the damage to the coral reefs and the threat to the important inshore fishery on this island. In 
particular, a detailed survey of the condition of the shallow lagoons around the island would be 
invaluable. 

Unfortunately, it is not possible to describe the way in which the reefs and the associated fish 
populations have changed on 'Upolu in recent decades, because of the absence of a quantitative 
long term monitoring program on the island. Therefore, I strongly recommend that this study be 
used as a basis for establishing a long term monitoring program for the coral reef resources on 
'Upolu, and that the study be expanded to include many more habitats and sites in future 
(especially in lagoonal habitats). I also recommend that the 1990 survey by Samoilys & Carlos 
(1991) be repeated, since it is the only quantitative data available for the island prior to 
Hurricane Val. 

TuJuila Island 
The reefs of Tutuila Island have suffered many major impacts in the last two decades including 
two major hurricanes in the last five years (Hurricanes Ofa and Val in 1990 and 1991), a mass 
coral bleaching event in 1994 and a massive outbreak of the crown-of-thorns starfish in the 1970s 
(Birkeland et al. 1996, Craig et al. 1995, Maragos et al. 1994). Long term monitoring of these 
reefs show that these disturbances have resulted in major changes to the coral and fish 
communities on this island over the last twenty years (Birkeland et al. 1996, Green et al. 1996). 

As a result, these reefs are in a delicate state of recovery right now. Coral cover is low at most 
sites and dominated by encrusting and massive corals (Fig. 18). Reef fish communities are 
similar to those observed on 'Upolu, except that there were less caesionids, mullids and lutjanids 
on Tutuila (Fig. 15), and biomass tended to be lower (Table 4a). However, there was quite a lot 
of variation in the condition of the reefs around the island. Some sites (eg. Leone, Fagatele, 
Fatumafuti and Vatia) appear to be in good condition, while others such as Fagasa and Fagafue 
appear to be in worse condition (Table 4a, 6). Water quality may have contributed to these 
differences, since the reefs that appear to have good water quality are in good condition, while 
those that have poor water quality (especially high sediment loads) are in poor condition. 
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This study has shown that the reefs of Tutuila are recovering well from the effects of the most 
recent disturbance, Hurricane Val (see also Mundy 1996). Many of the reefs that were reduced 
to rubble by the hurricane, have now been consolidated by pink coralline algae and colonized by 
corals which are growing rapidly. Coral cover has increased two to three fold at most sites in the 
last 18 months (Fig. 19), which is three to five years after the hurricane. At most sites, this rapid 
increase in coral cover is mostly due to encrusting corals (especially Vatia and Fagaitua). 
However, at some of these sites (especially Vatia), plate and branching corals are starting to 
become established and are also growing rapidly. As such, it appears that in the absence of other 
major disturbances, many of the reefs of Tutuila will recover from the effects of the hurricanes 
and should support lush coral assemblages again in 5-10 years. However, this will only be 
possible if good water quality is maintained. The importance of good water quality for the 
recovery of coral reefs is demonstrated by the relative speed of recovery of the six reefs 
monitored in this study. The reefs with good water quality (eg. Vatia and Fagaitua) seem to be 
recovering the fastest, while those with poor water quality due to sedimentation (eg. Fagafue) 
seem to be recovering more slowly (Fig. 19). It is unclear why the sites with poor water quality 
are recovering more slowly than the others. However, it is likely that the high sediment loads are 
a contributing factor, since many studies have reported lower coral recruitment, reduced survival 
of juvenile corals or slower coral growth rates in areas with high sediment loads (Maragos 1993, 
Rodgers 1990, Richmond 1993, see Mundy 1996). 

The reefs of Pago Pago Harbor warrant special mention. Early this century, Pago Pago Harbor 
, supported lush coral reefs (Mayor 1924). However, these reefs have been severely degraded over 

many years by a combination of natural and human impacts (Green et al. 1996). In addition to 
the recent hurricanes and mass coral bleaching event, these reefs have also suffered from major 
dredging and filling operations and chronic pollution over many years (eg. from fuel spills, heavy 
metals and pesticides), and the fish in the inner harbor are toxic to eat (EnvironSearch 
International 1994). Of particular concern has been the eutrophication of the harbor caused by 
the effluent from the tuna canneries, although water quality has improved in recent years since 
the cannery outfalls were moved from the inner to the outer harbor in 1992 (CH2M Hill 1993). 
Long term monitoring of the reefs in the harbor show that these reefs have been severely 
degraded this century (Green et al. 1996) and that they are continuing to decline (Birkeland et 
al. 1996, Maragos et al. 1994). Results of other studies (Maragos et al. 1994, Mundy 1996), 
also show that the coral communities in Pago Pago Harbor are in worse condition than those 
elsewhere around Tutuila. Moreover, it is likely that the reefs in the harbor will not recover from 
the hurricanes to the same extent as the other reefs around the island, because of poor water 
quality. However despite the poor condition of the coral communities in the harbor, the 
associated fish communities are similar to those observed elsewhere around the island in terms 
of their fish species richness, fish density and fish biomass (Table 4a). Moreover, previous studies 
have reported that reported that despite the stressed conditions in the Harbor, these reefs are 
important since they support habitats and coral species otherwise unique to Samoa (Birkeland et 
al. 1987, 1994, 1996, Maragos et al. 1994). 

Potential threats to the reefs of Tutuila in future years include an increase in the human 
population and associated impacts, including overfishing. Populations of giant clams have already 
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been severely depleted on the island, presumably as a result of overfishing (Tuilagi & Green 
1995, Green & Craig 1996). There has also been a downward trend in the catch per unit effort 
of the inshore fishery, although this appears to be the result of habitat degradation rather than 
overfishing (Saucerman 1995). Fortunately, the use of destructive fishing techniques appear to 
be limited, although dynamite fishing and the use of traditional fish poisons does still occur 
(Tuilagi & Green 1995). Another threat to the future of these reefs is pollution. For example, 
sedimentation is heavy in many places around the island, and it remains to be demonstrated if 
sedimentation has increased in recent years because of human activities, and if so, if it has had 
detrimental effects on the coral reefs and the associated fisheries on Tutuila (Saucerman 1995). 

Aunuu Island 
The coral reefs of Aunu'u have been subjected to the same disturbances as those on the nearby 
island of Tutuila (see above). However, the reef at Aunu'u seems to be in much better condition 
than most of the reefs on Tutuila. Mundy (1996) reported that while coral cover was low at 
Aunu'u, coral species richness was high and coral density was moderate (see Table 6). Similarly, 
this study found that the fish assemblages on Aunu'u were in particularly good condition, with 
high fish species richness, high fish density and moderate fish biomass (Table 4a). The good 
condition of this reef may be related to the low population on the island and high water quality. 
At present, these reefs are in good condition and there do not appear to be any immediate threats 
to their integrity. However, these reefs may be threatened in future years if there is an increase 
in the human population or fishing on the island. 

Manu 'a Islands 
The reefs of the Manu'a Islands were severely damaged by Hurricane Tusi in 1987, but escaped 
major damage in the two more recent hurricanes. These reefs have also been affected by the 
crown-of-thorns starfish and a recent coral bleaching event, although the extent of the damage 
is unclear. 

Several studies over the last ten years, have shown that the reef fronts of the Manu'a Islands, tend 
to be in better condition than those on Tutuila (Hano & Buckley 1988, Maragos et al. 1994, 
Mundy 1996, this study). The coral communities are characterised by moderate to high species 
richness, although coral density and coral cover is quite variable (Tables 4a, 6), Many of the coral 
communities also contain some very large, massive colonies of Porites lutea (eg. Afuli and 
Lepula: Table 6), which are uncommon on the other islands (Mundy 1996). Reef fish 
assemblages also tend to be in better condition on Manu'a than on Tutuila in terms of species 
richness, density and biomass (Itano & Buckley 1988, this study Table 4a), although the relative 
abundance of fish families is similar (Fig. 15). In fact, coral reefs at some of the sites in Manu'a 
were among the best surveyed in the archipelago, including reefs on Ofu (Asaga), Olosega (Sili 
and Olosega Village) and Ta'u (Lepula and Afuli). The future of some of these reefs is currently 
threatened by ongoing (Sili and Asaga) and proposed (Lepula) road construction immediately 
adjacent to the shoreline (Green & Mundy 1995). Crown-of-thorns starfish have also been 
recorded as being present in low to moderate densities over many years, which may provides the 
basis for a potential outbreak in the future (Itano & Buckley 1988, Mundy 1996, Zann 1992). 
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Table 6. Summruy of chaI''actelistics of the coral communities at each of the sites in the Samoan 
Archipelago sUlVeyed by Mundy (1996). 

coral species coral density coral cover colony size 
ricimess 

TUTUILA 
Fagafue moderate low low most small, some medium, few large 
Fagasa moderate low low most small, some medium, few large 
Vatia high high high most small, some medium 
Masefau moderate high moderate most small, some medium, few large 
Amanave high moderate high most small or medium 
Leone moderate moderate high most small or medium 
Fagatele moderate moderate low most small, some medium 
Fatumafuti moderate moderate high most small, some medium, few large 
Fagaitua moderate high low most small, few medium 
Nu'uuli moderate moderate low most small, few medium 
Onesosopo moderate low low most small, few medium 
Faga'alu moderate moderate moderate most small, some medium 
Aua moderate low low most small, few medium 
Utulei moderate low low most small, few medium 
Leloaloa moderate low low most small, few medium 

AUNU'U 
Aunu'u high moderate low most small, few medium 

t- OFU 
Asaga high moderate moderate most small, few medium 
Ofu Village moderate low low most small, some medium, few large 

OLOSEGA 
Sili high high high most small, some medium, few large 
Olosega Village high moderate high most small, some medium, few large 

TA'U 
Faga high moderate low most small, some medium 
Lepula high moderate moderate most small, some medium, few large 
Afuli high moderate moderate most small, some medium, few large 
Fagamalo moderate low low most small, few medium 
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The shallow lagoons at Ofu warrant special attention, especially the lagoon in the National Park 
on the south side of the island. These lagoons do not occur naturally in many places in American 
Samoa, and where they do occur they are usually characterised by lush coral communities and 
a rich and abundant fish fauna (Frielander 1992, Hunter 1992, this study Figs. 8, 9). Giant clams 
are also more abundant in these lagoons than they are elsewhere in American Samoa except at 
Rose Atoll (Green & Craig 1996). Previous surveys have also reported that lagoons at Ofu are 
of particular importance because the rare blue coral Heliopora c~erolea is relatively abundant, and 
several other corals form spectacular microatolls in the area (Itano & Buckley 1988, Maragos et 
al. 1994). This, in combination with the calm and protected waters inside the lagoon, afford some 
of the best snorkeling available for tourists in the Samoan Archipelago. 

Rose Atoll 
Until recently, Rose Atoll was considered to be one of the most pristine coral reefs in the world 
(UNEP/IUCN 1988). This is despite the fact that this reef was hit by Hurricane Tusi in 1987, 
and a mass coral bleaching event in 1994 (Maragos 1994). Unfortunately, the near pristine 
condition of Rose was compromised in 1993 when a longliner ran aground on the atoll, spilling 
> 1 00,000 gallons of diesel fuel onto the reef. The impact of the longliner grounding and 
associated fuel spill (see Methods) on the reefs at Rose is still under investigation (Maragos 1994, 
USFWS 1995). However one study (Green & Craig 1986), suggests that the impact of the 
grounding on the clam population at Rose was small. 

t Despite the recent impacts at Rose, this study demonstrates that the reefs on the atoll are in very 
good condition and they are clearly very different from the reefs in the rest of the Samoan 
Archipelago. Rose Atoll is dominated by a lush growth of pink coralline algae (Mayor 1921, 
Maragos 1994), and coral cover is very low and quite different from that on the other islands of 
American Samoa (Mayor 1921, Maragos 1994, this study Table 4b, Fig. 18). However, this 
appears to be the normal condition for Rose, and Mayor (1921) suggested that it should be called 
a "lithothamnium atoll" rather than a coral atoll, because of the dominance of this algae. Maragos 
(1994) also reported that coral species richness is lower at Rose than it is elsewhere in American 
Samoa. The fish communities at Rose are in an excellent condition and are characterised by high 
fish density, and moderate to high species richness and biomass (except on the SE side). 

In 1974, Rose Atoll was designated a National Wildlife Refuge "for the conservation, 
management, and protection of its unique and valuable fish and wildlife resources" (Greenwalt 
1974). The importance of Rose Atoll as a refuge for giant clams (Tridacna maxima) in the 
Samoan Archipelago has now been well established (Wass 1981 b, Radtke 1985, Green & Craig 
1996), and this study demonstrates that it is also an important refuge for a unique and flourishing 
coral reef community in American Samoa. Hopefully its status as a refuge, together with its 
isolation, will continue to protect the coral reefs at Rose Atoll from human impacts in future. 

Swains Island 
This study shows that the coral reefs of Swains Island have recovered from the violent storm that 
devastated the island in 1987, and they are among some of the most pristine in American Samoa. 
The coral communities are in excellent condition and they are characterised by a high cover of 
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branching coral (Table 4b, Fig. 18), which was not recorded on any of the other islands in 
Samoa. The fish communities are also in very good condition. Fish density is very high, fish 
species richness is moderately high and fish biomass is low to moderate. Several species were 
also present on Swains that were not recorded elsewhere in Samoa (see Results), which is 
probably because it is not part of the Samoan Archipelago since it is situated in the Tokelau 
Group to the north. The lush condition of these reefs, combined with the excellent water clarity 
and steep dropoffs, make the reefs of Swains some of the most spectacular in American Samoa. 
The future of these reefs is uncertain. However, if conditions continue as they are and the island 
remains sparsely populated, then the reefs should remain in good condition. Any proposed 
development for this island should carefully consider the potential impact on this important 
resource. 

MANAGEMENT RECOMMENDATIONS 
This study have shown that the reefs of the Samoan Archipelago vary a great deal in terms of 
their current status. Some of these reefs are in good condition, while many have been seriously 
degraded by natural and human disturbances. The following are recommendations for the future 
conservation of these reefs: 

1. Marine protected areas 
Marine conservation areas play an important role in preserving biodiversity in Samoa by 

t. maintaining healthy coral reefs and populations of species that may be heavily impacted 
elsewhere in the archipelago. A good example is the giant clam population at Rose. A recent 
study has shown that Rose Atoll National Wildlife Refuge is the only place where a healthy 
population of giant clams still exists in Samoa (Green & Craig 1996). The study also suggested 
that the refuge may be contributing to the continued presence of clams on the other islands in the 
archipelago, by providing a source of clam larvae to areas where the adult stocks have been 
depleted (Green & Craig 1996). 

At present, there are few marine protected areas in American Samoa. Notable exceptions include 
Rose Atoll National Wildlife Refuge, Fagatele Bay National Marine Sanctuary and the National 
Park of American Samoa. Fortunately, these protected areas encompass some of the best coral 
reefs in the Territory. However, it is recommended that more coral reefs be incorporated into 
marine reserves in the Territory (see also Maragos et al. 1994). This should include sites that 
warrant a high level of protection because of the good quality of their coral reef resources, such 
as: 
» Amanave and Leone on Tutuila Island; 
» all of Aunu'u Island; 
» Sili and Olosega Village on Olosega Island; 
)} Asaga on Ofu Island; 
)} Lepula and Afuli on Ta'u; and 
)} all of Swains Island. 
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Western Samoa also has a number of marine protected areas such as Palolo Deep Marine Park, 
Aleipata Marine Reserve and Faleasi'u Marine Reserve. However, it is recommended that more 
places that support healthy coral reefs be considered as potential sites for marine reserves in 
Western Samoa, such as Vaitele and Fagaloa Bay. 

2. Special management areas 
The reefs in some areas of the archipelago appear to have been heavily degraded by human 
impacts, especially Pago Pago Harbor and the lagoons of the Western Samoa (see above). 
Therefore, it is recommended that these sites be considered as special management areas, and 
separate management plans be proposed to decrease human impacts in these areas (see Maragos 
et al. 1994, Mundy 1996). 

3. Minimizing human impacts on coral reefs 
Human impacts on coral reefs can be reduced in the following ways: 
» Reducing point and non-source pollution in nearshore waters, especially sedimentation, 

eutrophication and chemical pollution (eg. fuel spills and pesticides); 
» Limiting coastal construction, especially dredging and filling operations; 
» Restricting coral and sand mining; 
» Closely monitoring the inshore fishery to detect if there is a decline in the fishery; 
» Prohibiting destructive fishing techniques; 
» Improving surveillance and protection of marine protected areas; and 

t. » Increasing protection of adjacent wetland habitats, which may as a nursery for coral reef fishes 
in some situations. 

4. Enforcement 
Many regulations exist that provide for the protection of coral reef resources in American and 
Western Samoa. However, there are often difficulties enforcing these regulations because of 
limited staff or conflicts with the local culture. Therefore, it is recommended that more funding 
and human resources be made available to improve enforcement of regulations that are important 
In minimizing human impacts on coral reefs (see above). 

5. Education 
Educational programs are recommended to promote public awareness on the importance of the 
coral reefs in Samoa, and the need to protect them. In particular, it is important to educate people 
on the link between poor land use practices and coral reef health. 

6. Long tenn monitoring 
In order to effectively manage the coral reefs and inshore fisheries of Samoa, it is important to 
have regular' updates on the condition of this important resource. This study, in combination with 
the one by Mundy (1996), provides the basis for establishing a long term monitoring program for 
the coral reefs of Samoa, and it is recommended that these surveys be repeated at regular 
intervals in future years (eg. every three to five years). This information will provide the basis 
for assessing the effect of natural and human impacts on these reefs in future years. In Western 
Samoa, it is recommended this study be expanded to include a greater variety of islands, habitats 
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and sites. In addition to directly monitoring coral reef health, it is also important to establish or 
expand existing programs aimed at monitoring water quality and coral reef fisheries throughout 
the archipelago. 

7. Research 
Coral reef management should be based upon a sound ecological knowledge of the resource. 
Unfortunately in many situations in Samoa, we do not have the adequate scientific information 
to make informed decisions that affect coral reefs, and there is a strong need to promote coral 
reef research in these islands. High priority areas for future research include assessing the effects 
of human impacts on the local coral reef resources. For example, there is a need to determine 
the effects of water poll ution (especially sedimentation) on the coral reefs and associated fisheries 
of Samoa. Additional biological information on important species in the inshore fishery would 
also be advantageous. 
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APPENDIX I: 
SITE SUMMARIES 

The following is a summary of the information for each of the 43 sites surveyed throughout 
the Samoan Archipelago in this study. This includes maps and descriptions showing the exact 
location of the transects surveyed at each site. Maps used for site descriptions of Tutuila and 
the Manu'a Islands were taken from the United States Department of the Interior Geological 
Survey Topographic Maps (Scale 1 :24,000). Maps used for site descriptions of 'Upolu 
Island were taken from Zann (1991), while those of Rose and Swains were taken from Figs. 
5 and 6 respectively. Please note that the scales of the maps vary among islands. However, 
and the line marking the location of the transects is the same (=250m long) on each map. 

The biological characteristics of each site are also summarized. Fish and habitat 
characteristics are described for each of the 43 sites based on the results of this study. Coral 
community characteristics are summarized for 24 of these sites also surveyed by Mundy 
(1996). For the purposes of this study, each of the biological characteristics at each site were 
assigned to the descriptive categories (see Table 2). 



'UPOLU ISLAND 
Faleasi'u 

Location of site: northwest side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) at Faleasi'u. The transects started 
approximately 750m east of the main ava and continued in a northeasterly direction. 

Fish communities& habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: moderate 

Coral communities (Mundy 1996): not surveyed 
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'UPOLU ISLAND 
Vaitele 

Location of site: northwest side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) at Vaitele. The transects started 
approximately 500m west of the main ava northwest of Mulinu'u Point and continued in a 
westerly direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: moderate 
Coral cover: high 

Coral communities (Mundy 1996): not surveyed 
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'UPOLU ISLAND 
Fagaloa 

Location of site: northeast side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) on the east side of bay at Fagaloa in 
front of the village of Samamea. The transects started 250m east of the ava and continued in 
an easter! y direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: high 

Coral communities (Mundy 1996): not surveyed 
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'UPOLU ISLAND 
Eva 

Location of site: northeast side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) on a very large patch reef 
(approximately lkm long and 500m wide), which is situated on the west side of Saluafata 
Harbour. The transects started approximately half way along on the reef on the northern side 
and continued in a westerly direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: low 
Fish density: low 
Fish biomass: low 
Coral cover: moderate 

Coral communities (Mundy 1996): not surveyed 
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'UPOLU ISLAND 
Lefaga 

Location of site: southwest side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = lOm)on the east side of Lefaga Bay. The 
transects started 800m south of the small ava in front of the village of Savala and followed 
the contour of the reef in a southerly direction. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: moderate 

Coral communities (Mundy 1996): not surveyed 
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'UPOLU ISLAND 
Sa'anapu 

Location of site: southwest side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) just east of the entrance to Safata 
Harbour. The transects started just outside of the harbour and continued in an easterly 
direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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'UPOLU ISLAND 
Poutasi 

Location of site: southeast side of 'Upolu (see Fig. 2). 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (10m) at Poutasi . The transects started 
approximately 200m west of the ava and followed the contour of the reef in a westerly 
direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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TIITUILA ISLAND 
Fagamalo 

Location of site: northwest side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) on the eastern side of the bay. The 
first three transects were done consecutively starting from the eastern side of ava and heading 
in a northerly direction. The last two transects started from the same starting point and 
continued south across the entrance of the ava. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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TUTUILA ISLAND 
Fagafue 

Location of site: northwest side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the eastern side of 
the bay. The transects started approximately 30m east of the ava and ended at the entrance to 
the bay. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: low 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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TUTUILA ISLAND 
Fagasa 

Location of site: northwest side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the eastern side of 
the bay. The transects started approximately 20m east of a distinctive coral head that is 
approximately 4m wide and breaks the surface at low tide, and they ended at the entrance to 
the bay. The start of the transects was also adjacent to the last house on the eastern side of 
the bay. 

Fish communities & habitat characteristics (this study): 
Fish species richness: low 
Fish density: low 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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TIITUILA ISLAND 
Vatia 

Location of site: northeast side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the eastern side of 
Vatia. The transects started at the entrance near a distinctive "tongue" of reef which juts out 
into deeper water. The transects started approximately 50m east of this "tongue" and 
continued on into the bay, crossing the "tongue" where it heads down into deeper water along 
the second transect. The starting position was also approximately 150m offshore from a very 
small sandy cove at the beginning of the steep rock wall, which was about 75m east of the 
end of a long beach. 
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Fish communities & habitat ~haracteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: moderate 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: high 
Coral cover: high 
Colony size: most colonies small, some medium sized colonies also 
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TUTUlLA ISLAND 
Masefau 

Location of site: northeast side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the eastern side of 
the bay. The transects started in front of a distinctive dumbell-shaped indentation in the reef 
just east of the water tank, which is approximately 300m east of a sandy beach. The transects 
then proceeded along the reef into the bay. 
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~uusetoga Island 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: moderate 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: high 
Coral cover: moderate 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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TUTUILA ISLAND 
Aoa 

Location of site: northeast side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the eastern side of 
the bay. The transects started approximately 30m east of the ava and continued in a 
northeasterl y direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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TUrUILA ISLAND 
Amanave 

Location of site: southwest side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) in front of the village 
of Amanave. The transects started approximately 30m east of the main ava and continued in 
an easterly direction past Utusiva Rock. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: high 
Colony size: most colonies small and medium sized colonies relatively abundant 
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TUTUILA ISLAND 
Leone 

Location of site: southwest side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Leone. The transects 
started across from Fagalele High School about 5m west of a large emergent coral head 
(approx. 4m across) which is located> 50m out from the reef edge. The transects then 
continued in a westerly direction towards the main ava in the middle of the village. 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: moderate 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: moderate 
Coral cover: high 
Colony size: small and medium sized colonies both abundant 
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TUTUILA ISLAND 
Fagatele 

Location of site: southwest side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the eastern side of 
the bay. The transects started next to a permanent mooring that is just inside the east side of 
the bay and about 20 m north of the point, and followed the reef front in towards the middle 
of the bay. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: moderate 
Coral cover: low 
Colony size: most colonies small, some medium sized colonies also 
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TUTUILA ISLAND 
Fatumafuti 

Location of site: southeast side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Fatumafuti. The 
transects started on the south side of a deep indentation in the reef across from Niuloa Point, 
and continued in a southerly direction towards Fatu Rock. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: moderate 
Coral cover: moderate 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: moderate 
Coral cover: high 
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Colony size: most colonies small, some medium sized colonies, and a few large colonies 

XVIll 

1 

' . 

• 
"1 

• 

'II 

'. 
.. 

I 

... 



TUTUILA ISLAND 
Fagaitua 

Location of site: southeast side of Tutuila (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) in the middle of the 
bay. The transects started approximately 20m west of the main ava, and then continued in a 
westerly direction. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: high 
Coral cover: low 
Colony size: most colonies small, a few medium sized colonies also 
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TUfUILA ISLAND 
Amouli 

Location of site: southeast side of Tutuila (Fig. 3) 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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TUTUILA ISLAND 
Nu'uuli 

Location of site: southeast side of Tutuila (Fig. 3) 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: moderate 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: moderate 
Coral cover: low 
Colony size: most colonies small, a few medium sized colonies also 
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TUTUILA ISLAND 
Onesosopo 

Location of site: east side of Pago Pago Harbor (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Onesosopo 
( = Anasoposo). The transects started on the south side of the ava and continued south towards 
Breakers Point. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, a few medium sized colonies also 
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TUTUILA ISLAND 
Faga'alu 

Location of site: west side of Pago Pago Harbor (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Faga'alu. The 
transects started at a deep crevice which was approximately 100m inside the main ava on the 
south side. The transects then continued east towards to the outer reef front. The first two 
transects were inside the ava, the third transect followed the reef front around the corner to 
the outside and the last two transects were on the outer reef front. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: moderate 
Coral cover: moderate 
Colony size: most colonies small, some medium sized colonies also 
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TUTUILA ISLAND 
Aua 

Location of site: east side of Pago Pago Harbor (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Aua. The transects 
started approximately 300m west of Aua Point and followed the reef south towards 
Anasosopo. These transects ended approximately 200m north of the" Aua Transect" (see 
Green et al. 1996) .. 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, a few medium sized colonies also 
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TUTUILA ISLAND 
Utulei 

Location of site: west side of Pago Pago Harbor (Fig. 3) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Utulei. The transects 
started approximately 10m north of the outfall from the Utulei Sewage Treatment Plant, and 
continued in a northwesterly direction. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, a few medium sized colonies also 
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TUfUILA ISLAND 
Leloaloa 

Location of site: north side of Pago Pago Harbor (Fig. 3) 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: low 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, a few medium sized colonies also 
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AUNU'U ISLAND 
Aunu'u 

Location of site: southwest side of the island (Fig. 3) 

Location of transects: 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) off Salevatia Point. 
The transects started approximately 250m south of the harbor entrance and continued along 
the reef front in a southerly direction . 

.. I 

1 

/1 
" t 

2SB 

I 

i 

I 

I 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: low 
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Colony size: most colonies small, a few medium sized colonies also 
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OFUISLAND 
Asaga 

Location of site: northeast side of Ofu (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Asaga. The 
transects started approximately 75m west of the main ava at Asaga Strait and continued in a 
westerly direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: not available 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: moderate 
Colony size: most colonies small, a few medium sized colonies also 
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OFUISLAND 
Ofu Village 

Location of site: southwest side of Ofu (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) in front of Nuupule 
Rock in Ofu Village. The transects started on the south side of the main ava and continued in 
a southerly direction. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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OLOSEGA ISLAND 
Sili 

Location of site: northwest side of Olosega (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Sili. The transects 
started on the western end of village and continued in northeasterly direction past the present 
location of the village. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: not available 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: high 
Coral cover: high 

__ -- - LeaumasiJi Pt 

Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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OLOSEGA ISLAND 
Olosega Village 

Location of site: southwest side of Olosega (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) in front of Olosega 
Village. The transects started approximately SOm south of the main ava and continued in a 
southerly direction past the school. 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: moderate 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: high 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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TA'UISLAND 
Faga 

Location of site: northeast side of Ta'u (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) in front of the historic 
village of Faga. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: not available 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: low 
Colony size: most colonies small, some medium sized colonies also 
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TA'UISLAND 
Lepula 

Location of site: northeast side of Ta'u (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Lepula. The 
transects started on the eastern side of the main ava which used to be the old landing site for 
village of Fitiuta. The transects then continued in an easterly direction towards the village of 
Fitiuta. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: low 
Coral cover: not available 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: moderate 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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TA'UISLAND 
Ta'u Village 

Location of site: northwest side of Ta'u (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) in front of the village 
of Ta'u. The transects started on the northern side of the village in front of Tui Manu'a's 
grave and continued in a southerly direction. 

'. 

Fish communities & habitat characteristics (this study): 
Fish species richness: low 
Fish density: low 
Fish biomass: low 
Coral cover: moderate 

Coral communities (Mundy 1996): not surveyed 
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TA'UISLAND 
Afuli 

Location of site: southwest side of Ta'u (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Afuli Cove. The 
transects started at a very large Porites bommie (about 10m in diameter and 10m high), 
which is approximately 150m offshore. The transects then proceeded in a northerly direction 
towards the village of Ta'u. 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: high 
Coral density: moderate 
Coral cover: moderate 
Colony size: most colonies small, some medium sized colonies, and a few large colonies 
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TA'UISLAND 
Fagamalo 

Location of site: southwest side of Ta'u (Fig. 4) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Fagamolo Cove. 
The transects started approximately 200m from the northern end of the reef in the cove, and 
continued in a southerly direction towards Afuli Cove. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: moderate 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): 
Coral species richness: moderate 
Coral density: low 
Coral cover: low 
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Colony size: most colonies small, a few medium sized colonies also 
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ROSE ATOLL 
NW Site 1 

Location of site: northwest side of the atoll (Fig. 5) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started approximately 850m west of the entrance to the lagoon and continued in a 
westerly direction. 

ROSE ATOLL 
NATIONAL 
WILDLIFE 
REFUGE 

Legend: 
-o island 

..... " .. -.:. lagoon slope 

• reefflat 
••• pinnacles 

--- 40 m depth contour 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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ROSE ATOLL 
NW Site 2 

Location of site: northwest side of the atoll (Fig. 5) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started approximately 200m west of the entrance to the lagoon and continued in a 
westerly direction. 

ROSE ATOLL 
NATIONAL 
WILDLIFE 
REFUGE 

Legend: 
-a island 

........ -.... lagoon slope 

• reef flat 

e.. pinnacles 

--- 40 m depth contour 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: high 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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ROSE ATOLL 
SW Site 1 

Location of site: southwest side of the atoll (Fig. 5) 

Location of transects (see map below): 

Appendix I 

Five transects were done on the reef front (depth = 10m) where the longlinger ran aground, 
which is approximately 1 km south of the northwest corner of the atoll. Three transects were 
done heading south from the impact site, and two transects were done heading north from the 
same site. 
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NATIONAL 
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Legend: 

C island 
........ -.... lagoon slope 
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--- 40 m depth contour 

Fish communities & habitat characteristics (this study): 
Fish species richness: high 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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ROSE ATOLL 
SW Site 2 

Location of site: southwest side of the atoll (Fig. 5) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started about 1.6 km south of the northwest corner of the atoll and about 850 m 
north of the southern corner. The transects then continued in a southerly direction towards 
the southern corner of the atoll. 
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Legend: 

C island 
·· .... r.. lagoon slope 

• reef flat 

e.. pinnacles 

--- 40 m depth contour 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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ROSE ATOLL 
SW Site 3 

Location of site: southwest side of the atoll (Fig. 5) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started about 250m south of the northwest corner of the atoll and continued in a 
southerly direction. 

ROSE ATOLL 
NATIONAL 
WILDLIFE 
REFUGE 

Legend: 
-o island 

........ -.... lagoon slope 

• reefflat .0' pinnacles 
--- 40 m depth contour 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: high 
Fish biomass: moderate 
Coral cover: low 

Coral communities (Mundy 1996): not surveyed 
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ROSE ATOLL 
SE Site 1 

Location of site: southeast side of the atoll (Fig. 5) 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started about 600m east of the southern corner of the atoll and continued in a 
easterly direction towards Rose Island. 

ROSE ATOLL 
NATIONAL 
WILDLIFE 
REFUGE 

Legend: 

C island 
.... ,.,-.... lagoon slope 

• reef flat 

e.. pinnacles 

--- 40 m depth contour 

Fish communities & habitat characteristics (this study): 
Fish species richness: low 
Fish density: high 
Fish biomass: low 
Coral cover: not available 

Coral communities (Mundy 1996): not surveyed 
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SWAINS ISLAND 
SW Site 1 

Location of site: southwest side of the island (see Fig. 6). 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) at Taulaga. The 
transects started approximately 300m south of the ava, and proceeded in a southerly direction. ! l !aulaga Lagoon ) 

," 

Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: very high 
Fish biomass: low 
Coral cover: high 

Coral communities (Mundy 1996): not surveyed 
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SWAINS ISLAND 
SW Site 2 

Location of site: southwest side of the island (see Fig. 6). 

Location of transects (see map below): 

Appendix I 

Five transects were done consecutively on the reef front (depth = 10m) on the southwest side 
of the island. The transects started approximately 500m south of the end of the transects at 
SW Site 1. 
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Fish communities & habitat characteristics (this study): 
Fish species richness: moderate 
Fish density: very high 
Fish biomass: moderate 
Coral cover: high 

Coral communities (Mundy 1996): not surveyed 
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APPENDIX II: 
LOCATION OF STUDY SITES FOR 

COMPARISON AMONG HABITAT TYPES 

The following is a summary of the exact location of the transects surveyed in a range of 
habitats at two sites on 'Upolu, Tutuila, Ofu-Olosega and Rose Atoll. All habitat types were 
surveyed at the same two sites on each island, except for the shallow lagoons which were 
surveyed at distances up to 2.5km away from these sites because the availability of this 
habitat type was limited. For the purposes of this study, Ofu and Olosega will be considered 
a single island since they are connected by a continuous reef (see Fig. 4). 
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'UPOLU ISLAND 
SITE 1 

Location of site: Lefaga Bay, southwest side of 'Upolu (see Fig. 26). 

Location of transects (see map below): 

Appendix II 

Five transects were done on the reef front (depth = 10m) on the east side of Lefaga Bay. The 
transects started 800m south of the small ava in front of the village of Savala and followed 
the contour of the reef in a southerly direction. 

Surveys were also done in the shallow lagoon at Lefaga (depth = I-3m). Five transects were 
laid around the outer edges of the large coral patches in the lagoon approximately 600m south 
of the small ava in front of the village of Savala (see hatched, area below). 
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'UPOLU ISLAND 
SITE 2 

Location of site: Sa'anapu, southwest side of 'Upolu (see Fig. 6). 

Location of transects (see map below): 

Appendix II 

Five transects were done on the reef front (depth = 10m) just east of the entrance to Safata 
Harbour. The transects started just outside of the harbour and continued in an easterly 
direction. 

Surveys were also done in the shallow lagoon at this site (depth = I-2m). Five transects were 
laid around the outer edges of the small coral patches in the lagoon approximately 2500m 
west of Safata Harbour (see hatched area below). 
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TUTUILA ISLAND 
SITE 1 

Location of site: Nu'uuli and Airport, southeast Tutuila (Fig. 1) 

Location of transects (see map below): 

Appendix II 

Five transects were done consecutively on the reef front (depth = 10m) in front of Coconut 
Point. The transects started about 30m from the east side of a small opening in the reef, 
which is the third opening east of the entrance to Pala Lagoon. The transects then continued 
in a southeastly direction. Three other habitat types were also surveyed at this site: reef flat 
« 1 m), crest (2-3m) and the reef front (20 m). The crest and reef front (20 m) were 
surveyed using five consecutive transects parallel to the ones done at 10m (see above), and 
the reef flat was surveyed using five consecutive transects that were located approximately 
450m in from the reef edge (see dotted line) along the inner edge of the reef flat 
(depth = 1m). 

Surveys were also done in the shallow lagoon at Nu'uuli (depth=3-5m). However, these 
transects were located approximately 1200m west of the main site in front of the airport 
between the runway and the reef edge. The transects started approximately 5m off the point 
of the coral rubble beach that is approximately 150m west of the end of the runway. Five 
transects were then laid around the outer edges of the large coral patches in the lagoon (see 
hatched area). 
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TUTUlLA ISLAND 
SITE 2 

Location of site: Fatumafuti and Faga'alu, southeast Tutuila (Fig. 1) 

Location of transects (see map below): 

Appendix II 

Five transects were done consecutively on the reef front (depth = 10m) at Fatumafuti. The 
transects started on the south side of a deep indentation in the reef across from Niuloa Point, 
and continued in a southerly direction towards Fatu Rock. Two other habitats types were 
surveyed at the same site, the crest (2-3 m) and the reef front (20m), using five consecutive 
transects in each habitat parallel to the ones done at 10m (see above). 

The reef flat was surveyed using five consecutive transects at a site approximately 2.5km 
west of the main site (see above) on the reef flat at Nu'uuli in front of where the road leaves 
the shoreline and heads inland. The transects were done along the inner edge of the reef flat 
(depth = 1m) and started approximately 50m from a small sandy beach on the eastern side of a 
small stream, and continued in southwesterly direction. 
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OFU-OLOSEGA ISLANDS 
Site 1 

Location of site: Ofu Village and Vaoto, southwest Ofu (Fig. 3) 

Location of transects (see map below): 

Appendix II 

Five transects were done consecutively on the reef front (depth = 10m) in front of Nuupule 
Rock in Ofu Village. The transects started on the south side of the main ava and continued in 
a southerly direction. Three other habitats types were surveyed at the same site: reef flat, 
crest (3 m), reef front (20m). The crest and reef front (20m) were surveyed using five 
consecutive transects parallel to the ones done at 10m (see above). The reef flat was 
surveyed using five consecutive transects along the inner edge of the reef flat that started 
approximately 10m south of the main ava and approximately 50m in from the reef edge (see 
dotted line). 

Five transects were also done in the shallow lagoon (depth = I-2m) in front of Vaoto Lodge, 
which was approximately 2000 m southeast of village of Ofu. Five transects were laid 
consecutively in the shallow lagoon (depth = I-2m) at Vaoto starting approximately 5m from 
shore and 100m west of the eastern end of the sandy beach in front of the lodge. The 
transects were laid around the outer edges of the large coral patches in the lagoon and 
continued in a southwesterly direction from the starting point (see hatched area below) .. 
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OFU-OLOSEGA ISLANDS 
SITE 2 

Appendix II 

Location of site: Olosega Village, southwest Olosega; and Toaga, southeast Ofu (Fig. 3) 

Location of transects (see map below): 
Five transects were done consecutively on the reef front (depth = 10m) in front of Olosega 
Village. The transects started approximately 50m south of the main ava and continued in a 
southerly direction past the school. Three other habitats types were surveyed at the same 
site: reef flat, crest (3 m), reef front (20m). The crest and reef front (20m) were surveyed 
using five consecutive transects parallel to the ones done at 10m (see above). The reef flat 
was surveyed using five consecutive transects along the inner edge of the reef flat starting 
approximately 10m north of the main ava and approximately 70m in from the reef edge (see 
dotted line). 

Five transects were also done in the shallow lagoon (depth = I-2m) at Toaga, which was 
approximately 3000 m west of village of Olosega. The transects started approximately 20m 
from shore and approximately 100m east of a very large granite boulder (approximately 5m 
across and 3m high) on the shoreline. The transects were laid consecutively around the 
outer edges of the large coral patches in the lagoon in a southwesterly direction and finished 
approximately 75m from shore (see hatched area below). These transects were in front of 
the "hurricane house", which was built after Hurricane Tusi and was the only house at Toaga 
in 1995. The house belongs to DMWR employee, Pita IIi. 
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ROSE ATOLL 
NW Site 1 

Location of site: northwest side of the atoll (Fig. 4) 

Location of transects (see map below): 

Appendix II 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started approximately 850m west of the entrance to the lagoon and continued in a 
westerly direction. Two other habitats types were surveyed at the same site: reef flat and 
shallow lagoon. The reef flat was surveyed using five consecutive transects parallel to the 
ones done on the reef front at 10m (see above) and approximately 250m in from the outer 
reef edge (see dotted line). The shallow lagoon (depth = I-2m) was surveyed using five 
transects adjacent to the reef flat transects at this site. These transects were laid around the 
edges of the large coral patches in the lagoon (see hatched area below). 
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ROSE ATOLL 
NW Site 2 

Location of site: northwest side of the atoll (Fig. 4) 

Location of transects (see map below): 

Appendix II 

Five transects were done consecutively on the reef front (depth = 10m) at this site. The 
transects started approximately 200m west of the entrance to the lagoon and continued in a 
westerly direction. Two other habitats types were surveyed at this site: reef flat and shallow 
lagoon. The reef flat was surveyed using five consecutive transects parallel to the ones done 
on the reef front at 10m (see above) and approximately 250m in from the outer reef edge (see 
dotted line). The shallow lagoon (depth = I-2m) was surveyed using five transects adjacent to 
the reef flat transects at this site. These transects were laid around the edges of the large 
coral patches in the lagoon (see hatched area below). 
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APPENDIX III: 
SPECIES LIST & LENGTH-WEIGHT CONVERSION CONSTANTS 

List of species recorded on survey of the Samoan Archipelago, and the length-weight 
conversion constant calculated for each species in American Samoa (based on Wass 1982a: 
see Results). 

BONY FISHES: constant 

ACAN1HURIDAE 
Acanthurinae 
A callthurus achilles 0.000860 
A canthurus albipectoralis 0.000800 
A canthurus blochii 0.000800 
A canthurus dussum ieri 0.000800 
A canthurus guttatus 0.001250 
A canthurus leuchocheilus 0.000800 
A canthurus lineatus 0.000860 
A cantlmrus nigricans 0.000860 
A callthurus nign·cauda. 0.000800 
A canthurus nigrofuscus 0.000800 
A canthurus nigroris 0.000680 
A canthurus olivaceus 0.000680 
A canthurus pyroferus 0.000860 
A call1hurus thom psoni 0.000570 
A canthurus triostegus 0.001080 
A call1hurus xallthopterus 0.000900 
Ctenochaetus hawaiiensis 0.000940 
Ctenochaetus strialIIs 0.000940 
Ctenochaetlls strigosus 0.000940 
Zebrasoma scopas 0.000880 
Zebrasoma veliferum 0.000840 
Zebrasoma rostratllm 0.000880 
Nasinae 
Naso annulatus 0.000540 
Naso brevirostris 0.000700 
Naso hexacallthus 0.000540 
Naso literatlls 0.000960 
Naso unicon/is 0.000750 
Naso vlamingii 0.000540 
Naso sp. 0.000540 

AULOSTOMIDAE 
A IIlostom us chinensis 0.000060 

BALISTIDAE 
Balistaplis u1ldulatus 0.001000 
Balistoides viridescens 0.001000 
Melichthys niger 0.000870 
Melichthys vidua 0.001100 
Pseudobalsites j1avimarginallls 0.001000 
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A ppendix III 

constant 
Balistidae cont 
Rhinecanthus aculeatus 0.001000 
Rhinecanthus rectanguilis 0.001010 
Sufj1amen bursa 0.000890 I Sufflamen chrysopteros 0.000990 
Sufj1amen freallatus 0.000990 

• 
CAESIONIDAE 
Caesio cUlling 0.000450 

.. 
Pterocaesio mam 0.000450 
Pterocaesio tile 0.000450 
Pterocaesio trililleata 0.000450 .. 
Pterocaesio spp. 0.000450 

CARANGIDAE 
Caranx ignobilis 0.000710 

.. 
Caranx lububris 0.000710 
Caranx melampygus 0.000710 
Carallx spp. 0.000710 .. 
Carallgoides ferdau 0.000710 
Elagatis bipinllulatus 0.000330 
Scomberoides Iysall 0.000330 .. 
CHAETODONTIDAE 
Chaetodoll auriga 0.001000 
Chaetodoll bell1letti 0.001000 .. 
Chaetodoll citrille/lus 0.000940 -'i 

Chaetodoll ephippium 0.000940 
Chaetodoll Iineolatlls 0.001000 
Chaetodoll IUllula 0.001160 

.. 
Chaetodoll m elannotus 0.001000 
Chaetodon mertensii 0.001000 
Chaetodoll omatissim us 0.001160 .. 
Chaetodon pelewellsis 0.001000 
Chaetodoll quadrimaculatlls 0.000950 
Chaetodoll rafflesii 0.001000 
Chaetodoll reticulatlls 0.001000 

.. 
Chaetodoll semeioll 0.001000 
Chaetodon specllium 0.001000 
Chaetodoll trifascialis 0.001000 .. 
Chaetodon trifasciatlls 0.001030 
Chaetodon ulietensis 0.001000 
Chaetodoll ullimaculatlls 0.001000 
Chaetodoll vagabllndlls 0.001000 
Forcipiger j1avissim liS 0.000470 

I Forcipiger IOllgirostris 0.000470 
Hem itall rich thys po(vlepis 0.001010 
Hem itallrichthys thom psolli 0.001010 

Iv 



A ppendix III 

constant 
Chaetodontidae cont 
Heniochus acum inatus 0.001030 
Heniochus cI"ysostomus 0.001030 
Heniochus mOllceros 0.001030 
Heniochus varius 0.001030 

DIODONTIDAE 
Diodoll liturosus 0.001000 

FlSTULARIDAE 
Fistularia commersollii 0.000020 

HAEMULIDAE 
Plectorhinchus orielltalis 0.000670 
Plectorllinchus spp. 0.000670 

KYPHOSIDAE 
Kyphosus cineroscens 0.000740 
Kyphosus vaigiellsis 0.000740 
Kyphosus spp. 0.000740 

LABRIDAE 
t, Anampses meleagrides 0.000400 

Allampses twistii 0.000400 
Bodianus axil/aris 0.000620 
B odiallus loxozollus 0.000620 
Bodianus mesothorox 0.000620 
Cheilillus clilorourns 0.000570 
Cheilitlus diagrammus 0.000570 
Cheilillus Jasciatus 0.000570 
Cheilillus oxycepthalus 0.000570 
Cheilillus trilobatus 0.000570 
Cheilillus ulldulatus 0.000570 
Cheilitlus ullifaciatus 0.000570 
Cheilitlus spp. 0.000570 
Cheilio illemlis 0.000320 
Cin1lilabrns cyallopleura 0.000500 
Cinnilabrns pUllctatus 0.000500 
Cin1lilabrns scottornm 0.000500 
Cin1lilabrns spp. 0.000500 
Coris aygula 0.000440 
Coris gaimmrl 0.000440 
Epibulus illsidiator 0.000620 
Gomphosus varius 0.000320 
Halichoeres biocellatus 0.000510 
Halichoeres hOl1ulallus 0.000510 
*Halichoeres complex 0.000510 
Halichoers marginatus 0.000510 

*Halichoeres complex comprises a group of closely related species that are difficult to separate in the field: H. 
margaritaceus. H. nebulosus and II. miniatus. Ivi 



A ppendix III 

constant 
Labridae cont 
Halicl/Oeres melanurns 0.000510 
Halicl/Oeres omatissium liS 0.000510 
Haliehoeres prosopeion 0.000510 I Haliehoeres trimaeulatlls 0.000510 
HalicJ/Oeres spp. 0.000510 
Hem igym nus Jaseiatus 0.000620 • 
Hemigymnus melapterns 0.000620 
Hologymnosus annulatus 0.000320 

.. 
Labriehthyes unilineafus 0.000510 
Labroides bieolor 0.000450 
Labroides dimidiatus 0.000450 .. 
Labroides rnbrolabiatus 0.000450 

Labropsis australis 0.000510 

Labropsis xallthonofa 0.000510 
Maeropharyngodoll meleagris 0.000620 

.. 
M aeropharyngodon negrosellsis 0.000620 
Pseudoehei/illus evallidus 0.000520 
Pseudoeheilinus hexataenia 0.000520 .. 
Pseudoeheilinus oetotaellia 0.000540 
Pseudoeheilillus tetrataellia 0.000520 
Pseudodax molueeanus 0.000510 
Stethojulis balldallensis 0.000540 

.. 
Stethojulis strigivelller 0.000540 
S tethojulis trilineata 0.000540 
Thalassoma amb(veephallim 0.000480 .. 
Thalassoma hardwicke 0.000480 -'j 

Thalassoma lunare 0.000480 
Thalassoma luteseens 0.000480 
Thalassoma pll1pureum 0.000480 

.. 
Thalassoma quinquevittatllm 0.000480 
Thalassoma trilobatum 0.000480 
Xyriehtyes aneitensis 0.000500 .. 
LETHRINIDAE 
Gnathodentax aurolilleafus 0.000670 
Lethrinus harak 0.000670 

.. 
Lethrinus spp. 0.000670 
MOllotaxis grant/oelilis 0.000560 -
LUTJANIDAE 
A phareus Jurr:a 0.000600 

Aprion vireseens 0.000540 
Lutjanus bollar 0.000670 
Lutjanus Julviflamma 0.000670 

I Lufjanus Julvus 0.000670 
Lutjanus gibbus 0.000670 
Lutjanus kasmira 0.000670 
Lufjalllls mOllostigma 0.000670 
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A ppendix III 

constant 
Lujanidae cont 
Macolor niger 0.000670 
A/acolor macularis 0.000670 

MALA CAN1HIDAE 
M alacanthus latov ittatus 0.000260 

MONA CAN1HIDA E 
A lutemm monoceros 0.000690 
Cantherllinus dumerilii 0.001640 
Oxymonacanthus longirostn's 0.000600 
Pervagor janthinosoma 0.000790 

MUGILIDAE 
Liza vaigiensis 0.000380 

MULLIDAE 
Mul/oides j1avolineatus. 0.000440 
Mul/oides vanicolensis 0.000440 
Pampeneus baroerinus 0.000500 
Pampeneus bifasciatus 0.000500 
Pampeneus cyclostom us 0.000500 

t. Pampeneus m ultifasciatus 0.000500 

NEMIPTERIDAE 
Scolopsis trililleatus 0.000650 

OSTRACIDAE 
Ostrocion cubicus 0.001570 
Ostrocion meleagris 0.001570 

PINGUIPEDIDAE 
Paropercis clathrota 0.000500 
Paropercis hexophtalma 0.000500 

PLATACIDAE 
Platax oroicularis 0.000880 

POMACAN1HIDAE 
Apolemichthys trimaculatus 0.0011 IO 
Centropyge bicolor 0.001110 
Centropyge bispilloSUS 0.0011 IO 
Centropyge flavissimus 0.0011 IO 
Centropyge loriculus 0.0011 IO 
Celltropyge spp. 0.001110 
Pomacanthus imperotor 0.001160 
Pygoplites diacantllUs 0.001160 
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A ppendix III 

constant 
POMACENTRIDAE 
A budefduf septemfasciatus 0.000630 
A budefduf sexfasciatus 0.000940 
A budefduf sordidus 0.000630 I A hudefduf vaigensis 0.000940 
Am blglyphidodoll spp. 0.000900 
A mphipn"oll akilldYllos 0.000900 I 
Am phiprioll chrysoptems 0.000900 
Amphipn"on clarki 0.000900 
Amphipn"on melanopus 0.000900 
Chromis aCQl'es 0.000650 
Chrom is agilis 0.000900 
Chromis amboirlensis 0.000900 
Chromis iomelas 0.000900 
Chromis margan"tifer 0.000900 
Chromis tematellsis 0.000900 
Chrom is vanderoiliti 0.000650 
Chromis vin·dis 0.000900 
Chromis wehen" 0.000900 .. 
Chrom is xallthuro 0.000900 
Chromis spp. 0.000900 
Chrysiptero biocellata 0.000800 
Chrysiptero cyallea 0.000800 

.. 
Chrysiptero glauca 0.000800 
Chrysiptero leucopoma 0.000800 
Chrysiptero rollalldi 0.000800 
Dascyllus amanus 0.001250 
Dascyllus reticulatus 0.001250 

·'i 

Dascyllus tn"maculatus 0.001250 
Neopomacelltms metallicus 0.000980 -
Plectroglyphidodon dickii 0.000660 
Plectroglyphidodoll johllstolliallus 0.000660 
Plectroglyphidodoll lacrymatlls 0.000660 
Plectroglyphidodon leucozollus 0.000660 
Pomacentms brochialis 0.000700 
Pomacentms coelestis 0.000700 
Pomacelltms vaiuli 0.000700 
Pomachromis n"chardsolli 0.000700 
Stegastes alhifasciatus 0.000980 
Stegastes fasciolatus 0.000980 -
Stegastes nign"calls 0.000980 

SCARIDAE 
Calotom liS carolillus 0.000810 
Cetoscams hicolor 0.000810 

I Hipposcams longiceps 0.000810 
Scams atropectorolis 0.000810 
Scams forsteni 0.000620 
Scams frenatus 0.000810 • 
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Appendix III 

constant 
Scaridae cont 
S cams frontalis 0.000810 
Scams glwbban 0.000810 
Scams globiceps 0.000810 
Scams m icrorilinos 0.000810 
Scams niger 0.000810 
Scams oviceps 0.000810 
Scams psittacus 0.000810 
Scams pymlUms 0.000810 
Scams mbroviolaceus 0.000810 
Scams schlegeli 0.000810 
Scams sordidus 0.001180 
Scams spinus 0.000750 
Scams spp. 0.000810 

SCOMBRIDAE 
Gymnosa1l1a ullicolor 0.000710 
unid. scomberid 0.000710 

SCORPAENIDAE 
Scotpaeniopsis diabolus 0.001090 

L SERRANIDAE 
Anthinae 
Luzonichthys waitei 0.000470 
Pseudoallthias pascailis 0.000470 
Pseudallthias spp. 0.000470 
Ephinephelinae 
Cephalopholis argus 0.000500 
Cephalopholis leopanius 0.000500 
Cephalopholis urodeta 0.000500 
Epinephelus fasciatus 0.000500 
Epinephelus fuscoguttatus 0.000500 
Epinephelus hexagonatus 0.000500 
Epinephelus howlalldi 0.000500 
Epinephelus macrospilos 0.000500 
Epillephalus menu 0.000500 
Epinephelus spilotoceps 0.000500 
Epillephelus spp. 0.000500 
Grocilia albomarginala 0.000500 
Variola louti 0.000500 

SIGANIDAE 
S iganus argenteus 0.000740 
S iganus lineolatus 0.000800 
Siganlls spinus 0.000740 

SPHYRAENIDAE 
Sphyroella banucuda 0.000300 
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A ppendix III 

constant 
SYNODONTIDAE 
Saurida gmcilis 0.000320 .... 
SYllodus spp. 0.000320 

TE1RAODONTIDAE I 
A roth roll m eleagris 0.001000 
A rothroll lIigropullctatus 0.001000 • Camhigaster belllletti 0.000970 
Callthigaster solandri 0.000970 .. 
Canthigaster valelltilli 0.000970 

ZANCLIDAE .. 
Zallcius comutus 0.001120 

SHARKS & RAYS: -
CARCHARINIDAE 
Can:hamliflus m elalloptems not available 

GINGLYMOSTOMA TIDAE 
Nebrius fenugibeus not available 

HEIGALEIDAE 
.. 

Triacllodofl obesus not available 

MYLIOBA TIDIDAE ... 
A etobatus flarinari not available --,i 

"" 

.. 

-
-

I 
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APPENDIX IV: 
RELA TIVE ABUNDANCE OF FISH SPECIES 

IN DIFFERENT HABITAT TYPES 

Relative abundance of fish species recorded on the surveys of different habitat types in the 
Samoan Archipelago. Where the following codes represent the relative abundance of each species 
on the transects: R = rare, U = uncommon, C = common, A = abundant and D=dominant. 

reef flat shallow lagoon crest front (10m) front (20m) 

BONY FISHES: 
ACAN11IURIDAE 
Acanthurinae 
A Ca1lthulUs achilles U C C 
A canthulUs albipectomlis 
A callthulUs blochii U C 
A canthulUs dussumieri 
A Ca1lthulUs guttatus R A U U 
A canthulUs leuchocheilus 
A Ca1lthulUs lilleatus U A U U 
A canthulUs 1ligrica1ls R A C C 
A callthulUs nigricauda U R U U 
A cantlllllUs 1ligrofusCIiS C C C C C 
A callthulUs 1ligroris U U R 
A callthulUs o/ivacells C C U 
A cantlllllUs pyrofelUs R U 
A callthulUs tllOmpsolli R U U 
A Ca1lthulUS triostegus A A C 
A cantiJulUs xallthoptelUs U U R 
Ctenochaetus hawaiiensis 
Ctenochaetus stn·atus U A A A A 
Ctenochaetus strigosus U C C 
Zebrosoma scopas C U U C 
Zebrosoma velifenml U R R U 
Zebrosoma rostmtum 
Nasinae 
Naso a1lnulatus 
Naso brevirostris U 
Naso hexaca1lthus R 
Naso litemtus U U C U 
Naso u1licomis R 
Naso vlamingii 
Naso sp. U U 

AULOSTOMIDAE 
A ulostomus cizille1lsis U R R 

BALlSTlDAE 
Balistapus u1ldulatus R U U U 
Balistoides viridescells 
A1eliclzthys 1liger C U R 

lxii 



'~ 

Appendix IV 

reef flat shallow lagoon crest front (lOrn) front (20m) 

Balistidae coot 
Melichthys vidua U C C 

Pseudobalsites flav im argillatus 
Rhinecanthus aculeatus U I Rhinecanthus rectangulus U U 
Sufflamen bursa R U 
Sufflamen chrysoptems U iJI 
Sufflamen freanatus 

CAESIONIDAE 
Caesio cuning C 
Pterocaesio marri C .. 
Pterocaesio tile A C 
Pterocaesio trilineata 
Pterocaesio spp. 

• 
CARANGIDAE 
Carallx ignobilis 
Caranx lububris .. 
Caranx melampygus R R R R 
Carallx spp. 
Carangoides ferdau R 
Elagatis bipillllulatus .. 
Scomberoides lysan U 

CHAETODONTIDAE 
"" Chaetodon auriga U U R 

Chaetodon bennetti R 
''} 

Chaetodon citrinellus C C U R 
Chaetodon ephippium U R R "" 
Chaetodon lineolatus R 
Chaetodon lunula U U U U U 
Chaetodon melannotus U U -Chaetodon mertensii R U 
Chaetodon omatissimus R U U U 
Chaetodon pelewensis U U C 
Chaetodon quodrimaculatus U U R 
Chaetodon rafflesii 
Chaetodon reticulatus U U C C C 
Chaetodon semeion R R U R 
Chaetodon speculum 
Chaetodon trifascialis U U R 
Chaetodoll trifasciatus U C U U U 
Chaetodon ulietel/sis U U R U 
Chaetodon unimaculatus U U U 
Chaetodon vagabundus U U U U u I Forcipiger flavissimus R U U U 
Forcipiger longirostris U U 
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Appendix IV 

reef tlat shallow lagoon crest front (10m) front (20m) 
Chaetodontidae cont 
Hemitaurichthys polylepis U U 
Hemitaurichthys thompsolli C 
Heniochus acum inatus R 
Heniochus cll1ysostom us U R R 
Heniochus monceros R U 
Helliochus varius U U U U 

DIODONTIDAE 
Diodon liturosus 

FlSTULARIDAE 
Fistularia commersonii R R 

HAEMULIDAE 
Plectorllinchus orientalis R 
Plectorllinchus spp. R 

KYPHOSIDAE 
Kyphosus spp. U U C U 

LABRIDAE 
!,. A nampses meleagrides 

A nampses twistii R U U 
Bodianus axil/aris R U U 
Bodianus loxozonus R 
Bodianus mesothorax R 
Cheilillus chloroums R U 
Cheilinus diagmmmus R U 
Cheilinus Jasciatus U 
Cheilinus oxycepthalus 
Cheilillus trilobatus R R R U 
Cheilinus ulldulatus R U 
Cheilillus uni/acialus U U U 
Cheilinus spp. 
Cheilio inem/is R 
Cirrililabms cyallopleum 
Cirrhilabrns punclalus R U 
Cimlilabms scottomm U 
Cimlilabms spp. R 
Coris aygula R 
Coris gaimani R R U 
Epibulus illsidialor R U U U 
Gomphosus varius R U C U U 
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Appendix IV 

reef flat shallow lagoon crest front (10m) front (20m) 
Labridae coot 
Halichoeres biocellatus 
Halichoeres hortulallus U C U U C 
*Halicl/Oeres complex C U I Halichoers margillatus U U C R U 
Halichoeres melallurus R U 
Halichoeres omatissiumus R C Ii 
Halichoeres prosopeioll 
Halichoeres trimaculatus C U 
Halichoeres spp. U 
Hemigymllus Jasciatus U U 
Hemigymllus melapterus R • 
Hologymllosus annulatus R 
Labrichthyes Ullililleatus U 
Labroides bicolor U U U U 
Labroides dim idiatus R C U U C • 
Labroides rubrolabiatus U C U 
Labropsis austmlis 
Labropsis xanthollota U R .. 
Macropharyngodoll m eleagris R U 
M acropharyllgodoll lIegrosellsis 
Pseudocheilillus evallidliS U 
Pseudocheilillus hexataellia R U U • 
Pselldocheilillus octotaellia U C 
Pseudocheilillus tetmtaellia 
Pseudodax moluccallus R U U • Stethojulis bandallellsis C U R R 
Stethojulis strigiventer R R 

''} 

Stethojulis trilineata U 
Thalassoma amblycephalum U U • 
Thalassoma hardwicke C A C R 
Thalassoma lunare R 
Thalassoma lutescells R U U • 
Thalassoma putpllreum U 
Thalassoma quillquevittatllm C U A C 
Thalassoma trilobatum U 
Xyrichlyes alleitensis ... 

LETIIRINIDAE 
Gnathodentax aurolilleatus U U U 
Lethrillus hamk R R R 
Lethrinlls spp. R 
MOllotaxis gmlldoculis U U R 

... 
LUTJANIDAE 

I A pharells Jurca U U C 
Aprioll virescells R 
LUfjalllls bohar U U 

*Halichoeres complex comprises a group of three closely related species that are difficult to separate in the field: H. 

margaritaceus, H. nebuloslls and H. milliatlls. Ixv 



Appendix IV 

reef nat shallow lagoon crest front (10m) front (20m) 
Lutjanidae cont 
Lutjallus fulviflamma R 
Lutjallus fulvus U C 
Lutjanus gibbus U U 
Lutjallus kasmim C R 
Lutjanus mOllostigma U U C U 
Macolor niger U U 
~facolor macularis U 

MALA CANTIDDAE 
Malacalllhus latovittatus R 

MONACANTIDDAE 
A luterum monoceros 
A manses scopas U 
Calltherl,illus dumerilii R 
Oxymollacalllhus 101lgirostris U R 
Pervagor jail thill osoma , 

MUGILIDAE 
Liza vaigiel/sis U 

c MULLIDAE 
A/ul/oides j7avolilleatus R C U U R 
Mul/oides vallicolensis C U C U 
Parupel/eus baroeril/us R 
Parupeneus bifasciatus U U U 
Parupelleus eyclostomus R U U U 
Parupel/eus m ultifasciatus U U U U U 

NEMIPTERIDAE 
S colopsis trililleatus U R 

OSTRACIDAE 
Ostmcion cubicus 
Ostmcioll meleagris R 

PINGUIPEDIDAE 
Pampercis clathmta U R R R 
Pampercis hexophtalma R 

PLATACIDAE 
Platax oroicularis 

POMACANTIDDAE 
Apolemichthys tlimaculatus 
Celltropyge bicolor 
Centropyge bispillosus R U 
Centropyge j7avissimus U C C C 

Ixvi 



Appendix IV 

reef flat shallow lagoon crest front (lOm) front (20m) 
Pomacaothidae coot 
C entropyge loriculus U 
Centropyge spp. 

I Pomacanthus imperotor R R 
Pygoplites diacanthus U U U U 

POMACEN1RIDAE 11 
A budefdllf septemfasciatlls U U 
A blldefdllf sexfasciatlls R R U U 
A budefdllf sordidus U 
A budefduf vaigensis U 
Am blglyphidodon spp. .. 
A mphiprion akindYllos R 
A mphiprion chrysoptems R 
Amphiprion clami 
A mphipn·on melanopus R R .. 
Chromis aCa1T!S U A A 
Chromis agilis 
Chromis amboillellsis R 
Chromis iomelas R U C 
Chromis margaritifer R U U R 
Chromis tematensis 
C/l1um is vandewilii A 

.. 
Chromis viridis A 
Chromis weben· 
Chromis xanthuro C U C .. 
Chromis spp. R 

'~i 

Chrysiptero biocellata U U 
Chrysiptero cyanea A A U C U 
Chrysiptero glauca A C 

.. 
Chrysiptero lellcopoma C C U 
Chrysiptero rollandi U 
Dascyllus amanus A A .... 
Dascyllus reticulatus 
Dascyllus trimaculatlls U 
Neopomacentlus metalliclis U 
Plectroglyphidodoll dickii U A U 
Plectroglyphidodon jollllstolliallus R U U U 
Plectroglyphidodoll lacrymatus U R C C 
Plectroglyphidodon leucozonus U 
Pomacelltms brochialis U A A 
Pomacentms coelestis U U 
Pomacenfms vaiuli U C U C A 
Pomachrom is richardsolli U 
Stegastes albifasciatlls C A 

I Stegastes fasciolatlls A 
Stegastes nigricans A A 

.., 
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Appendix IV 

reef flat shallow lagoon crest front (10m) front (20m) 
SCARIDAE 
Calotom us carolinus R U 
Cetoscams bicolor R 
Hipposcams longiceps R R 
Scams atropectorolis R 
Scams Jorsteni U U 
Scams Jnmatus U C U 
Scams J ron talis U C C C 
Scams ghobban R 
Scams globiceps R R U U 
Scams microrilinos R R U 
Scams niger U U 
Scams oviceps C U C U 
Scams psittacus U C C U 
Scams pymlUms U U U 
Scams mbroviolacells U R U 
Scams schlegeli R U U 
Scams sordidlls U U C C C 
Scams spimls U U 
Scams spp. C A A C U 

SCOMBRIDAE 

l. Gymnosarda unicolor R 
unid. scomberid 

SCORPAENIDAE 
SC01paeniopsis diabolus 

SERRANIDAE 
Anthinae 
Luzollichthys waitei 
Pselldoa1lthias pascailis C 
Pseuda1lthias spp. R 
Ephincphclinae 
Cephalopholis argus U U U U 
Cephalopholis leopalrills 
Cephalopholis urodeta R U C U 
Epinephelus Jasciatus 
Epi1lephelus Juscoguttatlls R 
Epi1lephelus hexagollatlls R R 
Epi1lepheilis how la1ldi R R 
Epillephelus macrospilos 
Epi1lephalus menu U U R 
Epillepheills spilotoceps 
Epi1lepheills spp. R R 
Grocilia albomargillata R R 
Variola louti R U 
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Appendix IV 

reef flat shallow lagoon crest front (lOrn) front (20m) 
SIGANIDAE 
Siganus argenteus U 
Siganus lineolatus U 
Sigw/us spinus U R U I 
SPHYRAENIDAE 
Sphymena banucuda , 
SYNODONTIDAE 
Saun'da gmcilis R 
Synodus spp, R 

.. 
TETRA OD ON TID A E 
A rothron meleagris R 
A rothron nigropunctatus R R R U 
Camhigaster bennetti R .. 
Canthigaster solandri U U U 
Cw/thigaster valentini U 

... 
ZANCLIDAE 
Zanclus comutus U U U U U 

.. 
SHARKS & RAYS: 
CARCHARINIDAE 
Carchamlinus melanoptems U • 

--) 

GINGLYMOSTOMA T1DAE 
N ebrius fenugibeus R .. 
HEIGALEIDAE 
Triacnodon obesus R R 

... 
MYLIOBA T1DIDAE 

A etobatus narinari R 

... 

-
I 
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APPENDIX V: 

RELA TIVE ABUNDANCE OF FISH SPECIES 
ON DIFFERENT ISLANDS 

Relative abundance of fish species recorded on the surveys of reef slopes of the islands of the 
Samoan Archipelago. Where the following codes represent the relative abundance of each 
species on the transects: R = rare, U = uncommon, C = common, A = abundant and 
D=dominant. 

'Upolu Tutuila Manu'a Rose Swains 

BONY FISHES: 
ACAN1HURIDAE 
Acanthurinae 
A canthums achilles R U A U 
A callthums albipectomlis U U 
A call/hums blochii U U U U U 
A callthums dussum ien' R 
A callthums gutta/us U R R 
A callthums leuchocheilus R 
A callthums lilleatus U U U U 
A canthums nigricalls U C C C U 
A canthums Iligricauda R R U U 
A canthums nigrofuscus C C A C U 
A canthums Iligrons R R U 

l. A calltllllms olivaceus R U C U 
A callthums pyrofems U U U R U 
A can/hums tllOmpsolli U R R 
A canthums triostegus 
A callthums xallthoptems U 
Ctenochaetus hawaiiellsis C 
Ctenochaetus striatus D D D D 
Ctellochaetus strigosus U U C D C 
Zebmsoma scopas C C U 
Zebmsoma velifemm U R R 
Zebmsoma rostmtum C 
Nasinae 
Naso al/nulatus R 
Naso brevirostris R U U 
Naso hexacallthus R 
Naso litemtus U C A D U 
Naso ullicomis U 
Naso vlamil/gii U 
Naso sp. U R R 

AULOSTOMIDAE 
A ulostom us chillellsis R R 

BAUSTIDAE 
Balistapus rmdulatus U U U U C 
Balistoides viridescells R R U 
Melichthys Iliger U U A 
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Appendix V .. 

'Upolu Tutuila Manu'a Rose Swains 

Balistidae coot 
Melichthys vidua U U C C A 

.. 
Pseudobalsites flavimargillatus 

I Rhinecanthus aculeatus 
Rhi1leca1lthus recta1lgulus R 
Sufflamell bursa R U C U U 

Sufflamen chrysopterns R R ~ 
Sufflame1l frea1latus R R 

CAESIONIDAE 
Caesio CUllillg A U U 
Pterocaesio mam C R -Pterocaesio tile D C U 
Pterocaesio tn"lineata A 
Pterocaesio spp. U 

CARANGIDAE 
Caranx ignobilis U 
Caranx lububris U U 
Caranx melampygus R U U C 
Caranx spp. R U 
Carangoides ferdau R 
Elagatis bipimllliatus U 

.. 
Scomberoides Iysall 

CHAETODONTIDAE .. 
Chaetodoll auriga R R R U 
Chaetodon belllletti R R 

.. , 

Chaetodon citrinel/us U U U 
Chaetodon ephippium R U U U 

.. 
Chaetodo1l lilleolatus 
Chaetodon IUllula R U U U 
Chaetodon melallnotus R U .. 
Chaetodon mettensii R 
Chaetodon omatissimus U U U U 
Chaetodoll pelewensis U C U R U 
Chaetodo1l quadrimaculatus R U 

.. 
Chaetodon rafflesii R 
Chaetodon reticulatus U C C U C 
Chaetodoll semeion R .. 
Chaetodon speculum R 
Chaetodon trifascialis U R R 
Chaetodon tn"fasciatus U U U 
Chaetodon ulietellsis R U R -
Chaetodon unimaculatlls R U U R U 

I Chaetodoll vagabulldus U U U 
Forcipiger flavissimus U U U 
Forcipiger IOllgirostn"s U U C C .. 

-
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Appendix V 

'Upolu Tutuila Manu'a Rose Swains 
Chaetodootidae coot 
Hemitaun·chthys polylepis U U 
Hem itaun·chthys thorn psolli A 
H eniochus acum illatus 
H elliochus chrysostom us U U R 
Heniochus monceros U R 
Heniochus varius U U R U 

DIODONTIDAE 
Diodon liturosus R 

FISTULARIDAE 
Fistularia commersollii R 

HAEMULIDAE 
Plectominchus orientalis R R 
Piect0111illchus spp. R 

KYPHOSIDAE 
Kyphosus spp. U U U 

LABRIDAE 
L. Anampses meleagn·des R R R 

Allam pses tw istii U U U U 
Bodiallus axil/aris U U U 
Bodianus loxozollus R R U 
Bodianus mesotllOrax 
Cheilillus chlorourns R 
Cheilinus diagmmmus U U 
Cheilillus Jasciatus R 
Cheilinus oxycepthalus R R 
Cheilinus trilobatus R U 
Cheilillus undulatus R R R 
Cheilinus unifaciatus U U C U 
Cheilinus spp. R 
Cheilio inerm is 
Cin-hilabrns cyanopleum 
Cinnilabrns pUllctatlis R 
Cinnilabrns scottornm U 
Cimlilabrns spp. 
Con·s aygula 
Coris gaimam R U U 
Epibulus insidiator U U U R 
Gom phosus varius U U U C C 
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'Upolu Tutuila Manu'a Rose Swains 
Labridae cont 
Haliehoeres bioeellatus R 
Haliehoeres honulanus U U U U U 
*Haliehoeres complex U R I Haliehoers marginatus U U R 
Haliehoeres melanurns R 
Haliehoeres omatissiumlls U U C U -. 
HalicllOeres prosopeion R U 
Haliehoeres trimaeulatus 
Haliehoeres spp. 
Hem igym nus faseiatus U R U U 
Hemigymnus melapterns R R 
Hologymnosus amlUlatus 
Labriehthyes unilineatus U U 
Labroides bieolor U U U U U 
Labroides dimidiatus U C C U C 
Labroides rnbrolabiatus U U C C C 
Labropsis austmlis R 
Labropsis xallthonota U R U R U 

'" Maeropharyllgodon meleagn·s R R U 
Maeropharyngodon negrosellsis R 
Pseudoeheilinus evallidus R U 
Pseudoeheilillus hexataellia U U U U 
Pselldoeheilillus oetotaellia U R U U 
Pseudoeheilinus tetmtaenia C 
Pseudodax molueeanlls R R U 
Stethojulis bandanensis U R R _rj 

Stethojulis strigiventer 
S tethojulis trililleata 
Thalassoma amblyeephalum R R U 
Thalassoma harrlwieke U U R 
Thalassoma lunare 
Thalassoma luteseens U U U C .... 
Thalassoma pUlpureum 
Thalassoma qllinquevittatllm U U A A C 
Thalassoma trilobatum 
Xyriehtyes alleitensis R v 

LETIlRINIDAE 
Gnathodentax aurolineatlls U U C 
Lethrillus hamk R 
Lethrillus spp. R 
Monotaxis gmndoeulis U R C U -
LUTJANIDAE 

I A phare u s fu rca U U U U U 
A priOll v ireseens R 
Lutjallus bohar U R U U 

-:. 

*Haliehoeres complex comprises a group of three closely related species that are difficult to separate in the field: H. 
margan·taeeus, H. nebliloslis and H. milliatus. Ixxiii 



Appendix V 

'Upolu Tutuila Manu'a Rose Swains 
Lutjanidae cont 
L utjan us fu/vif7amma U 
Lutjallus fu/vus C U 
Lutjallus gibbus C R U 
Lutjallus kasmira C U 
Lutjanus mOllostigma C U R U U 
Mac%r niger U U U U 
Mac%r macu/aris R 

MALACANTIDDAE 
Ala/acanthus /atovittatus U R 

MONACANTIDDAE 
A /uterom monoceros 
A manses scopas R R U 
Canthe,i1inus dumeri/ii R R R 
Oxymollacanthus /ongirostris R R 
Pervagor jamhillosoma. R 

MUGILIDAE 
Liza vaigiensis 

t, MULLIDAE 
Mulloides Jlavolineatus A U U 
Mulloides va1lico/ensis U R U 
Paropeneus baroeri1lus R 
Paropeneus bifasciatus U U U U 
Paropeneus cyclostom us U U U R 
Paropeneus m u/tifasciatus U U U U 

NEMIPrERIDAE 
S c%psis trili1leatus 

OS1RACIDAE 
Ostracion cubicus 
Ostracion me/eagris R 

PIN GUlPED IDA E 
Parapercis clathrata R R R 
Parapercis hexophta/ma R R 

PLATACIDAE 
P/atax oroicu/an·s R 

POMACANTIDDAE 
A po/em ichthys trimacu/atus R 
Centropyge bic%r U 
Ce1ltropyge bispi1losus R U U R 
Centropyge j7avissimus C C C C C 
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'Upolu Tutuila Manu'a Rose Swains 
Pomacanthidae cont 
Centropyge loriculus R C A 
Centropyge spp. R 
Pomacanthus imperotor R R I Pygoplites diacanthus U U U 

POMACENTRIDAE .. 
A budeJduJ septemJasciatus 
A budeJduJ sexJasciatus C U -
A budeJduJ sordidus 
A budeJduJ vaigensis 
A mblglyphidodon spp. R 
Amphiprion akindynos R -
Am phiprion chrysopterns R 
Amphiprion elmki R R 
A mphiprion melmlOpus R 
Chromis acares U C D D D 
Chromis agilis R R U C 
Chrom is am boillellsis R 
Chromis iomelas C C C R R 
Chromis margaritifer U C C U U 
Chromis tematensis U U 
Chrom is vanderoilii U .. 
Chromis vin·dis 
Chromis weberi R 
Chrom is xanthuro C A C ... 
Chromis spp. R 
Chrysiptero biocellata 

'1 

Chrysiptero cyallea A C A R 
Chrysiptero glauca -
Chrysiptero leucopoma U U 
Chrysiptero rollandi 
Dascyllus arnat/us 
Dascyllus reticulatus R 
Dascyllus trimaculatus R R U 
Neopomacentrns metallicus C 
Plectroglyphidodon dickii U U A 
Plectroglyphidodot/ johllstolliallus R U R U C 
Plectroglyphidodon lacrymatus A C U C 
Plectroglyphidodon leucozollus 
Pomacentrns brochialis D D C 

.. 
Pomacelltrns coelestis U R 
Pomacelltrns vaiuli C A C 
Pomachrom is richardsolli U -
Stegastes albifasciatlls 
S tegastes Jasciolatus R R R U I Stegastes nigricalls U 

-
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Appendix V 

'Upolu Tutuila Manu'a Rose Swains 
SCARIDAE 
Calotom us carolinus R R U R U 
Cetoscarns bicolor R R R 
Hipposcarns longiceps R 
Scarns atropectoralis R U 
Scarns forsteni R C C 
Scarns frenatus R U U R 
Scarns frontalis R U U U 
Scarns ghobban R R 
Scarns globiceps R U R U 
Scarns microrl/inos R U R 
Scarns niger U U 
Scarns oviceps U U C 
Scarns psittacus U C U U 
Scarns pymmrns U c U 
Scarns rnbroviolaceus U U U 
Scarns schlegeli R R R 
Scarns sordidus C C C C 
Scarns spinus U U R 
Scarns spp. C C C U 

SCOMBRIDAE 

t. Gym nosarda unicolor R 
unid. scomberid R 

SCORPAENIDAE 
Sco1paeniopsis diabolus R 

SERRANIDAE 
Anthinae 
Luzonichthys waitei D 
Pseudoanthias pascalus C A C 
Pseudanthias spp. R U 
Ephinephelinae 
Cephalopholis argus U U C C C 
Cephalopholis leopaltius R R U 
Cephalopholis urodeta U U C C A 
Epinephelus fasciatus R 
Epinephelus fuscoguttatus R 
Epinephelus hexagonatus R 
Epinephelus how landi R R U 
Epinephelus macrospilos R 
Epinephalus menu U R R 
Epinephelus spilotoceps R U 
Epinephelus spp. R 
Gracilia albomatginata R 
Variola louti U 
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'Upolu Tutuila Manu'a Rose Swains 
SIGANIDAE 
Siganus argenteus R 
Siganus lineolatus R 
Siganus spinus I 
SPHYRAENIDAE 
Sphyroena barrncuda R • 
SYNOD ONTIDA E 
Saurida groci/is 
Synodus spp. R 

TETRAODONTIDAE 
A rothron meleagris U 
A rothron nigropllnctatus R R R 
Canthigaster bennetti 
Canthigaster solandri R U U 
Canthigaster valentin; 

ZANCLIDAE 
-J 

Zanclus comutus U U U U U 

SHARKS & RAYS: 
CARCHARINIDAE 
Carchanilinus m elallopteros 

" 

GINGLYMOSTOMA TIDAE 
N ebrius fenug;beus 

HEIGALEIDAE 
Triacnodon obeslls -MYLIOBA TIDIDAE 

A etobatus narinari 

'*' 

I 
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