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Abstract 

A quantitative assessment of the biological resources of Fagatele Bay 

National Marine Sanctuary, American Samoa, was undertaken in order to provide 

a baseline against which changes in time could be examined rigorously. Six 

permanent transects were established, each running from the reef margin to a 

depth of 12 m. Data were taken on 30-m transects running out from the 

permanent transects along isobaths on the reef platform and at depths of 3, 5, 

9, and 12 m. Algae, corals, macroinvertebrates and fishes were all surveyed. 

Algae occupied about 78% of the substrate and hermatypic corals occupied about 

12.6% in April 1985. Although corals were still showing the effects of the 

predation by Acanthaster planci in 1979 and occupied a small proportion of the 

substrate, 116 species were still present in Fagatele Bay. There are nearly 

twice the number of hermatypic coral species in Fagatele Bay as there are in 

the entire Atlantic, from Africa to Mexico. 
2 

An average of 7.8 colonies per m 

were found. The Acanthaster planci population greatly reduced the substrate 

surface cover by corals in 1979, but most species survived at least as tiny 

living remnants. Recruitment is occurring and corals are common, although 

small. As these new recruits grow, the coral community is expected to recover 

to its former (before the ~. planci outbreak) abundance in a few more years. 

Of a total of 96 species of gastropods collected at 11 sites around 

Tutuila, 75 species, or 78% of the total were found in Fagatele Bay. A total 

of 215 species of fish was observed in Fagatele Bay in April 1985. Of 

particular note was that not a single holothuroid was observed in Fagatele Bay 

during our study. 



A second objective of this study was to determine the rate of recovery of 

coral communities around Tutuila following the outbreak of Acanthaster planci 

in 1978-1979. Twelve sites around Tutuila were surveyed both along the reef 

margin as well as at 6 m depth. It was found that corals had increased in 

abundance at all sites except for the shallow portions of reefs between Sita 

Bay and Fagasa Bay and at the deeper portions of reefs near the Rainmaker 

Hotel and at Fatu Rock. 

11 
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INTRODUCTION 

Fagatele Bay. on the southwest sector of Tutuila. American Samoa (Figs. 

1.2). is an ecologically rich and pristine pocket of coastline formed by the 

crater of an extinct volcano which has one wall open to the sea. The portion 

of the crater submerged in seawater is dominated by a coral reef ecosystem 

with a terraced structure typical of islands of volcanic origin. Beaches of 

predominantly calcareous sand extend offshore for 5 to 10 meters where they 

merge with the reef platform of limestone and encrusting coralline algae. The 

reef platform. at a depth of about 0.6 m. extends about 60 meters offshore to 

the reef front. The reef front drops abruptly to 2 or 3 m depth. then 

gradually slopes offshore to about 5 to 7 m depth (Fig. 3). The reef front 

slope contains large photogenic coral mounds and pinnacles up to 5 m tall. 

The topographic relief of the reef front slope is a major aspect of the scenic 

beauty of the 'b'ay for snorkelers. Fagate1e Bay encompasses 163 acres (0.65 

kDh . 
A vertical wall formed by Matautu10a Ridge extends between Fagatele 

Crater and Steps Point. southeast of Fagate1e Bay. This area outside the 

crater is more difficult for snorkeling and less rich in corals. but the large 

populations of p1anktivorous and pelagic fishes are spectacular. 

The vertical cliffs of Fagate1e Crater and Matautu10a Ridge hsve 

generally discouraged access to the area, so both the terrestrial and marine 

faunas have been relatively protected up until the present. A thick stand of 

undisturbed vegetation grows on the walls of the crater around the bay. A 

variety of seabirds nest and forage for food in the bay. The endemic flying 

fox or fruit bat (Pteropus samoensis) roosts in abundance on the northern rim 
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Fig. 1. Aerial views of Fagatele Bay National Marine Sanctuary: a) of the 0 

north, b) of the south. Note that the three sections of the reef 
platform separated by dashed lines in Fig. 3 are clearly visible in 
the upper photograph. 
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of the bay. Endangered species of sea turtles (5 species) have been seen in 

or near Fagatele Bay. 

The biological, geological, physical oceanographic, climatic, and human 

sociological, economic and legal aspects of Fagatele Bay have all been 

reviewed in the Final Environmental Impact Statement and Management Plan for 

the Proposed Fagatele Bay National Marine Sanctuary (FEIS/MP 1984). 

reviews will not be repeated here. 

These 

Likewise, the history of events leading up to the designation of Fagatele 

Bay as a National Marine Sanctuary on 29 April 1985, the Management Plan for 

the Sanctuary, and the benefits and consequences of the designation of 

Fagatele Bay as a National Marine Sanctuary are presented in FEIS/MP (1984). 

The FEIS/MP (1984) was prepared by the Sanctuary Programs Division, National 

Oceanic and Atmospheric Administration (NOAA), U.S. Department of Commerce, in 

cooperation with the Development Planning Office, Government of American 

Samoa. 

The FEIS/MP (1984) identified the need for a thorough scientific 

documentation and mapping of the biological resources and habitats of Fagatele 

Bay as the most important step in the process yet to be undertaken and 

accomplished. This responsibility was assigned to the University of Guam 

Marine Laboratory, working with the cooperation of the Office of Marine 

Resources, Government of American Samoa. The funding of this project was by 

NOAA (1/3) and by the Government of American Samoa (2/3). 

The scientific documentation of biological resources is one of the 

aspects of the Resource Studies Plan as outlined in the FEIS/MP (1984) and is 

particularly germane to two of the main goals of the management plan (FEIS/MP 

1984:4-5): 

5 



" Goal 2: Expand public awareness and understanding of marine 

environments found in the warm waters of the Pacific 

Ocean, and thereby foster a marine .conservation ethic; 

Goal 3: Expand scientific understanding of marine ecosystems 

found in the warm waters of the Pacific Ocean, especially 

coral reefs that have been infested by the crown-of­

thorns starfish, and apply scientific knowledge to the 

development of improved resource management techniques." 

A particular value of marine sanctuaries is in their status as surveyed 

and monitored regions of controlled utilization. Most ecological studies in 

tropical regions have been done on expeditions on which there was a tacit 

assumption that conditions would be the same as during the study both before 

and after the expedition. This has automatically led to a conclusion that 

tropical ecosystems are more stable than comparable ecosystems in temperate 

regions (which biologists study over longer periods and to which they return 

and observe changes having occurred). This conclusion appears to be false 

(Birkeland 1983). As the first U. S. National Marine Sanctuary in a truly 

tropical region, and as a naturally protected, relatively pristine area, 

dominated subtidally by a rich coral reef habitat, Fagatele Bay provides an 

excellent opportunity to monitor natural temporal variability in a diverse 

tropical marine ecosystem. In particular, since Fagatele Bay was greatly 

affected by an Acanthaster planci (crown-of-thorns starfish) outbreak in 1979, 

the situation provides the opportunity to monitor the recovery of the system 

following the depredation by A. planci. 
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Adding to these opportune circumstances is the fact that Birkeland and 

Randall had previously acquired quantitative assessments of the coral 

communities at a dozen sites around Tutuila. Likewise, Wass had acquired 

quantitative assessments of fish populations at several sites around Tutuila. 

Therefore, the main objectives of this project were in two parts. The 

first, and most important, objective was to conduct a thorough scientific 

documentation and mapping of the biological resources and habitats of Fagatele 

l Bay in order to set the baseline for future studies against which changes 

through time could be compared. A secondary set of objectives was to resurvey 

a dozen areas previously surveyed around Tutuila in order to assess 

quantitatively the rate of recovery of coral reef communities following 

devastation by outbreaks of ~. planci. 

L Specifically, the objectives of this study given in a Statement of work 

were: 

[ 1. to complete a quantitative survey of coral, fish, algae, and 

[ 
invertebrates in Fagatele Bay and to develop a species list for each 

phyletic category; 

2. to establish permanent reference markers for transects; 

3. to map the entire bay in terms of habitat, predominant c6ral species, 
c 
r: and topological phySical environmental features; 

o 
o 
o 
[] 

l 

4. to obtain, preserve, label, and organize a reference collection of 

voucher specimens; and 

5 . to repeat surveys of corals and fishes along selected transects 

outside Fagatele Bay which were surveyed previously to document 

changes in coral and fish populations following the outbreak of 

Acanthaster planci in 1977-78. 

7 



Relation of this Project to Previous Studies 

Tutuila has been the site for important studies of fishes (Jordan and 

Seals 1906), scleractinian corals (Mayor 1920, 1924), alcyonaceans (Cary 

1931), and algae (Dahl 1972). Although numerous surveys have been made of the 

marine habitats of Tutuila (USACHED 1980; Randall and Devaney 1974; Helfrich 

1975; Dahl 1971), only two have specifically dealt with Fagatele Bay (Wass 

1978a; USACHED 1980:197-200). The project that we report on here is the first 

quantitative survey of the marine fauna and flora of Fagatele Bay. 

Tutuila has been surveyed several times for crown-of-thorns starfish 

Acanthaster planci populations. ~. planci is generally scarce around Tutuila 

(Weber and Woodhead 1970; Vine 1970; Devaney and Randall 1973), but major 

outbreaks have occurred at about 1938 (Birkeland 1981; Flanigan and Lamberts 

1981) and in late 1978 (Wass 1978b; Birkeland and Randall 1979; Birkeland 

1982). Three of us (Birkeland, Randall, and Wass) spent a day in April 1979 

investigating Fagatele Bay during which time a large population of ~. planci 

was in the process of eating most of the corals in the bay. Birkeland and 

Randall returned to Tutuila in 1982 and obtained quantitative data on the 

abundances and size distributions of corals at 12 sites around Tutuila. Dick 

Wass, during his tenure at the Division of Marine Resources of the Government 

of American Samoa, also obtained data on the abundances of fishes from about 

60 transects around Tutuila. In the FEIS/KP (1984 :C-7) , it was stated that 

the coral cover in Fagatele Bay was estimated to be nearly 100% before the 

crown-of-thorns starfish infestation, but coral cover was reduced to about 10% 

after the infestation. We believe that our quantitative assessments of the 

coral and fish communities in Fagatele Bay and at other sites around Tutuila 

for which quantitative data are available from a previous visit will be of 
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particular value in providing a sound basis for estimating rates of recovery 

of coral and fish populations. As discussed on page C-7 of the FEIS/MP 

(1984), this quantitative information was lacking but would be most important 

for gaining an understanding of the ecosystem, how quickly and how completely 

it is able to recover from devastation by factors such as ~. p1anci 

populations, and whether it will be again as highly productive a habitat as it 

was before. 

9 



o 
METHODS 0 

The third specific goal enumerated in the Statement of Work for this 

project was for us to provide a detailed description of survey techniques that 

can be used to monitor changes in species abundance and composition with time. 

Indeed, the baseline survey itself is to provide the initial data set to which 

future replicates can be statistically compared. Because it is important that 

the same methods are used, we are providing a description and discussion of 

r methods in more detail than is usually given. 

Location of Transec t s o 
In order to pr ovide the means by which our surveys could be related to o maps of Fagatele Bay and in order to enable the Sanctuary Manager or others to 

repeat our surveys 50 that changes could be Ilonitored through time, our o 
studies were conducted in Fagatele Bay in terms of orientation to permanent 

transect markers. These permanent markers are large, galvanized, 3/4-inch o 
(1.9 cm) diameter spikes. They were driven into the substrate with a 10-pound 

(4 . 5 kg) sledge hammer . Six permanent transects were established (Fig. 3), 0 
with Transects 1-5 each marked with three permanent markers, one at the 

beginning of the transect at the seaward edge of the reef flat or on an 

offshore mound where the reef front begins, a second at roughly the halfway 

mark at 20 ft (6.1 m) and the third at the end of the transect at 40 ft (12.2 

m) . Transect 6 had only two markers, one at 25 ft (7.6 m) and the other at 

40 ft (12.2 m). 

Depth profiles were taken along each of the 6 permanent transects with 

distance measured along a tape and depth measured with a depth guage . The 

general descriptions of the reef along the permanent transects are given in 

the Physiographic Description of the Marine Habitats section of this report 
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(pages 24-34) . Lines of any material are either large enough to uproot the 

permanent markers or else they are small enough to deteriorate or be broken. 

If left permanently in place. lines could damage or otherwise affect the 

[J benthic community below. Therefore. only the markers. not the lines. can be 

permanently in place. A line should be strung between the permanent markers 

[ along a transect for orientation whenever a new survey will be undertaken. 

c 
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The permanent transects run roughly perpendicular to the shoreline across 

depth zones. The information from these transects was used in measuring the 

depth gradient across the reef and relating the scale of our maps to the 

patterns from aerial photographs of the bay. 

Actual quantitative sampling was done along 30-m replicate transects 

within each zone. generally perpendicular to the transect lines and roughly 

parallel to shore (Fig. 3). This is a stratified random sampling program. 

Replicate transects within zones are necessary for statistical analysis and 

for the calculation of confidence limits on abundance estimates. To ct'oss 

several zones along a depth gradient within a sample adds a tremendous 

variance within each sample and prohibits a comparison between zones. 

Transect lines running across zones are attractive and perhaps provide clearer 

information for descriptive purposes. but the resulting data are difficult to 

analyze statistically because several zones would be represented by a single 

statistic. To make quantitative statements about the results of a survey 

across zones of a coral reef system. it is best to take replicate transects 

and replicate counts within transects as stratified random samples within 

zones or depth contours. This allows discrete estimates of variance between 

zones with comparable replicate transects of equal length. 

11 



o 
A stratified random sampling program is used when the total area or 0 

population being studied is divided into several well defined, relatively 

homogeneous subareas or subpopulations, each of which is sampled randomly. 

When an entire study area is sampled randomly, nearly all of the samples might 

fall within one of the subareas and the other subareas would be inadequately 

represented . Because of this, the more efficient methods of stratified random 

sampling are always preferable to simple random sampling (Hasel 1938; Osborn 

1942; Madow 1946; Yates 1946, 1948, 1953; Finney 1948a,b; Bordeau 1953; Milne 

1959; Cochran 1963; Greig-Smith 1964; Elliott 1971). 

In order to facilitate locating the transect markers (Fig. 3), buoys were 

attached to the initial and final permanent markers on each transect, were 

lined up, visually from a small boat, and the point on the shoreline which was 

intersected by the line between the two buoys was noted and illustrated in 

Fig . 4. A hand-bearing compass was used to take a reading from a small boat 

across the two buoys to the point on the shoreline for transects 1-5. The 

compass reading is given in the caption for Figure 4. 

Transects at l ocations outside Fagatele Bay and two lOO-m fish transects 

in Fagatele Bay which were surveyed on previous years were laid along the 

bottom and located at the sites of previous surveys by memory of the previous 

investigators. We expect that only those transects within the Fagatele Bay 

Marine Sanctuary will be monitored by others. However, if one wishes to 

replicate the transects at the other sites around Tutuila, he may write to 

Birkeland or Randall (for corals) or Wass (for fishes) for detailed 

instructions. 

Algae (and substrate coverage) 

Marine plants and substrate coverage were quantified by a point-quadrat 

method along the 30-m transects roughly parallel to the shoreline at a series 
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of depths (Fig. 3). Nondiscrete patches of surface occupied by algal turf, 

crustose coralline algae, filmy encrusting sponges, etc., are difficult to 

measure by dimensions and so these subjects are surveyed more appropriately by 

the point-quadrat method. This method consists of tallying organisms under 

the points of intersection of strings tied across a 1/16-m
2 

(25 x 25 cm) 

quadrat. Four strings tied from each side of the quadrat gives 16 inter-

secting points for each quadrat. Whatever algal species occurred under each 

point was recorded. In the rare case in which the point falls on two layers 

of algae, the base alga is scored as occupying the substrate and the overlying 

alga is recorded as present. In the frequent case in which the identification 

to species is impossible in the field, the specimen was collected and placed 

in its own separate plastic bag with a label indicating which datum it 

represented. Identification was made later with a microscope. This frequent 

collection for identification was time consuming and cut down on the number of 

data we had time to collect. If no alga was found under the point, then 

whatever was present, e.g. t sand, dead coral, rubble, or live coral, was 

recorded. 

The quadrat was tossed randomly at 5-m intervals along the length of the 

transect. Therefore, data were collected from 6 quadrats, o r at 96 points, 

along each transect. ("Haphazard" is actually the proper word to use here. 

o 
o 
o 
n 
o 

o 
o 
o 
o 

"Random" in biometrics refers to a more rigorous placement by use of numbers 

obtained from a random-number table. We are using "random" in in this report I 
in the vernacular sense of tossing without consciously aiming it. To layout a 

grid-work in the bay to operate from a random number table and for each of us 

to work at independent locations around the bay simultaneouslY was unfeasible 

logistically in consideration of constraints by time and water turbulence.) 
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Each of these transects originated at points along the permanent transect 

lines at depths of either 10, IS, 3D, or 40 feet (3.0, 4.6, 9.1 or 12.2 m). 

Permanent Transects 2, 3, and 4 accommodated 4 perpendicular transects at 10, 

15, 30, and 40 feet. Permanent Transects 1 and 5 accommodated transects at 

depths of 15, 3D, and 40 feet, while Transect 6 had only transects at depths 

of 20 and 40 ft. 

Percent cover for each transect waS calculated by taking the number of 

points occuppied by a particular category divided by the total number of 

points per transect. Frequency of occurrence was calculated by taking the 

number of quadrat tosses in which a benthic constituent occurred, divided by 

the number of tosses per transect. Both cover and frequency values were 

converted to percent by mul dplying by 100. 

along the transects were recorded as observed. 

Other algal speCies also seen 

In addition, twelve 30-m transects were surveyed at a depth of 20 feet 

(6.1 m) at the sites around Tutuila which were surveyed in previous years for 

coral cover. The same methods were applied as described above. 

Corals 

For sessile benthic organisms that are found as discrete colonies or 

individuals, the point-quarter technique has been found to be most efficient. 

This method was presented by Cottam et al. (1953) and Cox (1972) and its use 

in coral reef research has been reviewed by Loya (1978). 

The basic concept of the point-quarter method is that the average 

abundance of coral species or other species of sessile organisms can be 

measured by the average distances from random points to the center of colonies 

or individuals. The shorter the average distance from a random point to the 

nearest colony, the more colonies there must be per unit area. When the 
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o 
average distance is squared, an average square area occupied by one individual [] 

or colony is obtained. If the average occupied area is divided into the unit 

area, the abundance or density or number of individuals per unit area will be 

obtained. The average surface coverage for each species can then be obtained 

by multiplying the average surface area of colonies of each species times 

their average abundances. 

The random points from which measurements are made can be obtained by 

laying a transect, by randomly tossing an object with right angles in its 

structure, or by a combination of both by tossing an object at points along 

a transect. Four measurements must be made from each random point, one and 

only one in each quadrant. The four quadrants can be visualized as marked by 

the transect line and an imaginary line running perpendicular to the transect 

line through the point (Fig. Sa), one line running along the handle of the 

hammer and another perpendicular to the handle t hrough the head with the 

imaginary point from which measurements are made being t he intersection of the 

handle with the head (Fig. 5b), or imaginary lines at right angles to each 

other as determined by any other object being tossed at random, e.g., a dive 

knife (Fig. 5c). 

The first measurement to be made in each quadrant is the distance from 

the sample point to the center of the nearest colony or to the center the 

nearest item being sampled (Fig. 5). The next two measurements are the length 

(or longest dimension) and the width (or longest dimension at right angles to 

the width). Data should be recorded in the field in an organized manner for 

ease in later computations (Table 1). 

The area of each colony is estimated by multiplying the length times the 

width and taking the square root (the geometric mean diameter). The mean 

16 

o 
o 

o 
o 
o 
o 
o 

o ,. 

a 
o 
o 
o 
o 



c 

[ 

[ 

[ 

[ 

[ 

[ 

l 

[ 

Fig. 5. An illustration of the point-quarter sampling technique as described 
and explained in the text. --------------- indicates imaginary lines 
determining the 4 quadrants;------ -- ---- -- -- indicates 
direction of measurements for distances between the random point and 
the center of the nearest coral colony in each quadrant ; 

) (indicates length or width measurements of the 
coral colony. 

.. 
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Table 1. An example of an efficient format for recording field data from the [] 

point-quarter method. The areas would be calculated later. but a column is 

included on the same paper for efficiency . The means of each four distances 

and areas taken from the same point could be calculated separately for an 

additional level in nested analysis of variance. 

Date : 

Location : 

Zone: 

Distance (Length x Width) Species Area 

(4 measure!"ents ( x ) 
from first ( x ) 
point) ( x ) 

( x ) 

( 4 measurements ( x ) 
from second ( x ) 
point) ( x ) 

( x ) 

( x ) 
etc etc 
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diameter is then divided by 2 to obtain the radius which is squared and 

multiplied by 'If to obtain an estimate of the area, i. e. , 'If~ - A. 

If the colony is nOt roughly circular but instead is somewhat 

rectangular, triangular, liLli-shaped, or of some other configuration, the area 

may be estimated however the observer believes is best without spending too 

much time (Fig. 6), i.e., when the error in precision of area-estimation is 

more than compensated by the number of data that there is time to collect. If 

one spends too much time increasing the precision of measurements of an 

individual coral, the accuracy of conclusions are lost in the fewer 

measurements taken when the variance between the size of colonies is large 

compared to the error variance of each measurement. 

It is important to remember to measure to the nearest colony center. The 

borders of some colonies may be nearer than the centers of other colonies, but 

you should be measure to the nearest center (Fig. 7). 

The formulas for computations are: 

density (abundance) 
of all species 

relative density 
(abundance) of a 
particular species 

density (abundance) 
of a particular 
species 

percent cover of all 
species 

percent cover of a 
particular species 

relative percent cover 
of a particular 
species 

importance value 

= 

= 

-

-

-

unit area 
2 (mean distance) 

number of a particular species measured 
total number of individuals measured 

(density of x (relative density) 
all species) 

(average areal size 
of all species) 

(average areal size x 
of a particular 
species) 

x (density of 
all species) 

(density of a 
particular 
species) 

percent cover of a particular species 
percent cover of all species 

relative frequency + relative density 
+ relative percent cover 

19 



o 
(The "importance value" is a compound index and therefore has little o 

statistical validity or strength and the terminology tempts us into subjective 

conclusions or interpretations. However, the original presentations of this o 
method [Cottam et al. 1953; Cottam and Curtis 1956; Cox 1972] provide formulas 

for calculating indices of "important value", and the descriptions of the reef o 
cOllDnunities are traditionally organized around this index. A compound index D 
makes just as good a format for description as does taxonomic order or any of 

the three components of the lIimportance value" alone, so we will maintain the ( 

tradition here.) 

An advantage of the pOint-quarter method over the transect methods is 

that it provides data on size distributions of each species in terms of area. 

Size distribution data provide insight into the nature of the population o 
dynamics of each species. Also, if colonies are widely spaced, the o 
point-quarter method allows one to precisely lIleasure the distance to the 

nearest colony in each quadrant, no matter how far. The transect method might [] 

only allow one to accumulate zeroes. If only zeroes are accumulated with 

transects, we might have no idea of the order of magnitude of the scarcity of [J 
a species. 

If the subject being sampled is not found in a quadrant, there are 

methods for taking zero-quadrants into account (Warde and Petranka 1981), but 

it is better to attempt to find a coral in each quadrant no matter how far you 

have to search. 
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Fig. 6. Areal sizes of coral colonies should be estimated by as efficient an 
approximation as possible. The great range in sizes of coral 
colonies determines that the number of colonies measured is more 
important than the precision of the measurements. 

T 
lo, 

± 
Fig. 7. Measurements should be to the nearest colony center rather than to 

the nearest colony edge. 

- ~ 
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(The "importance value" is a compound index and therefore has little n 

statistical validity or strength and the terminology tempts us into subjective 

conclusions or interpretations. However, the original presentations of this o 
method [Cottam et al. 1953; Cottam and Curtis 1956; Cox 1972] provide formulas 

for calculating indices of "important value", and the descriptions of the reef 

communities are traditionally organized around this index. A compound index [] 

makes just as good a format for description as does taxonomic order or any of 

the three components of the "importance value" alone, 50 we will maintain the a 
tradition here.) 

An advantage of the point-quarter method over the transect methods is o 
that it provides data on size distributions of each species in terms of area. 

Size distribution data provide insight into the nature of the population o 
dynamics of each species. Also, if colonies are widely spaced, the o 
point-quarter method allows one to preCisely measure the distance to the 

nearest colony in each quadrant, no matter how far. The transect method might [] 

only allow one to accumulate zeroes. If only zeroes are accumulated with 

transects, we might have no idea of the order of magnitude of the scarcity of [] 
a species. 

[] 
If the subject being sampled is not found in a quadrant, there are 

methods for taking zero-quadrants into account (Warde and Petranka 1981), but [] 

it is better to attempt to find a coral in each quadrant no matter how far you 

have to search . [] 
o 

Macroinvertebrates o 
Macroinvertebrates other than corals were censused by either of two • 

methods. The line transect method was used in all but two cases. A 30 .... [] 
transect line was placed along 10-, 15-, 30-, and 40-ft isobaths and 

approximately parallel to shore. Macroinvertebrates occurring within 1 m on [] 
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both sides of the transect line were identified and recorded along 5-m 

intervals of the line. Therefore, each transect consisted of 6 quadrats, each 

2 covering an area of 10 m 

The small, infaunal echinoid Echinostrephus sp. was too numerous to count 

by the line transect method in the shallow areas of Transects 1 and 6. In 

2 these areas, Echinostrephus was sampled with a 1/16-m quadrat. The quadrat 

was thrown randomly twice at 5-m intervals and within 1 m of the transect 

line, yielding 14 samples from which population densities were estimated. 

Areas adjacent to transects were examined for macroinvertebrates not 

quantified by the transects. A record of these species was maintained to 

compile a faunal list for the bay. 

Fishes 

Two transect lengths and layouts were used. The Fagatele Bay fish 

transects were conducted in conjunction with transects and inventories of 

corals, macroinvertebrates and algae. All of the studies were designed for 

future repetition and were oriented along six transects laid approximately 

perpendicular to the shoreline and crossing all major inshore habitats. 

The transects were conducted along a 30-m length of line tied to the permanent 

stakes and laid in a straight line more or less parallel to the depth contour 

in the leftwsrd direction when facing deeper water. 

A different layout was used for an additional fish transect at Fagatele 

Bay and for transects at Cape Larsen and Sita Bay. These three transects were 

made along a 100-m length of weighted line placed in the exact same location 

as transects conducted during previous years in order to measure population 

changes over time. 
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o 
The Fagatele Bay transect began 15 m west of the basalt-rock point on the o 

east side of the bay and proceeded west along the 40-ft depth contour at the 

upper edge of the reef slope. The Cape Larsen transect began at the eastern o 
edge of a deep crack that bisects the reef 200-300 m west of Fatuelo Point on 

the west side of Fagasa Bay. The transect began at 25 ft where the reef slope o 
abruptly steepens and proceeded in an eastward direction at this depth. The o 
Sita Bay transect began on the west edge of an indentation of the reef flat 

located about 40 m west of the ava (local term for channel or groove in the 0 
reef) leading into the beach. The transect began at 15 ft and proceeded to 

the west at a depth of 15-20 ft along the upper edge of the steeply sloping o 
reef front . 

The fish transects were censused by a single . . observer equipped with o 
scuba. All fishes observed within one meter on either side of the transect o 
line and two meters above it were identified to species and counted. Holes 

and cracks in the reef within the transect corridor were inspected for 0 
nocturnal and secretive fishes and the substrate was closely examined for 

cryptic species. It is likely, however, that many species and individuals 

were undetected, thereby reSUlting in an underestimate of their abundance. 

Being wary of divers, larger and more transient fishes tend to depart the 

transect corridor at the approach of the observer so they, too, are probably 

under-censused by this procedure. Even clearly visible fishes that have no 
o 

tendency to hide or flee the approach of a diver are subject to inaccurate o 
counts because of their diversity and large numbers and because of their ~ 

constant motion in and out of the transect corridor. In spite of these o 
shortcomings, the visual census technique is accepted as a valuable tool for 

studying reef fish populations and is widely used 1n areas where the o 
underwater visibility is good. I t is of greatest value for making relative o 
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comparisons between fish communities at different times and locations rather 

than as a quantitative method for assessing the precise composition of a 

particular community. All of the fish censuses covered by this report were 

conducted by the same individual (R. C. Wass) , thereby reducing variability 

due to observer bias. 

Jones and Thompson developed (1978) a similar technique which allows one 

to characterize the fish community in terms of species presence and gives an 

indication of abundance. Its advantages are that it requires little time and 

no special equipment except for a diving watch and an underwater slate. The 

census procedure used in the present study goes beyond Jones and Thompson's 

technique to yield a numerical population estimate for each species on a 

per-unit-area basis. Our 15-20 minute search for additional species following 

the census picks up the rare, cry tic and secretive fishes that would also be 

found with the technique of Jones and Thompson. 

About ten minutes were required to enumerate the fishes on the 30-meter 

transects and about thirty minutes were required for the 100-meter transects. 

Data were recorded on a tape recorder in an underwater houaing through a 

microphone in the mouthpiece of a ragulator. Ten to thirty minutes after the 

transects wera censused, the observer returned to the area with an underwater 

slate and spent 15-20 minutes seaking out and listing species not recorded 

during the census. The search wss conducted within 20 m of the transect line 

and within the same depth range. Although no quantitative information 

resulted from thia species search, it facilitated a more complete description 

of the fish community by providing information on the presence of wary, 

uncommon, cryptic and aecretive species not observed during the census. All 

observations were made between 9:00 A.M. and 3:00 P.M. when diurnal fishes are 

moat active and nocturnal fishea are inactive. 
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o 
PHYSIOGRAPHIC DESCRIPTION of the MARINE HABITATS o 

at FAGATELE BAY 

Overall Setting [] 
Fagatele Bay was formed sometime during the Holocene when the ocean [ 

breached the seaward side of the volcanic tuff cone and flooded Fagatele 

Crater (Fig. 1). Exposed rocks within the crater consist of lithic-vitric 0 
t uff s derived from Fagatele Crater and from the nearby Vailoatai and Fogamaa 

Craters as well. Seumalo Ridge rises 122 meters in elevation along the I 
northern and western sides of the crater and Hatautuloa Ridge rises to over 61 

meters in elevation along its eastern side. Slopes leading down to the bay 

f rom these ridge crests are quite steep and locally form vertical to 

overhanging cliffs. Sea cliffs are particularly well developed along 

wave-exposed stretches of shoreline northwest of Fagatele Point and north of [] 

Step Point. 

Although overall bottom topography within Fagatele Bay undoubtedly [] 

resembles to some extent that of the orginal crater. shallower regions have 

been extensively modified by reef deposits . Reef deposits are most u 
extensively found along the northeastern sector of the bay where a contiguous 

fringing reef-flat platform up to 200 meters wide and generally less than a l 
meter deep is developed (Fig.3). Except where volcanic basement rocks form 

local outcrops and submarine cliffs, deeper reef deposits form a complex 

topography that is extensively distributed on most slopes within the bay. o 
Channel and buttress topography is well developed on shallow slopes adjacent .. 
to reef-flat platforms and an undulate topography of elongate ridges and o 
troughs with scattered dmaller relief features consisting of knobs, mounds. 

and pinnacles of various sizes characterize the deeper slopes. At some o 
locations overall slopes are interrupted by prominent submarine terraces. o 
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Although regions where volcanic rocks outcrop may lack in situ reef deposit, 

such localities may be patchily veneered by a considerable number of 

rp.ef-building corals and calcareous algal species. Deep slopes in the central 

part of the bay were not directly observed, but based upon a general downslope 

increase in sedimentation on shallower slopes, it is most likely a 

depositional zone where significant amounts of bioclastic sediments are 

accumulating. 

Description of the Coral Reef in Fagatele Bay. 

The reefs of Fagatele Bay can be divided into two principal geomorphic 

regions consisting of a relatively shallow reef platform that ext~nds outward 

from the shoreline, and the forereef slope that dips downward from the outer 

edge of the reef platform, or from the shoreline where such shallow platforms 

are absent. Both the shallow reef platform and the forereef slope can be 

subdivided into a number of conspicuous physiographic zones. Such zones also 

define the boundaries for some biozonation patterns as well in that certain 

reef-dwelling species are restricted in their distribution to specific 

physiographic habitats. Tn addition to strictly reef zones, Fagatele Bay has 

significant areas of nonreef habitats as well, particularly were submarine 

cliffs and outcrops of volcanic basement rock occur. Vertical profiles drawn 

from depth measurements taken along the bottom at Transects 1-6 to a depth of 

12.2 meters are shown in Figures 8-10. For each transect location these 

profiles show the general bottom topography, the physiographic zones discrimi­

nated, water depth, relative abundance of sediments (mos~ly bioclastic rubble) 

and corals, locations of transect marker stakes, and isobaths where quanti­

tative measurements of marine invertebrates, fishes, and algae were taken. 
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Figure 8. Vertical profiles drawn from depth measurements taken along the reef surface at Transects I 
and 2 to a depth of 12.2 meters, showing general bottom topography, physiographic zones 
discrimtnated, water depth, relative abundances of bioclastic rubble and corals, locations 
of transect marker stakes, and the 1.0, 3.0, 4 . 6, 9.1, and 12 . 2 meter depth isobaths where 
quantitative measurements of marine invertebrates, fishes, and algae were taken. Random 
carets indicate outcrops of volcanic basement rock. Vertical exaggeration X 3.57 • 
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Figure 9. Vertical profiles drawn from depth measurements taken along the reef surface at Transects 3 
and 4 to a depth of 12.2 meters, showing general bottom topography, physiographic zones 
discriminated, water depth, relative abundances of bIoclastic rubble and corals, location of 
transect marker Btakes, and the 1.0, 3.0, 4.6, 9.1, and 12.2 meter depth isobaths where 
quantitative measurement of marin" invertebrates, fishes, and algae were taken. Random 
carets indicate outerops of volcanic basement rock. Vertical exaggeration X 3.57. 
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Figure 10. Vertical profiles drawn from depth measurements taken along the reef surface at 
Transects 5 and 6 to a depth of 12 . 2 meters, showing general bottom topography, 
physiographic zones discriminated. water depth, relative abundances of bioclastic rubble 
and corals, locations of transect marker stakes, and the La, 3.0, 4.6, 9.1, and 12.2 
llleter depth isobaths where quantitative measurements of marine invertebrates, fishes, 
and algae were taken. Random carets indicate outerops of volcanic basement rock. 
Vertical exaggeration X 3.57. 
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Reef-Flat Platform Zone 

Shallow fringing reef-flat platform development is restricted to 

northeastern sector of Fagatele Bay (Fig. 3). When measured along 

the 

its 

shoreward margin, the reef-flat platform is approximately 1100 meters long and 

entends outward from the shoreline a maximum of 200 meters. The presence of a 

number of large r~entry channels, tens of meters wide and long, and more 

numerous but smaller surge channels, generally less than two meters wide and 

ten meters long, give the outer edge of the reef-flat platform, or reef 

margin, a very irregular and frayed appearance. It is difficult to asses" 

whether restriction of reef-flat platform development to the northeastern bay 

sector has been the result of it being a more protected region, which would 

promote growth of fast-growing branching species of Acropora, Porites, and 

Pavona upward to mean sea level, or that a shallow terrace was present in that 

Part of the ba.y when it was initially flooded. It is suspected that both 

factors have had some influence in reef-flat platform development, as volcanic 

basement rocks outcrop along the inner reef-flat platform at location C and 

fast-growing branching species are found at location B (Fig. 4). 

The reef-flat platform can be divided into three distinct habitats (A,S 

and C) as shown in Figure 4. These divisions are based both upon 

physiographic as well as community structural aypects of corals. In respect 

to physiography, much of the surface of platforms A and C are elevated 

relative to platform B and thus are partially exposed during low spring tides. 

Corals and other reef organisms which tolerate little to no exposure to air 

are thus absent on surfaces of these two platforms. The elevated nature of 

platform A is for the most part caused by the accumulation of boulder rubble. 

This rubble is composed mostly of frsgmented corals that normally inhabit 

the region adjacent the upper forereef slope zone and thus must have been 
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transport onto the platform surface by storm su·ege and waves . The 

intertidal veneer of boulder rubble on platform A forms a distinct boundary 

between it and the adjacent surface of platform B, as indicated by a dotted 

line on Figure 3. Storm waves have also been responsible for building up a 

significant veneer of beach deposits along the western part of platform A. 

Composition of these beach deposits is mostly reef-derived bioclastics of a 

wide textural range intermixed with Some volcanoclastics derived from the 

adjacent volcanic ridge slope. 

The inner part of platform C is an intertidal wave-truncated volcanic 

bench about 15 to 25 centimeters higher in elevation than the adjacent 

surface cf platform B. The abrupt difference in elevation between 

platforms C and B forms a distinct topographic boundary, as indicated by a 

dotted line on Figure 3, a~ well as a community structural boundary in that 

corals abundantly occupy the slightly subtidal surface of B and are 

completely absent on the intertidal surface of C. In a seaward direction 

the volcanic bench grades into a slightly lower reef platform that is 

abundantly veneered with boulder rubble similar to that described on 

platform A. Although the outer part of the boulder zone is slightly 

subtidal, corals are widely scattered and, for the most part, restricted to 

elongate depressions that grade into reef margin channels at the seaward 

edge of the platform. A few small pstches of rubbly besch deposits veneer 

the surface of several small shoreline indentations. 

Platform B is considerably larger in area than is either platform A or 

C, mostly subtidal, and quite variable in topographic structure . The 

southern third of the platform has a somewhat flattened topography with a 

number of shallow holes and depressions, generally less than 50 centimeters 

deep, scattered about. Corals are widely scsttered on shallow flattened 
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portions of the platform, with most being restricted to deeper holes and 

depressions. Reentry channels, large holes, and irregularly-shaped 

depressions to 2 meters in depth give the central part of platform B a very 

irregular topography. Between these topographic depression, through, 

abundant finely branched and compact foliaceous species of corals have 

grown upward to near mean low tide level which gives the surface a 

truncated appearance. Some of the larger and deeper holes and channels are 

abundantly occupied by a diverse community of corals as well as 

considerable 8!DOunts of bioclastic sand and coral rubble . Much of this 

rubble has been derived from the collapse and fragmentation of in situ 

arborescent coral species that Wet"e presumably killed by earlier 

Acanthaster planci predation. On the northern part of platform B (adjacent 

to C), topographic depressions and holes are much less abundant and, where 

present, are shallower in depth. The platform at most places is abundantly 

covered by compact stubbily-branched and foliaceous coral species which 

grow upward to near mean low tide level, giving the surface a neat clipped 

appearance. At places these corals completely cover thO! reef surface. 

Bioclastic sand and rubble veneers the floors of most holes and 

depressions, particularly near the shoreline where a narrow rubble-strewn 

shallow moat occurs. Some small patches of rubbly beach deposits have 

accumulated where shoreline indentations occur. 

Reef Margin Zone 

The reef margin consists of the shallow wave-washed outer edge of the 

reef-flat platform. Topographically, it is also a distinct region that is 

indented at somewhat t"egular to irregular intervals by channels that penetrate 

up to 10 or more meters 1nto the outer reef-flat platform. Channel 

orientation is roughly normal to the outer reef-flat platform edge. At their 
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o 
seaward end, channel depth ranges 2 to 3 meters and channel width ranges from o 
I to 3 meters. In cross section, channel walls are steeply sloping, vertical, 

or overhanging and channel floors are flat or U-shaped and generally veneered o 
with bioclastic rubble and sand. o 

Because of the abrupt shoaling nature of the outer reef-flat platform, 

water in the reef margin is seldom calm, as even small waves generally break 

and produce surf. Water movement is generally oscillating because as a wave 

trough approaches, water rushes seaward and then abruptly reverses direction o 
and rushes landward as the wave crest advances. Collapse of the wave at the 

reef margin itself translates the wave into a surge of rolling surf that moves o 
shoreward across the platform. These strong currents and wave ac tion keep [] 
platform areas between the reef margin channels swept free of most fine 

sediment, but larger-sized cobbles and boulders and sand tend to accumulate on [] 

the channel floors. Based upon the presence of abundant bioclastic rubble 

transported onto the reef-flat platform, wave assult must be greatest in the [] 
reef margin zones adjacent to platforms A and C. Species abundance and 

coverage of corals is relatively high on the reef margin because of reduced 
[] 

Acanthaster planci predation in wave-assaulted zones. Although some 

stoutly-branched species of corals are restricted to this zone, so are some of 
o 

the most fragile species as well. o 
Forereef Slope Zone 

Seaward of the reef margin, the reef surface abruptly dips downward, 
o 

forming th~ forereef slope zone. Where reef platform development is absent, o 
such as along the southeastern and northwestern regions of Fagatele Bay 

(Transects land 6), tne forereef slope dips downward directly from the 0 
subtidal shoreline. Along the portion of the bay with reef-flat development 

o 
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[ 
(Transects 2, 3, and 4), the forereef slope can be divided into three physio-

[ graphic zones. 

The uppermost or shallowest of the zones on the forereef slope is the 

f reef front slope which consists of the steeply dipping seaward face of the 

r 
shallow reef-flat platform. Channels from the reef margin extend through this 

zone forming a channel and buttress topography. The depth to which this 

[ 
channel and buttress topography can be maintained or developed, mainly by 

erosion by abrasion of loose sediments along channel floors and by reef 

accretion on intervening buttress surfaces, determines the lower boundary of 

this zone, which here ranges from about 3 to 6 meters. Although the reef 

c front slope lies just seaward of the normal breaking surf zone, it is still 

located in a region of strong oscillating currents. For this reason, 

predation by Acanthaster planci was less intense and species abundance and 

n coverage of corals is higher here than on deeper forereef zones. In place of 

shallow reef front slope channel and buttress morphology at Transects 1 and 5, 

[ a somewhat irregular surface topography, here called the inner reef slope 

zone, is developed at these locations (Figs. 1 and 3). Although in situ reef 

f deposits appear to occupy most major reef slope surfaces, at is suspected that 

they form only a thin or patchy veneer, and that the greater surface 

irregularity here is mainly a reflection of uneven underlying volcanic 

[ 
basement rocks. 

At moat locations (except at Transect 6) between 3 and 9 meters depth, 
, 

L the degree of forereef slope decreases forming a submarine terrace zone. 

Width of the submarine terrsce ranges from less than 40 meters at Transect 5 

I to about 120 meters at Transect 3. Elongate ridges and valleys and scattered 

pinnacles, knobs, and mounds gives the submarine terrace an irregular surface 

topography. At Transect 3 a prominent patch reef about 6 meters in diameter 
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o 
breaks the surface during low tides. Bioclastic rubble and sand veneers the [] 

submarine terrace surface in many places, particularly in valleys, troughs, 

and other topographic depressions. When driving rim stakes into the reef o 
surfaces for transect markers, this rubble accumulation was found to be in 

excess of a meter in thickness at places. Possibly recent Acanthaster planci a 
predation on corals has accelerated the accumulation rate of rubble. Much of o 
the rubble consists of fragmented branching corals and scattered pieces of 

tabulate Acropora species, particularly Acropora nobilis and ~. hyacinthus. 0 
Al though a considerable amount of coral rubble is present on the submarine 

terrace, it is rapidly being consolidated into a wave-resistant deposit by o 
encrusting calcareous algae, and to a lesser extent by incrusting species of 

corals. Consolidation of loose rubble is important if recolonization by large o 
tabulate corals is to be successful. Tabulate corals, such as Acropora o 
hyacinthus, which war. an important species on the forereef slope before 

Acanthaster planci predation, are present ly recruiting to rubble deposits. 0 
For these recruits to be successful, rubble must be wave-stable, because as 

drag resistance from wave current increases with colony enlargement a point is o 
reached where the 100s2 piece of rubble to which it is attached becomes 

unstable under normal wave assault and the colony topples. o 
A noticeable increase in the angle of downward dip occ~rs cn the forereef 

slope at a depth of 6 to 9 meters along Transects 1,2,3,4, and 5, which marks 
lJ 

the begiDJ1ing of the outer reef slope zone. Outer reef slope topography is [ 

somewhat similar to that described on the more gently sloping submarine 

terrace zone, but with smaller and fewer local prominences such as mounds, o 
knobs, and pinnacles. Bioclastic sediments are more abundant than on the 

upper forereef slope zones, particularly the sand- sized fraction which tends o 
to accumulate in l ocal flattened portions of the slope, topogrsphic o 

36 o 
o 



~ 

c 
o 
[ 

r 
[ 

o 
I 

• 

[ 

r 
o 
[ 

[ 

[ 

depressions, and troughs. Although no direct observations of slopes deeper 

than 20 meters was made systematically, a number of large sandy patches were 

observed at about 30 meters depth while making a towed snorkel reconnaissance 

around Fagatele Bay. A submarine cliff interrupts the outer reef slope at 

about 12 meters depth at Transect 1. Such cliffs also are found extensively 

between Step Point and the reef platform along the east side of the bay and 

between Fagatele Point and the reef platform C along the northwestern side of 

the bay (Figs. 1 and 3). Although rock samples were not collected from these 

submarine cliffs, their vertical faces are presumed to be composed of volcanic 

tuffs, similar to those exposed along adjacent shorelines. Outer reef (or 

volcanic nonreef slopes) deeper than 30 meters were not directly observed, but 

it is suspected that this deep central part of the bay is primarily a 

depositional basin where bioclastic sediments of reef origin and 

volcanoclastic sediments of materials eroded from subtidal and subaeriGl 

slopes are accumulating. 

Extensive in situ reef deposits were not observed at Transect 6. Here 

volcanic basement rocks form a complex topography of steep 510~es, irregularly 

shaped ridges, and large blocks that are patchily veneered by corals, 

calcareous algae, and other reef-dwelling organisms. Although heavy wave 

assult keeps most surfaces swept free of sediments, some flattened terraces, 

troughs, and topographic depressions are veneered by a mixture of bioclastic 

and volcanoclastic sediments of a wide size range. 
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QUANTITATIVE SURVEY OF BIOLOGICAL RESOURCES 

at FAGATELE BAY 

5-19 April 1985 

A preliminary survey of Fagatele Bay National Marine Sanctuary revealed 

that the coral community and benthic habitat were in a patchily arrayed 

o 
o 
o 
a 

lateral pattern superimposed over a vague pattern of vertical gradient. To 0 
quantify these sourc<!s of variance as efficiently as possible, we set our 6 

permanent transects evenly around the perimeter of the Sanctuary, with each 

permanent transect covering the vertical gradient to a depth of 40 ft (12 m). 

Replicate quantitative samples were taken along isobaths, starting at the 

permanent transects. The results of our quantitative surveys are given below 

in taxonomic order. 

Glossary 

The following symbols are used in this report. 

S ~ standard deviation 

s standard error of the mean 

range of data 

= Shannon-Wiener diversity index 

J~ - evenness index 

D 

- H' 
ii' max 

- Simpson's index of dominance 

- E ni (ni -1) 

N (N-l) 

38 

anova - analysis of variance 

* - p<.OS 

** - p<.Ol 

*** D p<.OOl 

ns - not significant 
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Algae and Substrate Cover 

Results of the quantitative survey of algae in Fagatele Bay are presented 

in Tables 2a and 2b. A total of 39 species of marine plants were encountered 

along 20 transects at various depths. The overall percent cover for the 

marine plant community along all transects in Fagatele Bay was 78 (8 ~ 18). 

Cru8cose and articulate coralline algae made up 57.1% of the overall coverage. 

In fact, incrusting coralline algae were characteristic of the entire bay. 

Both the overall algal coverage and the coverage of the crustose and 

articulate coralline algae decreased with depth (Table 2c). Halimeda was 

common in the interstices of the substrate. The thin, black, tightly adherent 

crusts of Ralfsia were conspicuous and reached a 15.6% coverage at 40 ft (12 

m) on Transect 4. Cheilosporum maximum was one of the more conspicuous 

articulate coralline algae and Was found on most transects, frequently in 

somewhat protected areas. 

During the second part of the study at other sites around Tutuila a total 

of 54 algal species were encountered along 12 transects at a depth of 6 m 

(Table 2d). The overall percent cover was 55.8 (s - 30.4). Crustose and 

articulate coralline algae comprised 43.4% (s - 20.1) of the cover. 

Little information has been published on the marine algae of American 

Samoa. The paper by Setchell (1924) is perhaps the most substantial, yet it 

was apparently based upon fragmentary collections and is incomplete (Dshl 

1971). In addition, most of Setchell's work wss done in relatively shsllow 

wster on the reef flst. Dahl, in his 1971 paper, presents a general 

discussion about algal assemblages frequently found associated with turfs in 

Aluerican Samoa. 

Fagatele Bay was greatly affected by Acanthaster planci in 1979 (U.S. 

Army Corps of Engineers 1980). The coral community in most areas was 
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o 
devastated. providing surface for the recruitment of successional plant 0 
assemblages. Studies on the algal recolonization of coral communities after o destruction by!:.. planci generally address only the time periods directly 

after the destruction (Briggs and Eminson 1977). Nishihira and Yamazato 

(1974) mention that the type of community after the destruction of the corals 

by the !:.. planci depends upon the type of the original and surrounding [ . 
community as well as on the geophysical position of the community concerned. 

The marine plant community of Fagatele Bay may be categorized and [] 

described in terms of their secondary roles as functional groups in the marine 

escoystem of the bay. assuming primary production to be the primary role D 
(Tsuda 1973). One group. the fleshly macro algae and marine plants. was 

greatly reduced. Members of this group, such as Halophila sp. and Sargassum 

sp., were observed in shallow water during the second part of this study. D 
Only two members of this group, Laurencia and Tolypiocladia, were found in 

Fagatele Bay, but they were sparsely distributed, low growing, and were D 
associated mostly with algal turf. 

Algal turf was generally low and was usually found in semipro tee ted o 
areas. Gelidium pussilum, Hypnea pannosa, Microcoleus lyngbyaceus, 

Sphacelaria Lr1buloides, and Dictyosphaeria versluysii represent the 

predominant turf community observed along most transects. Ralfsia pangoensis 

was cOlllDOn. Its cover reached up to 16% along Transect 4 at 40 ft. The 

generally low abundance of filamentous algae in exposed areas and the reduced o 
occurrence of algal mats may be an indication of grazing by herbivorous 

fishes, or it may be a successional stage which follows the devastation of the o 
coral community 6 years ago. 

Incrusting coralline algae were the most abundant algal component along o 
all transects in Fagatele Bay. Host transects were exposed to strong surge or o 
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high wave energy. Porolithon associations formed a pavement giving the 

substrate a clean scrubbed appearance . A typical sun-loving plant, Porolithon 

occupies only the upper surface of the rosettes of Acropora or other corals. 

Peyssonelia, a thoroughly calcified species, covers wave-worn fragments of 

coral and other substrates. Halimeda was one of the more abundant of the 

carbonate-producing algae . The thalli of Halimeda frequently were so closely 

crowded together that the light fell only on their tips. Chilosporum maximum, 

Amphiroa foliacea, ~, and Amphiroa sp. follow in order of importance for 

carbonate production. 

This baseline study does not take into account the importance of 

precipitation and tidal fluctuations in influencing the seasonal occurrence of 

certain species of marine plants. Information on the algal cODDDunities of 

American Samoa is sparse and frequently too general (Setchell 1924; Dahl 1971; 

U. S. Army Corps of Engineers 1980) to make any comparisons about the algal . . . 
community and residual or second-order impact from the A. planci infestation 

and changes in the algal cODDDunity since this event. 

The plant assemblages of the areas surveyed during the second part of the 

study were similar to those in Fagstele Bay. Incrusting coralline algal 

associations were characterisic for all areas. Of particular interest was the 

layer of Peyssonelia over large areas of rubble at locations 4,5, and 7 (Table 

2d, Fig. 2). The area of transect 11 (at Rainmaker Hotel) showed the lowest 

number of algal species (4) . The human population around Pago Pago, including 

the industrial complexes within the harbor, contribute to the pollution in the 

bay and possibly to the decline in species diversity of algae near the 

Rainmaker Hotel . 
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Table 2a. rreqtll!!lCyarxi percent cover of tl2 benthic flora in r.tele BaYt Anerlcan 5BtDs (Transects 1,2,3). Plain m.JItlers indicate percent 0 
~t I'UIiJers in pacenr.hesi!l indicate frequercy of 0CC\II"n!!'U coovet'ted to percent (see foEth:xIs in the text). AlI!O'l spa:ies 
occurrinQ epi)i1yti.c.al.ly en ot1e' algae or occ~ in the vicinity of the trar\9!!ct are IIBriced with an X. 

0 TRANSECTS 

2 3 

sm::tES 15 D IiJ 10 15 D IiJ 10 15 D' IiJ 0 
~rta (blue-green) 

I1I.croc:01eus 1 vnRbT8C1'- X 1.0(17) 
(Kutz.) Qwon 

IT Schimthrix calcia>1a X 1.0(17) 
(Ag.) Galmt 
SchimthriJt oaI!ldcana X 
Galmt 

~ (gr1!OI1) 0 Ollocodes:ai3 fastj8i!ata 3.1(33) 1.0(11) 
(C. Ag.) 
Di.ct~ venl!!%sU. 1.0( 17) 2. [( 33) 

r. w. v, I30sse 
flit"""" ...... c1athrata X 
(Roth) J.Ag. 
HalinaIa dls:oidal 2.1(17) 3.1(33) 1.0(17) 
I:l!caislI! 

I ~OlU!tia 4.2(17) 4.2(33) 8.3(33) 8.3(67) 6.25(17) 10.4(~) 

(L.) u.... 
~"'....,..,.. X 
Valmia fast1giata X 1.0(17) 
IIIIr • 0 Valatia ventricol9ll 1.0( 17) 
J.Ag. 

~..,pijta (brown) 
Dictyopteri! !§!!!l 2.1(17) 3.I(~) 1.0( 17) 1.0(17) 0 (<I<ao.) Boorg. 
Di.ctypta frlabiJ.UI 1.0(17) 3.1(17) 1.0(17) 6.2(~) 1.0(17) 2.1(33) ~.2(~) 2.1(17) 1.0(17) 
Sotch. 
Ralfsia~ 3.1(33) 2.1(17) 8.3(~) 10.4(n) 8.3(83)) U.5(83) 4.2(~) 8.2(~) 1.0(17) 4.2(33) 

0 Setcl1. 
SIll1oce1ar1a tr1buIDldeo 2.1(33) 2.1(17) 2.1(33) 3.1(17) 

/'InoWl. 

~(rod) 

0 Cenmd.\Il namtlenese 1.0(17) 1.0(17) 
rm.m 
~sp, 1.0(17) 2.1(33) 2.1(33) 2.1(33) 

~ c!"!!!!'!I!I!! 1.0(17) 
1IIIrv. J.Ag. 0 Golid1alla sp. 2.1(33) 6.2(33) 2.1(17) 6.2(33) 3.1(17) 6.2(67) 9.4(~) 10.4(67) 

~.I!!!!!!!!!!! 2.1(17) 2.1(33) 3.1(17) 2.1(33) 1.0(17) 3.1(33) 2.1(33) 1.0(17) 2.1(17) 
(Stacl<h.) l.aJolia 
r!erpooililonia ta-ella 1.0(17) 2.1(33) 2.1(33) 1.0(17) 1.0(17) 
(C. Ag.) Hoegele 0 HypJp;IOSIJIID attenaba 2.1(33) 
GanInor 
lauren:ia abba. X 
(lUIs.) l&K. 

0 lDptm1tim1a vill .. 2.1(17) 
(J .Ag.) Setd'eIIGsrcnr 
Polvs:iJirnia !!!!!!Il~ 1.0(17) 5.2(~) 1.0(17) 
1IIIrv. 

,. 
Tolieioclad1a alall!l'Ulata 1.0(17) 3.1(33) 

0 (Ag.) Sclaitz 

Crusta. in! artic:ulata cmalllre alaoe 
~sp. 1.0(17) 1.0(17) 

~~ 4.2(33) 1.0(17) 2.1(33) 3.1(17) 

0 u.... 
~'rY1l1w1 ... 3.1(17) 1.0( 17) 

u.... 
<l!oi!a!paruD -

1.0(17) 2.1(17) 3.1(17) 
Yenio 0 0211., IUD aultif1cUa X 
(Kuotz) _ 
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Table :Ia cattlrued ...... 

[ 
TRANSECTS 

2 3 

sm:u:s 15 II 10 15 II IIJ 10 15 II IIJ 

Jania caM Pac- l.(J( 17) 1.0(17) 1.0(17) 1.0(17) 
tmvey 
l.itlxlj!!relJa sp. 2.1(17) 5.2(1IJ) 2.1(31) 6.2(31) 
~Fttyll\JD ilE5U1Di pua 1.0(17) 5.2(:0) 2.1(31) 2.1(17) 6.2(33) 3.1(33) 2.1(33) 2.1(17) 

C 
(foslie) .\dey 
;!eogoniolithon sp. 2.1(31) 
Pevss::oel.i.a sp. 8.3(:0) 14.6(:0) 5.2(:0) 5.2(:0) 7.3(:0) 8.3(:0) 7.3(67) 5.2(33) 16.7(83) 8.3(:0) 6.2(50) 
Ibrolithon sp. 36.2(83) ll.2(83) 33.3(100) 52.1(100) 56.1(100) 15.6(67) 19.8(67) 47.9(100) 14.6(50) 28.1(83) 26.0(50) 
Species 1 6.2(67) 2.1(17) 4.2(33) 2.1(17) 10.4(SO) 2.1(17) . 5.2(33) 13.5(SO) 3.t( 17) 

l8!d coral 2.1(17) 10.4(33) 7.3(SO) 
~ro:k 11.5(17) 2.1(17) 
Live coral 8.3(SO) 19.8(67) 26.0(83) 2.1(17) 2.1(31) 24.0(76) 2.1(33) 26.0(83) 17.7(67) 12.5(67) 9.4(SO) 
Rubble 2.1(17) 
Sand 6.2(31) 4.2(17) 7.3(33) 
.\ns1I:n! 2.1(31) 
SEa urclUn 1.0(17) 
SIX"&" 1.0(17) 2.1(17) 6.2(:0) 3.1(17) 9.4(17) 

C 
l\ni.cates 1.0(17) 1.0(17) 
Soft coral 7.4(33) 4.2(17) 4.2(17) 
S:uzz 1.0(17) 1.0(17) 2.1(17) 1.0(17) 

_ of plant gama!tn" ... :t 14 9 9 13 12 13 18 11 15 10 15 , _ of plant specieo/"""""" 15 9 9 14 12 15 19 11 18 10 15 
I),eral1 percs1t plant """"'8'! 70.8 73.9 00.2 95.7 94.6 67.4 85.0 67.6 81.1 73.7 78.8 
Percent covenge of c.rustoge 46.8 58.3 45.83 61.5 70.8 41.5 48.9 63.5 53.1 53.0 45.6 
am articulate coralline ai{IIIO 

[ Total. fl1IIiler of plant IJ!RI!!I'8 32 
Total ...- of pialt specios :JI 

L 

[ 

[ 

[ 

[ 

[ 43 



Table lb. ::'requl!rq ani perc!5lC coYer of tte benuuc flom in r'UJ3tele !B,., .lm!n.can Sttma. /Transects ", ) ,'.'1 / . ?1.u., ...-r.. 
in1lcate pen:slt ~. I'lI'II:I!n in pa.t"8lthes1S i.ndic.1ce frequen:y of OCCUlT'E'!'Cf! (Q1~ to percent ( gee ."'etioia 0 in tie ten) . A1pl ~ c:c.curtil'C eplJitytica.ll J (Xl othI!r alpe or ~ in th! Yi.cinitJ of tre tnngect are 
.nr.at with an X. 

TRANSECTS 

0 4 5 6 

SI'fCI}S 10 15 Xl 15 Xl IIJ 25 IIJ 

CJIn>Ptyta (bl....,-) O· _11lE ...... 1.0(17) 
(Kutz.) ~ 
Schlzx>th<iJ< caIdoola 2.1(D) 1.0(17) 
(Ai.) Goomt 0: Schlzx>th<iJ< ...w:ana X 
Gcaont 

0Wrqilrta (greon) 

D· ~ faotlB!!'" X 
(C. Ai.) 
DkLitiid_la vonlUYsL1 3. 1(D) 1.0(17) 2.1(33) 
w. v. 8cBR 
I~ d1.ocDldoo 1.0( 17) 3.1(17) 

[ D!<aisw 

!!!l.!!!:!!!.~ 5.2(D) 4. 2(17) 10.4(!"O) 6. 2( !"o) 4.2(D) 7.3(D) 15.6(67) 
(L.) '-t. 
Valmia veltr1ccBl X 
J·Ai· 0 PIBqhyta (br-ooon) 
DictJOPter1.!i .!!2!!!!. 1.0(17) 
(u....) Boq. 
~fr1,hjU, 4. 2(17) 2.1(17) 1.0(17) 2.1(D) 1.0(17) 0 I!a1.fs1a ......... 5.2(!"O) 8.3(67) 13.5(67) lS.6(IIl) 7.3(D) . 4.2(D) 8.3(-;0) l.I(17) 
Setch. 
Sd J "ia trtbuloldoo l.(l( 17) 

0 ,...,... 
lIlul""h,ta (rod) 

Gatiiiillll Ip. 1.C1( 17) 
C4!tdt pll. sp. 2.1(17) 5.2(D) 1.0(17) 1.0(17) 1.0(17) 

0 Cel.idilD~ 2.1(D) 22 .1(17) 1.0(17) 
(StadJII . ) 

I,," wo1~ ta1eIJa 1.1)(17) 1.0(17) 2. 1(17) 1.0(17) 
(C. Ai. NiIOiIde 
IIlalOll!l. atteruKUII 1.0( 17) 

0 GorWa-
IhldontiIled "" 1.0(17) 1.0(17) 

~ ani orticulate ooral.liJw aItoe 
.!!!I!!!!l!!. op. 1.0(17) 4.2(5) 1.0(17) D .!!!I!!!!l!!.~ 1.0(17) 3.1(!"O) 1.0(17) 3.l(D) 
u... 
~f!'§?l t-i" 1.0(17) 
U-. 
O:.ei l , .... ~ 4.2(D) 4.2(D) 12. 5(67) 5.2(D) 5. 2(5) 10.4(83) 7.3(5) 1.0(17) D y...., 
~C'8mlJ .... 1.0(17) 
IBney 
1.1tllooartila "P. 4.2(!"O) 1.0(17) 15.2(D) Zl.I(5) 1.0(17) 

D l.1tl!?d!Tu.. JO>luJ:amo 1.0(17) 
Fcalla 

2.1(17) 1.0(17) 1.0(17) 1.0(17) 4.1(D) • 
4.2(D) 10.4(-;0) 2.1(D) 4.2(-;0) 2.1(7) 

0 5.2(17) 
3.1(!"o) 8.3(67) 10.4(-;0) 16. 7(83) 15.6(83) 4.2(-;0) 1l. 5(loo) 13. 5(67) 4. 1(17) . 

45.8(83) 25.O(D) 11.5(-;0) Xl.2(1oo) 43.8(100) )5. 5(83) 35.4(67) 37.5(83) 
6.2(D) 25.O(D) 8.3(D) 3.I(D) 7.3(D) 10.4(67) 8.3(D) 0 Il1!I1d azal 4.1(7) 1.0(17) 2.1(17) 

Qnl nxIt 4.2(17) 
1.1 ... azal 5.2(50) l.I(17) 1l.4(33) 19.8(83) 1l.5(33) 
~ 3. 1(17) J).6(IOO) 0 
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[ Table 2b c90tinued".)., 

TRANSECTS 

[ 4 5 6 

sm:IES 10 IS D IS D I<J 2S I<J 

Son! 2. l(l 7) 42.7(67) 
Sea un:hin 2.1(17) 
Soft coral 4. 2(17) 1.0(17) 7.3(33) 
Sc:uzz 2.1(17) 
Chltm 1.0(17) 

Nurmor of plant .....,.,.,.,...,t 12 14 II 17 7 12 13 7 5 
NIIIi>er of plant 9pecleo/us-ct 17 14 13 17 7 12 15 7 5 
!M!rall pora51t plant ."".".. 92.5 96.9 a3.2 99.0 84.4 78.0 96.6 f/l.7 17.5 

r 
Perunt covmtge: of au.ta!Je 67.6 n .O EO.) 64.5 n.9 66.6 12.8 58.3 13.6 
ani artic:u1ate =-Wre al80e 

Total ..- of plant ....... 27 
Toto! ..- of plant 9podm 33 

[ 

Table le. ""'" porc:8It """'" on! ~ div1Ation at diff.....,t depth! in r .. tele Bar • 

.....all 10 ft 15 ft D ft I<J ft 
...aJ ...:J noS J>o6 J>o6 

c all alpa 78.0.18.2 115.3, 12.6 115.6' 9.6 75.2 :6.7 12.8' 27.8 
cruor.o. on! arti<uIate 57.1 • 14.1 65.6' 2.9 63.9: 11.8 56.3 t 7.7 48.5. 18.6 
ccnll1no alpa 

[ 

[ 

l 

[ 
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TabI.. 2d. F'n!quIn:y an:1 percent r.over of the be1thic flora alOOQ 12 tIangeCts in 6 dlifen!l'lt !:ays of ,\nerican Sam::e.. Plain rntIOeI"9 irdicate peroent [J CO't"eI'lIge. I'lIIiln in p!C1!IltleJ:is indicate frequercy of cr:currerr.e ccnvert.ed to perc8'lt (see~ .. in tte text). Al3al species 
oc:curri.ng epi.p,.yticaUy en ode' aJ.sae or ~ in the vid.nity of the trangect are nariced liith an X. 

TRANSECTS 0 SPfIlIS 2 3 4 5 6 7 8 9 10 II 12 

~(bl......,-.m) 

0 M1.cro:o.l.aJs lYJllb, - 1.0(17) 1.0( 17) 1.0(17) Uv··) 1.0(17) 
(Kutz. ) (Io.m 

&hiznthriJ< caIc!cola 1.0(17) 1.0(17) 1.0( 17) 
(Ag.) Galmt 
Schi.mthr1.x nex:i.cana 1.0(17) 1.0(17) 1.0(17) .. 

0 Galmt 

~(IIl"""') 0 

~.I!!!!m!. 1.0(17) 1.0(17) 2.1(17) 
u..c. 
9!!!lm!.~ 
(Fa"".) J.Ag. 

1.0(17) • 
OUorOOesais fastj~ata 3.1(33) 1.0(17) 2.1(33) 6.3(17) 
(C. Ag.) 

[ DictVllOOl8et1a ""'"-uvsil 1.0(17) 1.0(17) 1.0(17) 
w. Y, Bosse 
FnteroJll£2:!! c1athrata 1.0(17) 
( Roth) J.As. 
HallJeB disco1deo 1.0(17) 1.0(17) 

I l.\!cals"e 
~~ 4.2(33) 3. 1(33) 4.2(33) 4.2(17) 3.1(33) 2.1(17) 2.1(33) 5.2(33) 1.0(17) 
( L.) u..c. 
~5nJ.lata 1.0(17) 1.0(17) iiidae---

0 Val.cnia vmtricol!la 1.0(17) 
J .Ag. 
T, ..... "" exoed1tia11a 2.1(17) 1.0( 17) 
w. Y. Bosse 

R...pijta (bmon) 0 OictLTC~ X 1.0(17) 2.1(33) 
(Oaa. lIoerg. 
~friabila 7.3(33) 1.0(17) 3.1(17) 3.1(33) 2.1(33) 4.2(33) 4.2(33) 4.2(33) 1.0(17) 
Setch. D Ralfsia !!!I!!!l!I!!i! 11.5(3:» 4.2(17) 6.2(67) 4.2(3:» 1.0(17) 1.0(17) 2.1(33) 1.0(17) 
Setch. 
SthIce.laria furd B!!! 1.0(17) 
1Wtz. 

0 Rh:xIopIrta (red) 
A<:tinotr1ch1a !!!il!l.!! 1.0(17) 1.0(17) 1.0(17) 

Boers· 
.\sDbtaio sis taxiIormis X 

D (Deli.le)~ 
WaU.1II 1IIImtl.aeae 1.0(17) 
IlNDI 

~ C!!!I!!!!S!! X 
fIIrv. J. As. D ~- 1.0(17) 2.1(33) 
Lyngb. 
Galaxaura fj I 1,_ 1.0(17) 1.0(17) 
IlNDI 
G!Iaan_ 1.0(17) 2.1(17) 0 u..c. 
Gitaaithia ":I~"'. 1.0(17) 
!hey ~ 
roel id::lella !p. 1.0(17) 2.1(17) 4.2(33) 5.2(33) 9.4(3:» 5.2(33) 5.2(17) 

0 Gelidiop!!! _ 
1.0(17) 

(Ag.) VidcI!nI 

~~ 1.0(17) 2.1(33) 6.2(33) 4.2(67) 3.1(3:» • 
(Stadch.) WoiJa 
!hIm) .... m......,-m X 1.0(17) 2.1(17) 2.1(33) 

0 _ere. !!!il!l.!! 
2.1(17) 

~ 
I!!m>oi!h!!!a tonilla 1.0(17) 2.1(17) 2.1(33) 
(\I. v. _ & Foolle) Fool.1e 

0 l!m!! .l!!!!!!!. I X 
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Table 2d cont1nu.d ...... 

f 
TRANSECTS 

S!'!I:ItS 2 3 4 5 6 7 8 9 10 11 12 

r 
J.Ag. 
HI22810l!lSl1Jl attl!l'lJ!ltua 1.0(17) 1.0(17) 1.0( 17) 
<Ndner 
~ 2Y!iJ..l.08B 1.(J( 17) 
(FDnIk.j Grev. 

f 
~sp. 1.0(17) 
Po1l!!ttm1a gp. 1.0(17) 1.0( 17) 
Polysitimia s:op.Uorua 1.0(17 
1Brv. 

1.0(17) 

C 2.1(17) 1.0(17) 

X 1.0(17) 

eru.t.ooo om articulate conilline a11!O" 
~sp. 1.0(17) 1.0(17) 2.1(17) 2.1(17) 1.0(17) 

~~ 3.1(17) 2.1(17) 3.1(17) 2.1(33) 
laDe. 
~ f..,.pl;Mine 4. 2(33) 1.0(17) 1.0(17)1 

[ 
laDx. 

Cl-ei.lo!poru!! -
3.1(33) 4.2(33) 2.1(33) 1.0(17) 

reno 
IlydralitlDl sp. 1.0(17) 1.0( 17) 
Jania caT J la:ee 1.0(17) 1.0(17) 

C l'arvey 
UilixbyUIJII mlUCO!l\ge 1.0(17) 
Fos1ie 
LitlDporalla sp. 3.1(33) 4.2(50) 4.2(17) 5.2(33) 1.0(17) 2.1(33) 
lbod.!lluo erubIBI!ns 2.1(17) 
(Fos1ie) J.nDino 
rbsoEmUlII neDlDr~ 
(Fos1ie) Mey 

3. 1(33) 2.1(17) 2.1(33) 1.0(17) 1.0(17) 1.0(17) 4.2(67) 2.1(33) 

NeopmioUthCfl sp. 1.0(17) 1.0(17) 

[ 
I'ey!m!elia sp. 2.1(33) 6.2(50) 11.5(83) 9.4(83) 12.5(50) 10.4(33) 14.7(67) 9.4(67) 7.3(33) 5.2(50) 4.2(33) 
Poroliti'cn gp. 6.2( 17) 26.0(67) 39.6(100) 19.8(67) 38.5(83) 31.3(67) aJ.8(83) 33.3(83) 
Spa::ias 1 15.6(33) 2.1(33) 11.5(33) 6.2(33) 4.2(33) 15.6(33) 7.3(17) 2.1(33) 

Shah" 1.0(17) 

I 
lad coral 13.5(67) 4.2(33) 5.2(17) 5.2(17) 2.1(17) 6.2(33) 9.4(67) 5.2(17) 10.4(33) 
Ox-al rode 5.2(33) 2.1(17) 2.1(17) 4 . 2(17) 

Li '" coral )).2(67) 28.1(100) 2.1(17) 21.9(67) 8.3(50) 18.8(100) 3.1(33) 18.8(67) 17.7(67) 32.3(83) aJ.8(50) 49.0(100) 
ihlbbla 15.6(33) 6.2(50) 25.0(50) 
Sonl 5.2(33) 1.0(110 14.6(50) 

[ Soo =h1n 2.1(17) 
SUt 15.6(33) 
Soft cora1 23.0(67) 4.2(33) 6.2(17) 4.2(17) 3.1(33) 
Spqo 1.0(17) 1.0(17) 1.0( 17) 7.3(50) 

[ tbt>er of plmt il'N'"l'tronoott 10 16 13 12 12 11 19 aJ 13 24 4 10 
_ of plmt ~-'_t 12 18 13 13 13 II 19 aJ 14 24 4 10 
o..n.u pon:sIt pJ.n ."..,... 27.9 62.0 92.9 48.8 111.4 70.6 81.1 69.5 83.1 :11.1 5.1 43.6 
Porcont ~ of ~ 17.6 36.3 68.8 36.5 70.7 56.2 ((l.S 39.5 62.4 32.1 2. I 38.5 

[ atII orti<uIate c:onllire alioo 

Total ...- of plant genen 47 
Total ..-. of plant ..".. 53 

1- __ al. 2-lMsIdo _. 3- Aco. 4- ()aq. S- Alna' •• 6-1htuU I\dnt. 7- F_, 8- Qopo Iarwn. 9- Fapfue. 10-~ Bay, 
11- _. 12- F.", Ib::k 

r 
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o 
Corals o 

The primary purpose of this report is to provide a quantitative 

biological resource assessment of Fagatele Bay National Marine Sanctuary so 0" 
that changes in time can be quantitatively documented in comparison with this 

baseline information . Towards this objective, we have presented s\lllllIlB.ry 

statistics for each reef-building (hermatypic) coral species at each depth 

along each permanent transect for Fagatele Bay in Tables 3a-y. Likewise, we 

have provided summary statistics for each hermatypic coral species at the reef [ 
margin and at 6 m depth for April 1982 and for April 1985 at 12 additional 

locations around Tutuila Island (Tables 4-15). o 
In Fagatele Say, the percent substrate coverage by hermatypic corals 

(Table 16) tended to be greatest in areas with strong wave action, e. g., r 
coverage by corals generally decreased along a gradient from transects in r 
shallow areas to transects in deeper waters and the outer Transects 1 and 6 

had greater coverage by corals t han did the cent r al t ransects at comparable 0 
depths. Although these trends can be seen in Table 16, statistical 

demonstration of these trends can not be given because of a l arge interaction D 
term brought about by the presence of a large clump of Echinopora hirsutissima 

at 9 m near Transect 2. We believe this general trend is probably a result of o 
protection of corals from Acanthaster planci by water surge and wave action . 

!. planci does not maintain its position on the substrate in areas of strong 

surge. 0 
Echinopora hirsutissima i s not a favored prey of !. planci and this may 4 

be why such a large patch was present at 9 m depth. We looked for patterns in [] 

the distribution of f avored prey (Acroporidae) and disfavored prey (e.g., 

Poritidae, Mussidae, Milleporidae), in Table 3, but in all cases there were o 
strong interaction terms which prevented generalizations. The abundance of o 
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hermatypic corals in Fagatele Bay was patchy and no clear pat terns could be 

observed (Table 17). This may result from aggregated and irregular 

recruitment. Likewise, because of interactions, there were no clear patterns 

in the distributions of mean colony sizes (Table 18), coral community 

diversity values, degrees of evenness of representation of coral species, or 

degree to which the coral communities were dominated by a few species (Table 

19) • Nevertheless, with the summary statistics obtained in this study, a 

comparison can be made with statistics from future studies to see if a 

significant change has occurred. 

Data from the survey indicate that the coral community in Fagatele Bay is 

a diverse and complex system. Frequent interactions obscure general patterns. 

The present distribution of corals in the community may result in part from 

differential predation pressure from Acanthaster plsnci in 1979 as well as 

from aggregated and irregular patterns of coral recruitment. The purpose of 

this survey is to provide a basis for a quantitative comparison of future 

changes and to allow statistical analysis of these changes in community 

structure. For convenience, a complete list of all species of scleractinian 

corals observed on each transect at each depth in Fagatele Bay is given in 

Appendix 1. A complete list of species observed at 12 locations around 

Tutuila outside ragatele Bay in 1979, 1982 and 1985 is given in Appendix 2. 

Macroinvertebrates 

The densities of macroinvertebrates along 19 transects in Fagatele Bay 

are presented in Table 20. A qualitative assessment of macroinvertebrates 

observed on the reef outside the areas censused on the transects is presented 

in Table 21. 
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IJ 
Echinoderms were the predominant benthic invertebrates, occurring on all o 

transects . Observed on 95% of the transects, EchiIlometra mathaei was the DlOSt 

common of the five species of urchins encountered. E. mathaei reached its o 
greatest abundance in the more sheltered reef of Transects 2 and 3, where it 

inhabited the interstices of dead branching corals. In the more 

wave-assaulted zones of Transects 1 and 6 , it occupied a system of grooves in [] 

the reef pavement. 

Conversely, the burrowing urchin Echinostrephus sp. was more abundant in 

t he higher energy environments where reef pavement was covered by a thin sand 

and algal turf. 2 This occurred at a mean density of 236.6/m along the l5-ft 

(5 m) isobath of Transect 1. At the 30-ft (9 m) isobath of Transect 1 and the 

2 25-ft (7.6 m) isobath of Transect 6, it attained mean densities of 109.7 1m 

2 and 102.9/m , respectively . 

Other species of echinoids were neither as common nor as abundant as ~. 

I 
I 
o 
[] 

mathaei or Echinos trephus sp . Echinothrix diadems was found in the two [] 

shallower zones of Transects 2, 4, and 6. Less common were Eucidaris 

metularia and Diadems sp . , which occupied the deeper isobaths. 

The small coral reef asteroid Linckia multifora was the only starfish 

occurring on transects. This species was most commonly observed on the deeper 

isobaths where it was sheltered from wave surge. Only two individual 

Acanthaster planci were observed in Fagatele Bay during our studies in April 

1985 . [] 

The soft coral Sinularia sp. also formed a conspicuous component of the • 

macro invertebrate fauna. Present on 14 transects, colonies of Sinularia sp. []. 

were more abundant in shallow aress of moderate to high wave and current 

activity. A single colony of Sarcophyton sp. was encountered on the transect o 
at the 40-ft isobath of Transect 1. o 
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The highest diversity among the macrobenthos was exhibited by the 

gastropod assemblage. Fourteen species of neogastropoda occurred on the 

transects, representing about 78% of all species of snails. Only two species 

each of archeogastropods and mesogastropods were found on the transects. The 

predominance of neogastropods was also reflected in population densities; 71% 

[ of the gastropod fauna consisted of neogastropods, while archeogastropods and 

mesogastropods made up 11% and 3% of the fauna, respectively. The most common 

r 
and most abundant of the neogastropods was the muricid Horula~, followed by 

the fasciolariid Peristernia fastigium. 

A single species of opisthobranch gastropod was observed on the 

(J transects. However, this species, the nudibranch Phyllidia sp., constituted 

about 14% of all gastropods present. Thus, its abundance was almost equal to 

I that of the archeogastropods and mesogastropods combined. 

Although a number of dead bivalves was observed in Fagetele Bay (Table 

21), the giant clam !ridacns maxima was the only live species encountered on 

r transects. This probably represents a conservative estimate of relative 

abundance of bivalves because there was not sufficient time to examine 

habitats of the cryptic or the infaunal species, such as ~ avellana and 

Scutarcopagia scobinata. 

f The principal crustaceans inhabiting the transected areas of the reef 

were hermit crabs of the family Diogenidae. These crustaceans were collected 

I 
o 

and preserved for later identification by Roy K. Kropp of the University of 

Maryland. A medium-sized parthenopid crab, Daldorfia cf. horrida, was 

observed adjacent to the lO-ft (3 m) isobath on Transect 3. 

o 

[ 

A preliminary list of gastropods collected or observed at 11 sites around 

Tutuila is given in Table 22. Further study is being given to crustaceans, 

asteroids, and ophiuroids to provide accurate identification of these taxa. 
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Macroinvertebrate specimens collected during this survey are being compiled 

into a reference collection to be deposited at the Fagatele Bay National 

Marine Sanctuary headquarters in American Samoa. Where available. duplicate 

specimens will be deposited at the University of Guam Marine Laboratory. 

As noted by Eldredge (1979). few marine faunistic surveys have been 

conducted in American Samoa. Previous studies of Fagatele Bay have 

encompassed fish surveys (Wass 1978) and general reef mapping (U . S. Army Corps 

of Engineers 1980). Unfortunately. f ew details of the composition of the 

macroinvertebrate community have been pr ovided. 

Data from the present study indicate that the macro inver t ebrate f auna of 

Fagatele Bay is representative of the I ndo-West Pacific r egion. We collected 

two of the 13 species of asteroids known f rom Samoa (Marsh 1974) at Fagatele 

Bay. and three additional species were f ound outside the sanctuary. Although 

no ophiuroids. or brittlestars. occurred on transects in Fagatele Bay. the as 

yet unidentified specimens we collected during frequent encounters in other 

localities will add to' the few reported f rom Samoa by Devaney (1974). 

The high diversity of gastropods in the sanctuary is evident from a 

comparison of Tables 21 and 22. Of a total of 142 species of gastropods 

collected at 11 sites around Tutuila. 61 species. or 43% of the total. were 

also observed or collected in Fagatele Bay. An additional 36 species were 

encountered in Fagatele Bay but not elsewhere around the island. When 

consideration is given to the f act that all sampling in Fagatele Bay was 

conducted on hard substrates. the relative diversity of gastropods in the 

sanctuary is even greater . 

Patterns of succession among corals (Colgan 1981; Pearson 1981) and algae 

(Biggs and Eminson 1977) have been studied in some detail on reefs devastated 

by Acanthsster planci. and some changes have been noted in fish communities 
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(Endean 1973). However, the effects of ~. planci infestations on the 

population structure of benthic macroinvertebrate communities have been 

esstentially overlooked. 

r Endean (1973) presumed that small organisms associated with corals 

attacked by the ~. plsnci were killed by the digestive enzymes releAsed by the 

[ starfish. Some areas of the Australian Grest Barrier Reef were characterized 

by a marked spread of alcyonaceans following a lapse of about two years after 

an infestation (Endean and Stablum 1973; Endean 1976). Birkeland (1981) 

related a report of increased abundance of herbivorous sea urchins following 

an outbreak of ~. planci in Palau before World War 11. He further noted the 

[J scarcity of urchins at the time of his survey. 

r 

r 
c 
u 
I 
I 
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It is likely that successional changes among macroinvertebrates in 

Fagatele Bay have taken place already. A previous study of the area reported 

extensive patches of a whitish sponge in depressions ~t depths between 15 and 

30 feet (U.S. Army Corps of Engineer 1980). Although a few isolated colonies 

of a whitish sponge were observed during the present study, none was 

encountered in the area surveyed on transects. 

One group of macro invertebrates was conspicuous by its absence in 

Fagatele Bay. The Holothuroidea, or sea cucumbers, comprise a major 

constituent of the benthic fauna in many Pacific areas (Birkeland 1978; Intes 

and Menou 1979; Grosenbaugh 1981). However, no holothurians o~curred in the 

2 1140-m area surveyed on transects in Fagatele Bay, nor were any sighted on 

the reef adjacent to transects. 

Inventories of reef faunas in other areas of Tutuila have recorded a 

number of holothurian species (Helfrich 1975; U. S. Army Corps of Engineers 

1980). Included among the holothurians reported from nearby Pala Lagoon was 

Actinopyga, a genus that frequently inhabits the reef front. Although 
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Fagatele Bay would appear to provide suitable habitat for Actinopyga, none was 

found. Reasons for the absence of holothurians in general, and this genus in 

particular, at Fagatele Bay are not known. 
• o 

Without a point of reference, it is difficult to asseS8 accurately any 

changes that may be occurring within the macro invertebrate community as a o 
result of devastation of the reef. However, with the present study as a 

baseline, the Fagatele Bay marine sanctuary offers an important opportunity to 

investigate hypotheses regsrding changes in the macro invertebrate cOllDllunity 

during the late stages of recovery of the reef . The two predominant 

invertebrate taxa that we found could have been inferred on the basis of o 
reports from other areas. It will contribute further to our understanding of 

biological disturbances on coral reefs if macroinvertebratec such as the soft o 
coral Sinularia sp. and the urchin Echinometra mathaei are monitored to 

measure any changes in their relative d~nsities as the reef undergoes further o 
recovery. o 
Fishes 

Fishes observed and counted on-transect and during subsequent 15-20 o 
minute searches are listed in Table 23 for the twelve 30-meter transects o 
conducted within Fagatele Bay. Table 23 also lists additional species 

observed within the bay during a general re~onnaissance dive to 60 ft (18 m). u 
A total of 215 species was observed in the bay. Averages of 25 species • 

• 
and 221 individuals were observed per transect (60 m"). ~~en the off-transect o 
fish (those additional species observed within 20 m of the transect line) are 

included, the average number of species for each ares was 62. Grectest o 
diversity occurred at Transect I-D conducted in the outer portion of the bay o 
near Steps Point at a depth of 40 f t (12 m). A total of 105 on-and 

off-transect species were observed at this location. o 
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Predominant 

striatus (56% 

species were the bristle-tooth surgeonfish Ctenochaetus 

of the on-transect individuals), the damselfish 

Plectroglyphidodon lacrymatus (7%), the surgeonfish Acanthurus nigrofuscus 

(4%), the wrasse Thalassoma 9uinguevittatum (3%), the lined surgeonfish 

Acanthurus lineatus (2%), the damselfish Chromis vanderbilti (1%), the 

damselfish Pomacentrus brachialis (1%), and the surgeonfish Acanthurus 

glaucoparieus (1%). 

The overwhelming predominance of Ctenochaetus striatus is somewhat 

deceiviag. :he vast majority of individuals censused were juveniles (about 3 

inches !7-8 cml long) belonging to an exceptionally large year class which had 

recently settled out of -the plankton. Many individuals had shrunken sides and 

frayed fins. Their unhealthy condition likely resulted in a wholesale dieoff 

shortly after the survey was conducted. £. striatus was also found by the 

author to be the most common and abundant species in a very extensive survey 

of the nearshore waters of Tutuila consisting of sixty-three (63) 100-meter 

transects conducted over a period of 3 years. However, the species comprised 

only about 11% of the on-transect fishes in that survey. A figure of that 

magnitude is probably realistic for Fagatele Bsy in the long term. 

A comparison of the 12 transects by depth reveals an increase in species 

diversity with depth. Average numbers of on-and off-transect species were: 

shallow-49, medium-63, and deep-70. Ctenochaetus striatus was clearly .he 

?redominant species at all three depths. However, Acanthurus lineatus, 

Stegastes fasciolatus and Thalassoma quinguevittatum were of second-order 

predominance in the shallow depths while Plec troglyphidodon lacryma tus was 

the second most numerous species at 40 ft (12 m). Acanthurus nigrofuscus was 

very common at all depths. 
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Comparison of the four transects conducted along the exposed outer n 
portion of the bay with the eight transects conducted in the more sheltered 

inner portions of the bsy indicates that species diversity is greater in the 

exposed portion (average • 70 on-and off-transect species) than in the 

sheltered portion (average - 58 species). However, fewer individuals were 

censused in the exposed portion (average = 177) than in the sheltered portion 

(average 242) . Though clearly the most numerous species in both areas , 

Ctenochaetus striatus was significantly less prevalent in the exposed areas , 

(where it comprised 33% vf the individuals) than in sheltered areas (64% of 

the individuals). Thalassoma quinquevittatum was the second"'lllost prevalent o 
spe"ies in exposed areas (9%) and Chromis vanderbilti was fourth (5%). In 

sheltered areas, Plectrog!yphidodon lacrymatus (9%) followed C. striatus in o 
predominance. Acanthurus nigrofuscus and Stegastes fasciolatus were CODDDon o and equally numerous in both areas . 

o 
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2 1.0 1.4 ,---I .. . 

Acropora (!.) ,ea.Jfera 

fun,la (!.) acutari. 
----

-j -, , 
12.0- 4.0 
---'--' 

,- -- ~ 

Lobophxliia he-prich!! 1 : 6.9 -
.-, ----.-----,----- ,- --

-Lep tor fa .2h!::l.l!!. 6 . 5 _ 
-----1----

-I 
1 -,-

5.S [ 
--1---

~I,---

1 
---i 

, 1 . 
- , - - - , 

p • ...a<oc. contiaua 

Lepta.tree purpurea 

, , -, ,C~l~P~h~",,:,t~r':'~'~P~.~I:... ______ I ___ 1 ___ _ 10 

Pocl11opora ~ ==---. 
• - - - - --- - .- . - I 

To tals 

o 

60 

• 

. 1.0 I _____ i :---, 
,-----

6.4 S.1 

-
-
-
-

1.0-27.7 

I 
I -

1 

.-

"'reql.lency 

0.51 

0.27 

0. 01 

0.01 

0.20 

0.20 

0.1) 

0.01 

0 . 01 

0 . 01 

0.07 

0 . 07 

0.01 

0.01 

0.01 

0 .01 

o 01 -

c::J a::::::J £::J E:::I &::::I E:::l .-- = E::::2 

Relative 
Frequttncy 

24.42 

12.44 

1.2) 

).21 

9.22 

9.22 

5.99 

1.U. 

) . 23 

1.2 ) 

1.2 ) 

1.23 

1.21 

1.2) 

).2] 

3.23 

121 

Den.lt~ Relative Percent Relative Importanca 
(Per ell ) Density Coyer Percent V.lue 

Coyer 

, 
I , 
I 

.-, 
2.99 41.61 

, 
I z.n ~a.u . III 26 , I 

".00 
, , , 

1.08 0.09 , 2,22 , 2' 66 

I 
, 

0. 36 5. 00 0 . 43 10. 61 ; II. It , , , i , 
0 . 36 5 . 00 0.42 , 11) 19 : )8 62 , 
0.48 6 . 61 

, 
0.02 I 

; 
g,i2 Ira II 

0.16 S.OO : 0.08 
, 

1.98 
1 , 16_20 ; 

0 . 24 l.ll 0.10 I 2.47 : 11.19 
! , 1-----'=- - -- .. -, 

n . " J 62 , Q 2!'; I 61U U DB - - -
n " 1.61 Q :n I 5. 19 ; 12.1)2 , 

I 
1.61 1 0.12 au I II II:; :_.9 . .». __ . I , i , 

0.24 1.11 0.02 I 0,49 1 os , 
0.12 1.61 

; 
0.05 1. 24 6·14 , , , , 

o. " 1.6' 
, 

0.0' I 0 . 99 1 
:a, 89 .. 

0 . 12 '-01 ! 0 0) I 0.74 I S.64 

I i 
0 . 12 

I 

1.67 I 0.01 0.25 , 
5.lS 

I I I , 
: 0,004 0 . 10 

, 
5.00 0 . 12 1.67 , 

I , 
I 

i Q.mu 1 , 
0,12 J 61 o 02 , 492 -, I , , 

-
7.19 ! 4.045 : , 

• ~ ~ • 
E:::i! c:::::::::a c:::J L::lI c:::::d CJ 
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Table )e 
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SJ t: .: 1I i:;tr!loutJull 
( ClJluny ' l)ii:ll1lt!te~s 1n em) 

-

. ' ct!qut!nc y 

r--1 c::J 

Relative 
Fr-equency 

~ 

Densi ty 
(Per .2) 

Relative 
Density 

r:--1 

Percent 
Cover 

E_.! 

Relative 
Pen:ent 
Cover 

.,------, '·_·- 1 I I I I 

.----.. 

[aporunca 
Value 

N y. I S l W I : : 
-------- ---- ,--. -I ,---. I 1 I 

",crapon (I . ) cnterHond. 9 ; 9 . 7 ; 5 . 5 : 2. 4- 20. 5 0 . 0 ,.c.7, 0.30 n .nn ! 0 . 29 '26.01 I SS ... ~ __ .. -,---, ,'! , , 
~ f.acicular" . 11 : 6 . 1 j 2. 0 : 2.' - 1.5 0.47 14 . 78 0 . 37 11 . 33 • 0.12 I 10,n ; 4S." .---,- - ·,,----1-----
"llhpora tubero.. .. __ ~ __ .-1C-.-3-_: 10.2 ! 6.9-25.9 0.20 6.29 0 . 10 I 5.00 : 0.22 : 19.7S ; 31.04,-__ 

~ (!.) .p. 2 7 ; S. S ' 3.3 ! 2.0·11.5 0.33 10.31' 0.25 11 . 67 I 0 .01: 7.18 : 29.23,-__ 
---_·,--1--·-1----, . I , -

Podllopou ae tche111 7 ; •• 1 I' 4.4 . l. D-U.S 0.33 10.se 0.25 11.67 ~ 0 . 06 I 5.39 I 27.44 
--.,--- I 1 

'oeUlopon verruc.oaa 6 6 . 4 I 1.3 ; 4.9~7.0 0.27 8.50 0.20 10.00 ! 0.07! 6.2' : 24 . 78~ 
·'- ·--1· 1 1 . 

Stylocoenlella .~ata 

Honlastrea curta 

Favltles co.planata 

Actbpora (A.) aemmlfera 

Lobophyilla he.prich!i 

Acropora (!.) ~ 

Goniopora .oaallenei8 

~(!.)~ 

Stylophora .arda. 

Acropora (A.) cerealis 

Coni •• tra. retifor.!8 

Pocillopora eydouxi 

Acropnr. (~.) !.!!!!!!. 

2.6 : 0 . 9 ! 1.4·3.5 0.2n 6.2' 0.14 6 . 67 I 0 . 01 . 0.90 ~.'6 

. ' _ ~~:!_II I · 0 . 07 2.20 0.03 1.67 ; 0 .05: 4.49 :_~ 
, 12 . 3 • 0 . 07 2. 20 0.03 1.67 ; 0.04) 3.59 , 7 . 46,-__ 
--I ' • , 

• 10.4 I ~ 0.07 2.20 0.0] 1 . 67 I 0.03 I 2.69 ; __ 6.j6 

- - , - ; - ; 10.5 I . I· I 0.07 2.20 0.03.1 1.67 : 0.03; 2.69 . 6.56 
I .- I 1 • 

~ . ~~ ___ . _.~_ .. ~~_ ; 0.07 2.20 0.031: 1.67 ; 0.02 : '.80 ; ),67 

l ' 9 . 5 I . I 0.07 2.20 0.0] 1.67 a 02 I 1.10 , 5.67_ -.;-:.--;:-;-, ·-·~--· Ii. 0.07 2.20 0 .03 1.67 ! 0.02 I 1.10 I 5.67 

' - I 1 . 1 I--
I 9.2 I . 0.07 2.2n 0 . 03 I 1.67 1 0.02; 1..0 1 5.67 __ 

--; - : 5.6 ,1 . 1 0.07 2.20 ~I 1.'7 : 0.01 ! 0.90 i 4.17 __ _ 

. -1- ' 6.7 1 ,-. 1 0.07 2.20 I~ 1.67 ! 0.'1 ' 0.90 4.77 

. i : -~I ~---i 0.07 2.20 I 0.03 1.67 0.01 

. j . . - 3 .0"; '-----1 0.07 2.20 ! 0.03 ---

4 

0.'0 4.77 

1 •• 7 0.002 " . 0.18 4.05 

, 
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Tabla Jt i 
Fag_Celt. 8a)' - Tranllec.t 2 I 

'" w 

5 tI (16 it) 

-
Strlocoenlell. ar..ta 

.. . 
Acro~or. (A.) azure. 

-
Conl •• crea retlfo~f. 

Poclllo~or. yerrUC08a 
.- .- . 

Cal •• e. f •• clculari. 

Acropora (!.) craterltor.la 

--
.!!;!.!!!.!. c,?_phnata, 

Porites (P . ) .p. 2 

Hontl!2ra ebrenbersl! 

Acropora (!.) dlale!fe,. 
.-

Ac:r0!2ra tenuh 
.. 

~.p.l 

Pocl110e2ra eydouzl _. 
Co~cin.r.e. ap. ) 

-
Pocl1Jo~r. aleg.ne 

. 

HonU~u ap. 1 

Acro~or. (!.) hlaciothua .-
Acro~or. (!.) le.alfera 

- . 

Leptorte ~ 

, 

I 

, 
I 

I 
I I 

c:--. CiJi rJ ....-, 

::il ~ .. 1)1 :.ll'lla,,( Jon 
l~ulol\)' O~"'"':Ct:r~ 1n cpo) 

" y . S U 

10 1.8 0 •• 1.0-)., 

I 5.1 1.7 1.G-1.,S, 

• 11.0 4.2 7.0-16.0 

6 4.5 2.) 1.0-8.0 

5 6.0 2.6 ).0-8 •• 

) ••• 1.1 8.8-lI.O 

) 10.6 6 I 4 0-16 0 

6 ) .. 1.8 1.4-5.S 

I 22.4 - -
2 13.4 0.8 12.8-14.0 

2 6.) 2.) 4.6-7.9 

1 13.0 - -
1 14 . 1 - -
2 ).9 0.0 ) •• -).g 

2 4.8 1.1 1.9-S.7 

1 )0 . 0 - -
1 ' 7.0 - -
1 5. 0 - -

6.0 - -

r--J r- (""'j ,-' 
C::J 

~ ~ ,---, ~ 
iID f""1 

. -

Ro:)O\ctve Itnport.nclI: Freo.p.Jt:nc)' kld.,civl: Dt:nli1ty Uehtive Pj;rcent 

F'rt:1Iu.:nc.y (Pu m2 ) Duns.it)' Cover ""fcenc: Voa11.lJ; 
Cov(:r 

O.H 14.87 0.42 1< <I 0.01 0.114 n.la 
0.41 12.66 0.29 11.67 0.06 5.04 29. )1 

0.20 6..ll 0.17 6.61 0.18 IS.U 28.13 

O. II 10.44 0.25 10.00 0.05 4lJ!. 2".64 

0.27 8.54 0 . 21 8.ll 0.07 5.88 .2Z~15. 

0.20 6.ll 0. 1l 5.00 0.10 8.40 19.71 

0.07 2.22 Oil <~ 01& 11.76 18.98 

0.20 6.)) 0.25 10.00 o 0) ,." 18.85 

0.07 2.22 0 . 04 1.67 0.17 14.2. 18. 18 

0.1l .4.11 0. 08 ).11 0.12 10.08 17.52 

0.1l 4.11 0.08 l.ll 0.0) 2.52 • •• 6 

0.07 2.22 004 1.67 0.06 S.04 8.OJ 

0.07 2.22 0.04 1.67 0.06 5.04 8.9) 

0.1 ) 4.11 o 08 ).)) 0.01 0.84 8.28 

0.0] 2.22 0.08 1. 1) 0.02 1.68 I.ll 

0.07 2.22 0.04 I 67 o 0) 2.5Z 6.41 

0 . 07 2.22 0.04 1 . 67 0. 02 1.68 5.57 

0.07 2.22 0.04 1.67 0.01 0.84 4.13 
, 

0.07 2.22 0.04 1.61 0.0) 0 . 84 4.71 
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Table Jt 

ra,atel. Say - TranMect 2 S 1:t0: 1l 1:.lrIL" clon 
(C~lony DI~~t.r_ 1n c.) 

5 Ell (16 It) 

N y . 5 u 

'ocl11022r •• etchell! 1 6.5 - -

Totd. 60 6.3 4.5 1.0-22.4 

• • 
c::::J C:J C:J c::J &::::! ~ L:l 

l.'cequency 

0.07 

c.:::a c::::a 

ReJDtlv..: Oen:'lt~ Relative Percent 
Freqmtncy (hr III ) Dt!:nsHy Co"er 

2.22 0.04 1.67 0 . 01 

2.49 1. 19 

• 
c:JI c::a t:::ll 

R~),Hlve 

rertent 
Covor 

0.84 

• • Q 

r:::J &::::! 

Importanc. 
Yalue: 

4.73 

C:3 C:=i 
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Tabla 3& 

'8s8tele Say: Transact 2 
9.(lOft) 

,...-, "........, 11 ----, ~ 

; 

I· 
Sl~~ 1)I~trlblll1 

(CU)UflY' 'IJ~;; lp c.) Frequttncy' 

I ',---,---
I N J y I S 

,. .. ... -. I"""" 
I~-'- -- I ~ 

; W ' j 
-------.--, 1----

,1. 13- '14.'IG) Echlnopora hirsutle.l •• 7 I 6).61' I 101.02 10 

-.- ---:----, 
PorHes (~ . ) ep. 2 9 3. 6 }.64 :l.S - 6 0 . 5 16.7 

- , ~'--.. - .----
~~ ) 6 . 5) 4.81 , ) - 12 0.) 10 

.. 
Acropora (! . ) hyaclnthua ;1. 5S~6.11 0 . 2 6 .7 , ) ).91 . 2.61 

- -."--.---'1--

Acropora (.!.) nobill. 
-.----

~ (Syoaraea) rua 

0.1 ).) .-

).87- 6 0 . 2 6 . 7 

_1 __ ,~ 1 ___ _ 

2 1..94 I 1.51 ---i·-----
,1.54- 2 0.2 6.7 

• ·9.8-25.1 0.1 ).3 ., 
Echlnophyllia .8pera 

lli2!!! 8p. 1 ±=i ).3 
! 

0.1 3.3 1 

I 0 . 1 I 3. 3 

I ,-- ---
0.1 ).3 

-- ---, 
! 0.1 ).3 

- ' --" 
1 0.1 3.) 

Hunt.atree aRnullgera 
------1 
. __ . L 0.1 ).) 

-... CJ ---. L-J 

Denslt~ Relative Percent Relative 
(Pn _ ) Density Cover Percent 

Covel' 

, , 
a.sa 17.S I 58.28 

I 90.~4 , 
0.15 22.S 

, 
0.09 0.14 ,-

O.,~ 7.5 1 0 . 11 0 . 17 
; , 

0.25 7.5 I 0.04 , 
0.06 , 

, 
1 0.08 2.~ i 4.22 6·a 

! I 0.17 5.0 0.03 • 0.05 
I 1 

0.17 ~.O I 0.00 0 
I , 
• I 

0.11 5.0 i 0.48 
I 

0.15 

0.08 2.5 0.42 1 0 . 6~ , 
• 0.08 2.5 1 0.3 0.47 

1 I 

0.08 2.5 
, 

0.15 ; 0.23 , , 
I 

I 
0.08 

I 
2.5 0.06 0.09 

I 
0.08 2.~ : 0.05 0.08 , 

I 
1 ; , 

0.08 2,5 0.04 1 0 . 06 
I 

0 .08 2.~ I 0.04 • 0 . 06 , , 
PO(1110pO[,8 verrucosa 

1 I 
8 I 

--I 
I 0.1 i 3.) I 0.08 2.~ 0 . 04 0.06 

!ocillopou 

lIydnophora .1eroconos 

~8p. ) 

Totals 

4.41
1 

). 46 1 

2.32 

40 18.88 46.67 

1 0.1 ' ).) , 
-1.- ---1---1---1--

0.1 1 ).3 1 
.. --1 1--·---_/ ___ + ___ _ 

I 0 . 1 I ).) 
l. S-2J4.21I 1 

- ---
0.08 2.5 i 0.01 0.02 --, 
0.08 2.5 0.01 0.02 

0 . 0 8 2.> , 0.00 0 

- ! 
"S. ) 64.31 

~ ,-.-..., 
C"l 

]mportanca 
Value 

i 118 . 04 
-

1 
)9.34 , 
17 . 61 

I 14 . 26 
: 

12 36 .-
: 

11.75 -

:-.!.U .. __ 
9.05 .---- - - -

; 6.4~ . 

'_!:~7 .. __ 

6.0) 
--, 5.89 

I -
I 5.88 
1 . 

1 5.86 
I -
I ~.86 

• 
. 

~.86 

~.82 

5.82 

~.8 
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Tab l lt )h 

Faa_tele Say - Tun.eel 2 
II • (40 tt) 

H 

~~ IS 

Stllo!hora .arda. I 

Mont •• trea curea I 

Pocl1102ora eydouxl I 

Acr220ra (A.) dilltlfara 2 

La!, •• crea RU[~Y[.' 2 

La2corla phrvlla 2 

Pocl11o~or. aetchellt 2 

Cont •• crea rettfor.l. 2 

St!locoentella .~t. I 

Aerotor. (!.) nobill. I 

E~hXl11. slabre.cena I 

~ (!..) lutu I 

e.laxe. f .. cicul.rl. 2 

~ (!.) !!!!. I 

TOlals 17 

~ ~ 

c:::J c::J c::::J c:::J 

:) 1.:0,: U' :d, II."tlt,., Frl"llIt"''-)' 
( C~I-;"~' IJI .• ~~ t;;::t~'-

Y s ~ 

5.12 2 . 77 2- 12 0.8 

9.8 0 . 4] 9 . 49- 10 .• 0.1 

8,45 3 , 01 6 . 32- 10 . 5 0,2 

13,75 0, I 

5.7 I. 74 4.41-6.93 0,2 

5 ,55 2.65 J.6]-1 . U 0 . 2 

4.71 3.92 1. 94-7.48 0,2 

4,6 I. 24 3,72-5.48 0,2 

2 , 44 1,45 1.41-3 , 46 0,2 

3 , IS 0 , 2 

5,29 0, I 

4 0 , I 

3.46 0 , I 

3,06 0 , Il 2,96-3.46 ' , 1 

2 0, I 

5.1,1 3 1.1,1 - 13 . 75 

CJ c:::::I c::::: 

IlIrl .•• J vI! llt=n:.llY I(~l ... tlve Percent R~I .Hlve l lrlportance 

""f"C II·hrtl l.., (Pt=r 1'/1 2 ) Dl.'nslty Cover Percent YOiluc: 
Cover 

26 . 1 1.04 '0 .' 0.29 32 . 95 100 . 15 

6, 7 0 . 14 5 . ' 0 .1I 23. 86 35.96 

6 , , 0 . 1' 5 , 4 0,08 9 . 09 21 , 19 

3,3 0,07 2,7 0, \0 11,)6 17, )6 

6.7 0.14 5.4 0,04 •• 55 16.65 

6 , 7 0 .14 5. 4 0 , 04 4 . n 16 . 6) 

6.7 0.14 5.' 0,03 ) ... 15 . 4' 

6,7 0,\4 5 , 4 0,02 2 , 21 14,37 

6,6 0 , 14 5,4 0 , 01 1. 14 13, 14 

6 , 6 0.14 5,4 0 , 01 \ , 14 \), 14 

3,) 0.07 2,7 0.02 2.27 8,27 

) , 3 0.07 2,7 0,01 1. 14 1, 14 

3.) 0 , 01 2.7 0.01 \ , 14 7. 1' 

3,) 0,01 2.7 0,0\ \.14 7,14 

), ) 0.01 2.7 0,00 0 • 

2.58 0.88 _L -

• • Q , 

t::lI - - "-::l -:l CJ C3 c:::3 
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CJ ,..--, 

:) J "" 111,.;1 I ' J but' 
'(Cul~,y ·f)T.~ 

-- ". 
y . S 

r--" [j 

1 

I 
on rn.~qu~ncy 

J n cm) 

-1---·· 
, 1~ I 

~ divaricate 
. ~ .----

~ (!..) .p. 2 
-----

-, 
2.4-96.9 Ef~ -I 

~ 2.0-12 •• 0.41 , -, 

16 31.S· 34.0 

. 20 4.1 2.S 
, ---._,---- '- . 

~ (!.) cylindric. 

------
-1 2 •4- 30 • 1 0.13 S 11.6 lS.l 

~ (!.)!!! S 14.1 . 11.8 1.0-ll.6 0.21 
----.- -.-- -.--

Stylocoanl*lla 8r .. t. _4 _ _ , 2.4 j 1.1 1.0-1.S 0.1] 

, 1.9-13.S 0.13 

, 2.4-8.9 0.1] 

Pocl11opora verruco •• 

~ (!.) !.!!.!!! 
__ : -: .. ~l 4.0 

2 5.7 I "-6 
. ,----, ---, -, 

Mont.sCree c:urta 2 12.6 I 11.9 4.2-21.0 0.01 --- . 
I - 0.01 

i 
i - I 0.01 

I - ! 0.01 
-_ . .. , --I 

- , 0.01 

- ------ - ---- - - , --~ - ~. -----

Poc111opora eydouxl 21.8 ; 
- - -Hlllepon pi.~;phyila----- -- -- I '~'I 

. I 
1 8 SI----

-_._'---. 
-~- : 1.S I 

Pa..-ocora contieu. 

Leptaatrea purpurea 
-,-----: ----, , 

l:~=~ - -----
Tolala 

.... - ,-----.-----_. 
60 , 104.4 ; 21.04 

rJ c::J ~ ;---, ,..--, ,-_OJ L1 E:'""'"'"".O 

Ktdlujve Denslt~ Relative Percent Relatiye I.portancc 

Frequency (hI' til ) Density Cover Percent Value 
Cover 

1 
1 , i I 18.10 2.44 26.61 3B.49 BS.19 129.96 

I 
, 

! i 21.27 3.05 31.ll , 0.S5 1.22 SS.B2 , , 
I 

14.91 0.76 B.ll 
1 

2.ll 4.11 , 21.91 

! 
, : -

12.22 0.16 8.ll 

! 
1.96 i •• 34 i 24.89 

S.88 0.61 6.61 , 0.12 0.21 12.82 

i ! 
S.88 0.)0 l.ll ! 0.29 , 0.64 I 9.8S 

: 
S.88 0.)0 1.11 i 0.10 0.22 9.43 

I 
,.-- - .. _ . 

1.11 0.)0 l.ll O.SS , 1.22 1.12 
j I .----- - -

1.11 0.15 , 1.61 
, 

0.S1 1.26 6.10 

~ 
I ; 

3.11 O.IS 1.61 0.]1 , 0.69 ! S.SJ 
! J ,- -~- . . - -

3.11 O.lS 1.61 , 0.10 i 0.22 S.06 , , .-----
3.11 D.IS 1 1.61 0.01 0.02 i 4.86 

I I i 
: I i 

I 1 , ! 
9.12 

, 
4S.18 J ; , , 
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Table 1J 
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1 • (10 It) 

i' 
r · , . 

, , 

S l"~ II I Ii ll"llJU[lun 
~- i;j .IlIICtt: ("S fn en.) 

r • .,---..,-- , __ _ _ 1 

' " 1 ~~____ : N I - I Y • S ' . r-- r r 
~ 1.0-11.0 J , 39 Podtn (f.) Gp. ;,:: 6.9 

---------,-
Favlt •• c0!plan8'8 2 17.5 3 ;14.0-60.9 , , .. ----.---- i 1.0- 3.5 Stylococnlella ar.ata 9 2.6 

- - - -,--
Pocl11opora aetcbelll . _5_~1~1_ ~j 1.0-1l.0 

, 1 . 32.4 . _. ___ : ___ 1-
1 14.8! 

~ divaricate 

Acropora dl&ltlfara 
- ---, 1-

Hontlpora calleula'_ , 11.5 
---. 

P •• ..,cor • • ~-:-1---·----··- -· ~. -: ~2~-r 
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S • (16 tt) 

) 1..:.: Ih:>Irlllutlon 
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:5. 
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Acropora (!.) ~ 2 12.9 9.8 
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.. ---. - _ .- .-_.!'--

Pocillopora verrucose I 
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Acrapo~. (~.) p.laenia 
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._- --- , 
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8.0 I 
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J.-- --:-
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_._ ,-----
.-!~~ - - ... -.~ 5.2 4 . J : 1. 
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0.01 

0.07 

~-I· 0 .07 
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2.98 

5.S) 
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C'""';J ,,--.., ....---, ;::--] C"""'1 c:J 
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; 

]6 . 4) I 
22.74 ). II · -
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0.58 1.67 I 0.45 
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).8) 8.48 
I 
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r----

0.58 1.61 , 0.29 2.47 7.12 
I : --- - -
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• 
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, 

0.58 1.67 I 0 . 08 0.68 , 5. )) 
i I ,- - " - __ -0 -

I 
, ; , .-----
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6.25 
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.------j 
- 1 

. ~ "- , - :~-
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0.07 
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1 
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6.25 

4.06 
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4.06 

2.19 
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I 0.11 I 0.05 2.2' 1'·t7 _. ~ I 3.33 , ,---' 
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! I , , 
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Fa_atela Bay: Transoct 4 
S • (16 ft) 

Pocillopora verrucosa 
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~ 1 !.. .: _ _ _ 1l1 ''...!.l~!...!2.. 
(( 'olooy III IInctcn. 

I • ---, - . - ---
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19 110.0 . 4.8 
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-----

~ (!.) sp. 2 
----
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.--,--_ .. ----
I . .1...-:-. .L.L.-i .. 2 ... ,1,-__ . 

2.6 1.0-6.6 0.13 I 4.55 , 
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0.01 2.45 
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(Per 1112) Density 
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0.17 111 •67 

0.14 1 10.00 

0 . 0 5 : 3.33 
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, 
66.80 I ; , 
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40.26 , , .------
I 0.10 
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32.78 11.24 
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0.06 
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Q Q2 2 2"j 14 24 

I 0,01 , , 1 12 :-n.li -. 
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-.. -----.---.-,--- --,--1 ~ 
Totals .--~~-==-. ~~ ~:: 7.7 -1 4.6 " ~:~-!~~~!.=:=j 1~-!I-----'--0-.8-9-------r---
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12 • (40 ft) 

:. I~. III "l l' lbul J 
« ( :-:;Iu-;-;-'i ')~.~~ " ~;) 

, 
I 

I , 

i "'rl:'1ul:ncy Me '<It 1\11: 

: Fu:qul:ncy 

" .. -. - -, - --- . . .. 1-·--1----· 
N y , \I , 

].~~.~ 
Lo.!w.!.. 

Porit •• (!.) .p. 2 I 20 I 4 46 ,_.1~19~9~_ --------,-- -, 
ACropora ~.) byaclnthus 

5 ,_~._; _ 4",.",'!.-' __ 

Poctllopora .... drtn. 
16.91 -

Millepora 2 8.48 2.~ 6.1) - 10 . 25 
. ----------, ---,--- -,------

MoeUpora 1 14.91 -- .. - _.---- -----,----" 
Pod llopaH .Ycloua1 14.49 

---, 
Pocillopora verrucose 2 ~.1l 1.01 4.91-6 . 48 

~sp. 3 2 4.74 1.96 ! ] . 3S-6 . 12 

Coaclaar... ~ 

StrlocoeeieJla ~ 

Stylophora _rdu 

Gal.x.. f.sclcul.rls 

~ (!.) .!!!!!!. 

1 10.95 I ,---, 
~_ : 0.91 I 0.16 

10.49 I 
-, - --' , --,----

1 J.U I .. ---,----

0.11-1.22 

-- ···--1 
I _ ._- , 

, 

~-, -~! - -] 
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I_pore.nee 
Value 

101.35 

40.13 

_~L-__ 

18.29 

17.44 

16.41 

1~ . 19 
/-. . 

; 

! , 

: 

i-, 
, , 
: 
, 

14.16 

12.29 

12.1 

11.2~ 

1.13 

1.13 

,-­
~ 

...---, 
~ 
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Tabl. 35 

P .... ul •• ay: 

r-- . ~ .. 

Trusect S 
S • (10 ftl 

....--.. - .--. .--. CJ .---, ,...---, --" 

I I I i 

~ '~ _.'~l'=~~__ I , ' "queu" I •• ,."., " .. '.,'~ I Relative Percent Rel.1tlve i 
I Cover 

r-J 

Importance 
Value (I : • • lulI), 1Ii.llIICtl.: t" ,. til ClIO) : I fo'rl!flOl.:ncy (Per .. ) Density Cover Percent I 

. -.::---'- :-- -·-1- I I -
N y . S I W i I' . 
17 : 26.2 :--~;'~-64~;-]~SS 2"'2 U6 2 •• n . SI.75 : 61.65 i 11'.10 

E!!!!!! f .. <1 ... 10rlo _. _. ~s.:_ 4'~n' __ I.S _~~~:~1 047 I 19.54 S •• 5, 25.00 : 0.74 : 1.60 : 4S." 

GoDto.tr~~~nd. 10 _~ ___ 4~~ .• -I •• S .1 O.SS .. / U.S. .2.57_! 16.67 : 1.79 , S.17 . 54.12 ' 

Ntllepor. p.atrphrlla 

PocUlopora vel'l'lCO" .. .4.2 . 6." 4 .0-21.5 0.27 n.l1 1.0]: 6.67 , 1.'7 ' 4.04 . 21.'2 . I 1 ', ' Podllopora satch.lll ·--·-4- · '~·-,--4.-;- 6-:;~;:;- 0.27 1 11.11 1.03 : 6.67 : 1.04 . 2.25 : 20.0S 
---.--.--... . I I' 

Lobopbrllia C0rY!bo'. 
Poclliopora el.,ans ='---_. 
Acropora (~.) !!!:!!:!!. _. ---=--
Ecldoopora hinuthsl .. 

AC~OPOra ~.) oc.llata 

AC!!POra (!.) cratertfo~. 

Mantlpora calJculata 

Aunthastna .chlaata 

Totals 

2... 0.26 I 1.67 ! 4 .00 : • 65 . n.20 
~ .-----fO.O I 0.07 _._-, .. ---,----

S1.4 - 0.07 1 2." 0.26 ; 1.67 ; 1.99 I 4.50 , '.15 
····· _ _ ··'---·1 1 I I ,.......--- -

. _ ~ _ _ 12~ __ :_ 10.3 5 . S- 16.9 0.07 ;. 2." 0.51 : S.SS i 0.6S. 1.36 . 7.57 

25. 5 ' - 0.07 2." 0.26 . 1.67 . I.S1 1 , .• 

'---, f " . : 2 9.1 5.3 5.3-12.' 0.07 2.1', 0.51 , S.SS ; 0.. 0.14 ' 7.05 
-, 1 I I I • 

1 16.0 . - I 0.07 2... I 0.26 , 1.67 : 0,52 : 1.12 5.67 
-- , ,- . ---I . I I 

1 1.1 I - 0.07 2.81! 0.26 I 1.67 . 0.16 ' 0.36 . 4.11 

I .,----s.;-: ----... - ~ ----j 0.07 2 .• ' i 0.26 I 1.67 i 0.06. 0.15 :--; ... 
I I I ' . - ,----.-----. ---. I I i .- ---, " 

. - -. ; 1 .--
I I I t 

--. I I , ,-----

1 2.'3 7 . B 

--,----.-
--1--

60 • •• ~ ~ __ ~.: "_~~ _'.. . I 15.42 i 46.25 I 

c-J 
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Table 3, 

Pa.a,el ••• y: Transect 5 
5 • (16 ft) 

Acropora (~.) ,-.1 fera 

Acrapora (!. ) enterUorab 

Acropora CA.) robust. 

Millepan platrphrlla 

Acropora (!.) di,ltlf.r. 

Acropora (~. ) hy.ctathus 

... ,~. 11I :: 1_1_1_1>.!!tJ..u~ , __ • Fr~'I\'~u c y I ~cl"(lvt: OCII Sl t~ 
((, ,, l ull), 1)' . tII".: lcr~ I n ... 11, Frt:clllcoCY (Pt!r nr. ) I 

I . 

H.d .. tlve 
Dlltn!iity 

l'crcent: 
Cover 

Relative 
Perc~nt 
Coy~r 

IlItport.nc e 
V~lue 

H Y S IJ I ! 
,.-- .. ,-- ----, ... ''' '-l'-~' I I I 

~:... . 20. . '~ • . l _,1. 5: 47.2 .,i 0 .11 12 . 64 0 . 7' 20 .00 ! 1 5. . 27. '6 , 60 . 10 

10 10. 1 ' . 1 5.5-1'. 1 0. '7 11.01 0. 62 . 16 .67 . 0 . 5. '.SO . 1',11 

~'--'i 0.07 2.6' 0 .06 i 1.61 : 2 . '1 22.11 '- 21 .01 I 77. 4 , 

.. _~ .: 26 , 0 _~i' 1l.1 __ :~~~ ~~5.' ! 0.1l U 8 . D.25 : 6.67 I 1.57 12.18 :-~~ 
5 : 11.9 [ '.1 7.3-11.5 0.1l •. 9' 0 .11 I 1.11 , 1.02 I 7.91 21.22 

--'.---" - ! I' . 
1 16 , 10.7 '.1-2'.6 O.ll 4.98 0 . 19 ! 5.00 ! 0,50 I 5." ' 13.16 

---, ! • I 
ACropore (~. ) .p. J J I 1" . 0 .. . .. , 10.4-18.' I o.n .t." O.lt 5.00 I O.S! 2.40 

£!!!!!!fucic~J;rl~--_-. _-4 -:- 1 . 1 :--~i9'5"'2 0. 1l I '.91 0 . 25 I 6.61 : 0 . 01 ; O. ll ~; .~-
12.38 

Lobophyllh co!)'!bo.. I '2 . ' I - . - 0.01 2.61 0 .06 1.67 . 0." , 6.to . 11.25 
- I r I 

Poclll .... r~ ;-.td;~m-- - '- -'3: 6.1 :--U ; 5: 5.,.9 I 0.1l '.11 I 0.19 l 5.00 i 0.06 0 •• 7. ._ .. 1~ . 45 
. 0.01 ~ 0 .06 1.67 0.68 5.21 '.61 LobaphylU. b..,rlc:hll I 31 . 3 

Poclilopora v.rrucos. 

~ l!.) .p. 2 

Poclllopora .!!.!&!!!!. 

Ecb1'9P2rA btr'yt"II .. 

Mtllepora tuberose 

._ 5 , 0_i~- 3.0:~~ I 0.1l ~I 0.12 ; Ul : O.OS : O.ll :---.-.~-
.u ~ __ ,_~I l . S 2 . ~~~~~_; 0 . 13 ... 9. : 0.12 ; S.ll ~ 0.03 : 0.21 ; • . 54 

__ ~ _I 30 .0 I _ ~ . __ I 0.07 2.68 I 0 .06 I I." : D ..... I 3.41 : 7. 76 

2 7.8 1.5 6.7-S • • , 0 . 07 2.68 ' 0 . 12 I l.SS I 0.06 i 0 . 47 I 6 . 48 
-.----. I I , ,---

2 

13.3 - 0.01 2.61 ' 0 . 06 • 1.67 . 0,01 0 . 10 , 5 .05 
---I --."-, . I I ' j------

Goal."r •• retlfo~ts 
.---- _~~ . ---- ,- . .-. __ :. _ _ ~_1--2~.--, 0.06 1.67 0.04' 0.11 • • lO 

0.01 1 __ . :.:6. 0.06 . _____ _ 

0.01 2.61 0.06 1.61 0.01 0.23 ' . 51 

Acropora (!.) !!!!!!! 

P,a.oc:ora sp.l 

7 . 5 1.67 0.01 0.21 ' .5a 
1 . 5 

C:J C:J . c:::l 0 c:J a::::J t:=iI c::::l t:=iI c::3 c::3 c=iJ &::Jl ~ H c::;:J c:::::J c::J 
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00 
o 

Table lu 

raKatele 8ay: Transact 5 
9 • 00 It) 

Hydnophora rjxlda 

Acropora (!.) djaltlfera 

Pocll1opora .eandrlna 

Poet Ilopora 

N 

1 

1 

:> 1 .:,- I I I _. " dmLltllI 

I C, ~I,,"y 1"_~II;..:i:; ,- l'I I ,; 7.';;;)-

, --
y , 

" 

Density 
(Pu m2 ) 

7.~8 0.1 ~.8 0.19 
~---, ----, 

S 0.1 4.8 0.19 . ---:--- -,_ .. 

H.~laclve 

D~ns1Cy 

';____ 0.1 4.8 0 . 19 ~ 
I 

4.9 

"c:rcenc 
Cover 

10.11 

- _. , 
• 'S 

0.09 

0.08 

0.04 

R~latlve 

Percent 
Cover 

AA .... 

Importance 
V .. lue 

:--1/ .. L lIo 

3.68 . ___ -11,.11-

-.4 25 

2.0S ·tiL . 

1.28 8.88 
- -- - ---

0.77 8.37 .--. - -
0.68 8.28 

0.34 7.94 

7_94 

---, 1--:-- . . . - .. ---------------------'-------
Totw_ 36 10.82 I 10.4S 1.5-17.5 '.6' 11.68 

CJ c:::J c:::J 
• 
c:::J 

Q 

c:::J • a::::::3 ~ t:=l -a=:::::JI - c:l 
• <I • 

r:: =:l c:::J c:J 



C1 

ex> ..... 

r----1 .---. c--' . -"? r-i ,---. .---, r-l iTJ =----" <=J - L::"J ,.............. 

Table )v 

S ilo.: 
f ••• tele Bay: Tranaect ~ 

12 • <ItO tt) 
(C:;Jv~ I I' " Is td, .... ( J", " "'re'lut:uc y K,dOl(lvc I Oen~l[y 'RelatiVe I Percent . R~J.[l\1e 

~'."'<'«. ,~~_) I F,.qucnc, (P., .2) I D.nsl" Covet I ~::~:n' 
'1 -,----, 

N i y 

: 1~49 ~1.41:14.81 'BEI 

0 9 I' ' ~ <f.) .p. 2 

Horutpor. 

~ vart ... s 

16 

6 9.44 
--,-
2 8.72 

5.14 

:-0-.9- 1--18.11-10.61 O~) :~:5 !.!! ~;~~ ! :::1 ~;.:: 
I I . I. 
, 0 , 12 :8.49-8.94 I 0.2 7.7 0.\7 I 5.4 I 0.1 7.69 

2 1. J9 1.68 :6 -8 , H ! 0.2 1.1 0.11 I S.4 ; 0.01 I s.n 
.-----1 ! ,!--------ri--------------~ .p. .---!:----

Poc:111opor. verruco •• 1 11.49 

Pocl11opor. me.ndrin. 2 5.8 

Acropora (!.) ~ 1 I 9.49 
,---,---

Cp'cfP'UU .p. 1 1 1.48 

Hont •• cre .. curta 
-,---
1 5.74 

. --_._---- ,---, 
4.97 

Poc:l110p0n de,8'" 4.9 
-----

AcrOPOra 4.9 
------------, 

~ duerdenl 
4 -----

Stylocoenlella araata 2.8) 

.! I 1 0.1 1.8 0.09 I 2.7 0.09 6 . 92 

_I 2.2 ;4.24-7.35 0.1 3.8 0.11 1 S.4 : 0.05 1.S5 
, I 

I t 0.1 1.8 0.09, 2.7 r 0.06 I 4.62 

-I I 0.1 1.8 0.09!, 2.7 '0.04 1.08 

1 ' ,: 0.1 I 1.8 0.09 2.7 0.02 1.54 

-I I 
I 

0.1 1.8 0.09 I 2.7 1 0.02 1.54 
. I .,------I : I 0 1 l,8! 0.09 I 2.7 : 0.02 . 1.54 

• J, j 

I 0 I . I 
I .--- I' 1.8 'I 0.09 I 2.7 . 0.02 1.54 , 

.1 t 0.1 3.8, 0.09 I 2.7 ' 0.01 0.77 
, I " 

'-_____ ' 0.1 1.8 I 0.09 I 2.7 0.01 '0.77 ' 
--~, ----, • j I • ,-, 

I I I I , 

! 'I I . . -

1- - · --, 
Totala )7 6.52 ) . 08 1.41-14 . 8) ).21 Ll 

~ 

IMportance 
V.lue 

t 10_88 

56.16 

20.79 

11. 48 

n.42 

n.05 

11.12 

9 . 58 

8.04 

8.04 

8.04 

8.04 

7.21 

7.21 

c-:J 
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Table )w 

' ... tol. Bay : Tr.~ect 6 
5-6 • (16-20 tt) 

H 

Hlll.2ora ela'l2hllla 12 

Acroeora (!.) azurea 14 

Pocl11o~r. aetcbelll 10 

Cal ••• a f .. cicularla 11 
- .-

Pocl11o~r. e11,ana 2 -
F.vl. ate1111ero 1 

Pocl1102oro verruco •• 2 

Porh •• (! . ) .p. 2 2 

Hldno~or • • 1croconoe 1 

H111e~or. dlchotoa. 1 

Moneleor. callculata 
1 _ . 

Conl.otr •• r.tlfo~l. 1 

~nt12or. ehrenberalt 1 

Acrofora (A.) .p.l 1 

Total. ~O 

c:::::J CJ CJ C=:J 

S h ..: Ih :o( 1· 'lI .. ,JOfl I"n~quto:nc)' 

( C<llon), DI~II .. ,:teni tn CN) 

y. S ~ 

12 . 6 9 . ' IUl-H.1 0." 

9 . 0 ~.8 2.4-~0.~ 0.61 

1.8 ].6 3.9-15.3 0 . 47 

] . 9 1.4 2 . 4-7 . 1 0 . 47 

22 . 1 2.4 20.4-23 . 1 0 . 1) 

19 . 8 0 . 07 

' . 1 1.1 5.9-1.5 0.11 

4.' 0.1 ] .9-4.9 O.ll 

11 . 1 0.01 

1l .0 0.01 

11 . 0 0.01 

1 . 9 0.01 

1 . 0 0 . 07 

].5 0.01 

9.1 6.' 2.4-13.1 

CJ r::::::l - c::::Il ~ 

kt:I .. , Iv..: Dt:n!> I ty Reloclve Percent • dOl(1v, [.pon .. Ac • 
Pr'&quo:ncy (hr m2) D1I:051t)' Cover ".rcent Valu~ 

Cover 

1.1...ll n. ,n.oo ,.a. ]9.0] 1 16.S8 

22...li 4 . 16 2] . 13 4 . 2] 20 . 9~ 66.~ 

IS.S6 ) . 40 16.67 1.95 9 . 66 41.89 

IS . ~ 1.74 1I. ll 0 , 51 2.5] 16 . 42 

4 . 10 0.68 ] . ]] 2.50 112.18 120.01 

2.]2 0 . ]4 1.61 1.05 5 . 20 9.19 

4.10 0.68 ] . ]] 0.24 1.19 8.82 

4.10 0 . 68 ) . ]] 0 . 10 O. SO 8.11 

2. ]2 O. ]4 1.61 0 . 50 2 . 48 6 . 41 

2. )2 0.14 1.61 0.45 2. 21 6.22 

2. ]2 0.14 1.61 0 . 45 2. 2] 6.22 

2.12 0.14 1.67 0 . 11 0.84 4.81 

2 . )2 0 . 14 1.61 0.11 0 . 64 4 .6] 

2.]2 0 . 14 1.61 0 .0] 0 . 15 4.14 

20 . 40 20.10 

c:::J c:::; --:' c:::J =:J c:::; c:::::i c:::::i 
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Table lK 

Faa.tele Ba,: Tranaect 6 
9.(lOft) 

4cr02or8 (!.) hzacinth",. 

Hontte!u 

Poc11102or8 eleaans 

AcroEa". (!.) cracer(for.l. 
. 
Pocl1102ora eydoux! 

Poc1110i!:ora 

Acro~r. (A.) dlaltifera 

Fayia favus 

Haacuer •• 

"l11el!ora tubero •• 

Porite. (P.) lichen 

AcroEar. 

Pavona .p . J 

C.laxee ( .. clcularl. 

Cnh •• trea 

Co.cSnareea colu.na 

Acro~ora (!.) hu.l1te 

Aetre0l!0ra 

Total 

~ 

~ -

" 
6 

1 

] 

2 

2 

] 

1 

2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

]9 

ICJ rJ 

S I it.., Illslr llJ,,(loll 
-((:o)lony -O'";..IIII<.!ter::.l tn elM) 

y . 5 Y 

10.06 7 .86 I 3.5-26.06 

1.39 ].6 I. 22- 12 

9.4<- 3.12 7- 12.96 

ll.1 2.65 1.22- 14.91 

11.15 J.43 1.49-)2 

2.29 O.Sl 1.13-2.74 

16.44 

4.11 1.94 2.14-S.48 

11..1 

5.41 2.26 3.81-7.07 

12.19 

10.95 

9.15 

6.71 

8.12 

1.55 

6.9] 
. . 

5.6] 

6 . 1 5.08 1.22-26.08 

C"':! ["'j (-:"t ~ 

rJ ~ 

r:-::J 

I.' "equenc), Rt!1ativ<: Df:n:;1 t~ Relative Percent R~la(1ve Imponance 
y."l",~ Fn~q llo!ncy (Pu m ) D.:nslty Cover Percent 

Cover 

fl.6 16 2 _1.16_ 2lI.5 1.41 ..ll...ll. 10.0] 

0.4 12.1 ; 1.01 11 .9 0.52 1I~6 'l.S6 

0.3 9.1 0.43 1.1 0.]2 7.11 21.91 

0.2 6.1 0.29 5.1 0.4 6.89 20.09 

0.2 6.1 0.29 5.1 ..lI.ll ...6....a. IA.OO 

0.] 9.1 0.4] 1.1 0.02 0.44 17.24 

0.1 ] 0.15 2.6 0.4 8.89 14.49 

0.2 6.1 0.29 5.1 0.04 0.69 12.09 

0.1 ] 0.15 2.6 0.25 5.56 11.16 

0.1 . ] 0.29 5.1 0.01 1.56 9.66 

0.1 ] 0.15 2.6 0.11 ].18 9.]8 

0.1 ] 0.15 2.6 0.14 ].11 8.11 

0.1 ] 0.15 2.6 0.11 2.44 6.04 

0.1 ] 0.15 2 . 6 0 . 09 2. 00 1. 6 

0.1 ] 0.15 2.6 0.06 1.16 1.0]8 

0.1 ] 0.15 2.6 0.01 1.56 1.16 

0.1 ] 0.15 2.6 0.06 1. ]] 6.93 

0.1 ] 0.15 2.6 0.04 0.89 6.49 

5 . 69 4. 5 
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Table ly 
~. 

f_gaeele aay: ir.naece 6 
12 • (40 tt) 

N 

Pocl1Io!!,. eydouxt 10 

Monti2!!u ) 

Acro~or. (1.) cr.terifo~l. 2 
-

Pocl11o~r. eleaana 2 -
Acro2ora 4 

Acro2ora (! . ) hyacinthu. 3 
-
f£!!.!!!. (!.) ~ 2 

f£!!.!!!. (~ . ) sp.2 2 

Hont •• tree curta 2 

PoclI1o~r. aetchell! 1 

Poctllo~or. verruca •• 2 

Poc11102ora 2 - . 
Acro~r. (A . ) dl11el1ere I . 
Hontl!!ca foveolate I 

.-
leE tori.. .2h!.u!! I 

Tutale 38 .. 

c:::J CJ c:::J .,s::::3 " 

S I h' I). :.ll- I lo .. cl oll t-' requ~nc y 

(('-JIG .. )' U-; .... . lk.: tec lt 1n eM) 

y . S " 
12.)8 4 . 02 6 . 93-11 . 89 0.1 

11 . 94 4 . 24 8 .66-22.8 0 . 2 

19.66 0.98 18.97-20 . 3 0.2 

15.25 3.9 12.49-18 0 . 2 

S.03 2.02 4 -8 .06 0 . 2 

9.09 1.04 1.94-9.95 0.2 

9.38 9.8 2.45-16.31 0 . 2 

1. 83 1.9 6 . 48-9 . 11 0.2 

II. )8 2.09 9 . 9-12.85 0.1 

19 . 49 0 . 1 

6.81 S. ll 3.24-10 . 49 0.1 

2.45 0 2. 45-2.45 0.1 

9 . 8 0.1 

1.48 0 . 1 

5.5 0.1 

10.96 5.89 2 . 45-22 . 8 

, .. C:l c::::::J = CJ 

Rl! l atl vl! O l: fl!ol ( ~ Re lu t l ve Percent Rotlt1tive Importance 
Fre(lu" n c: y (he. ) Denslt y Covet Pelrcenc v .. luf: 

Co .... ~r 

25 1.81 21 2.~ 29 . 18 81.18 

1 . 1 : 0 . 56 8 . 1 1.61 19 . 1 34 . ) 

1.1 0.37 5.4 1.12 13.29 25.19 

1. 1 0 . )1 5.4 0 . 1 8.3 20. 8 

1.1 0 . 15 10. 8 0.11 2. 02 19.92 

1.1 0.56 8.1 0.)1 4.39 19.59 

1. 1 0.]7 5.4 0.4 4 . 14 11.24 

1.1 0.)1 5.4 0.18 2 . 14 14 . 64 

3.6 0.31 5.4 0.38 •• 51 n.sl 

~ . 6 0.19 2 . 1 0.51 6 . 16 1l.06 

3. 6 0 . 31 5.4 0 . 11 2 . 14 11.14 

3.6 0 .. 11 5 . 4 0.02 0.24 9.24 

3.6 0.19 2. 1 0.14 1.66 1.96 

3. 6 0 . 19 2. 1 0 .08 0.95 :'. 25 

3.6 0.19 2.1 0.05 0 . 59 6.89 

1 . 09 8.43 

c:::J ~ CJl c::::n ~ c:::J c::3 CJ 
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Table 4. 

In.i~e Hasefau aay 
-3. (6-10 It) 

1982 

Acro~r. (!.) nobill. 

Porile. (!. ) ru. 

~ (!.) .p.l 

Portte. (P . ) clltndrtca 

"ill_eore dlchot~ 

Acro~or. (A.) 1rreluiariB 

Acr222ra (!.) hxacJnthus 

Alveoeora viridIs 

"'AllAn (A.) .~fer. 

Hontle2ra ehcenberl!! 

Hont1t2ra •• rrl111 

'ocl1102ora a1e •• n. 

Acr020ra (A.) a&ur.a 

Favia rotu_na 

Pocl1102ora verruco.a 

!!!!! _p. (Juvenile) 

Le2tasuea 2Ul"£!:!: fta 

TotaJs 

--
Sll,; ul;.l n l.ll.[lon 
-(Clllon), "ii;:'IIII..:Urrs in ClUJ 

H y . S U 

22 19.1 29.6 2.4-il2. 

5 24.7 24.S 2.4-52.4 

7 5.5 2.0 1.0-8.9 

4 13 . 8 19.1 1, 0 - 42 .4 

4 2.5 0.5 2.0-3.2 

3 23.1 8.5 18.7-33 . 5 

1 21.9 8.5 15 .9-11.6 

1 3.2 O.l l.0-l.5 

1 19.1 

1 7.0 

1 4.6 

1 1.9 

1 l.O 

1 1.0 

1 2.0 

1 1.0 

1 1.0 

60 )).2 19.1 1.0-112.7 

• 

l 
,.........., 

c:J CI 

rr~qulf:';ncy Kelallvr.t Den!> t ty Relutlve Percent R.! l.l t 1 ve IAiportance 
Fr\:llu.:ncy (Pu m2 ) D~nslty Cover Percent Yollu(: 

Cover 

O.S) 21. )1 1.06 36.67 7.83 63.61 121.67 

0.)) 1).)1 0 . 24 8 . )) 2.07 16. 82 38. 46 

O,ll n.ll 0.)4 11.67 0.09 0.13 25.11 

0.13 5 . 24 0 . 19 ' . 67 0.71 5.77 17.61 

0.20 B.06 0.19 6.bl 0.01 0.08 14.81 

O.ll 5.24 0.14 5.00 0.)6 2.93 n.17 

0.07 2 . 82 0.14 5.00 0.60 4.88 12.70 

0.11 5.24 0.14 5.00 0.01 0.08 10.l2 

0 . 07 2 . 82 0 . 05 1.67 0.58 4.71 9.20 

0.07 2.82 0.05 1.67 0.02 0.16 4.65 

0 . 07 2 . 82 0 . 05 1.67 0 . 01 0 . 08 4 . 57 

0.07 2.82 0 . 05 1.67 0.0Il6 0.05 4.54 

0.07 2.82 0.05 1.67 0.003 0.02 4.51 

0.01 2.82 0.05 1.67 0.001 0 .02 4 . 51 

0,01 2,82 0 .05 1.67 0.002 0.02 4.51 

0.07 2 . 82 0.05 1.67 0.001 0 . 01 4 . SO 

0.07 2.82 0.05 1.61 0.001 0.01 4.50 

.. 
2. 89 12.)()6 
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CJ 

Table 4b $1:(" III~ll · Il)l ' clon 

Inside "-aefau Say 
'(l:<>JOII), ·D-;.J"'.:(t:r~ tn 1: ... ) 

2-) • (6-10 (t) 

1985 

" 
y. 5 " 

Pocilloeora verruco •• 11 5.5 2.5 2 .0-9 .0 

Porltea (P.) clltndrica 6 11.0 11. J 4.0-)).0 

~lle~r. tuberose 4 11.9 9.2 8.5-28 . 6 
-

Ac[o~r. (I.) craterlfor.J. 5 10.9 1 . 8 4.0-24.2 
-

Porltes (P.) .p.2 1 4.) 0.1 1.2-5.0 

Hilleeora 21.tl~llla • 11.1 8.0 4.6-22 . 0 

Honrieors verrilli 2 24.2 2.5 22.4-26.0 

~ (!.) !!!!!. 5 4 . 0 ] . ] 2.0-9.9 

Alveo2ora virldi& 4 ].5 2.1 2.0-6 .5 
-. -

Ho~t12or. hoff.etaterl I 24 . 2 

Hontteoes el.chnert 1 20 . 0 
- . 

Acr020rs (!.) nobill_ 2 8.5 6.0 4.2-12.1 

Montleors ehrenberstl 1 11.] 

Pavona .p.) 1 11.5 

Acro!or. (! . ) azurea 1 1.3 

Acro!ora (A.) hlaclnthua 1 6.5 

Honti!ora sp.l I 6.9 .. -
MJlle!ora d1choto.a I 4.2 

- . 

C1 c::J c:J "c::J 0 L::l ICJ =--"' 

I'requt:ncy Ked i.I t i \I~ O~n:.lty Rel .. c1ve P&:fcenc Ro!l.Hive tmportance 
F'r~'lu.lncy ( Per 1112) D~n51c y Cover "~rcefH Vo11ul; 

CO\l(:r 

0.40 14.16 0.64 lB.)l 0.18 4. 88 31.91 

0.21 9.96 : O. J5 10. 00 0.61 16.5J 36 . 49 

0.20 1.18 0.21 6.61 0.10 IB.97 )).02 

0 . 21 9.96 0.29 8.ll 0.]8 10.10 28.59 

0.21 9.96 0.41 11 . 61 0.06 1.6] 21.26 

0 . 20 1.]8 0.2) 6.61 0.1I 8.40 22.45 

0.01 2.58 0.12 ].ll 0.5. 14.6] 20.54 

O.ll 4.80 0.29 8.]) 0.06 1.6] 14.16 

O.ll 4.80 0.23 6.61 0.03 0.81 12.28 

0 .01 1.58 0.06 1.61 0.21 1.12 11. 57 

0.01 2.58 0.06 1.61 0.18 4.88 9.ll 

0.01 2.58 0.12 l . ]] 0.08 2.17 8.08 

0.01 2.58 0.06 1.61 0.14 ].79 8.04 

0.01 2.58 0.06 1.61 0.06 1.6) 5.88 

0. 0 1 2.58 0.06 1.61 0.02 0.54 4.19 

0.01 2.58 0.06 1.61 0.02 0.54 4.79 

0.07 2.58 0.06 1.6 7 0.02 0.54 '.19 

0 .. 01 2.58 0.06 1.67 0.01 0.21 4.52 

a=::s ~ L::l L::l c::a c::3 c:J CJ 
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Table 4b 

'''I~!3":"fl~Yo"1r) 
1985 

-
Poc111oeora dan .. 

Pod ll~u ele,ana 

-
Torat. 

-

r-:l 

• 
I 

1 

60 

CJ ~ 

Su:.: Il J:.lnlllltlOn 
'(l:tl)ony -OI.IlIl ... [t:r~ in CIII) 

Ftequt:ncy 

Y 5 W 

2.0 
0.07 

2.5 0 . 01 

8. 9 7. 6 2.0- )).0 

-L J ..-,. c:J 
L1 ----:J r--- --, 

~ 

Relatlvo.: Dl.:n:'ll~ Re!Dc1ve Petcent Ro!lO'1clve Ilnpor'ARce: 

Fr~'lu~ncy (Pcr .11 ) D..:n . 1Cy CO\ler P.ercent V .. lu~ 
Co..,(:(' 

2. 58 0.06 1.67 0.01 0. 27 4. 52 

2.58 0.06 1.67 0 . 01 0." '~'2 

3.51 ••• 



CJ 

00 
00 

Table Itc 
SIll..: Ih:'ll U",[JO I'1 rre(llle(lcy 
(Cll)Ol1Y ~"'m":[l;rli in enl) 1n.1de Haa.t.ll 8ay 

6 • (20 tt) 

1982 
N y . s W . 

Poritea (! . ) tua 42 21.05 28.29 ).)5-151.11 0 . 70 

Porlt .. (! . ) elllndrica 34 9 . 1~ 8 . S) 1.87-36.5 0.6 

Porlte. (!.) .anticulosa 3 5 . 7J 2. 7 1. 46-8.12 0 . 05 

Honti~ra verrilli 1 9 0.05 
, . .. 
C.l.xe. t •• cicularis 1 S.7 0 . 05 

Potitea (~.) ltchen 1 4 O.O~ 

Poc1l1o~ra I 2.74 0 .05 

. - . 
T.,al, ., 

14." 2> •• ' .• },tiLI 

c:::l c:J c:::l .c:J " CJ i::=:J ~ ':=I ~ 

ReJ.,[ jv..: Dcn:.1 t y Rel .. c:Jvc Percenc: R.d .H1ve Imporc.ne. 

Frt:clu.:ncy (Per ",2) D6:ns1ty Cover I'"tcent V.,lul; 
Co."cr 

4~ .1 6 3.01 50 . 60 29.77 90.62 186.38 

)8 . 71 2.43 40.96 2 . 9~ 8. 19 88. 56 

).ll 0.21 1.61 0.06 0.1. ~ 

).2) 0 . 07 1.20 0 . 04 0 . 12 4.~~ 

3.11 0.07 1.20 0 . 02 0 . 06 4.49 

3.23 0.07 ". . ., ... , .. 
).2) 0.07 1.20 • a " 

S.91 l>." 

r-- c:::; c::::il ~ L......:. c:::::J c::J 



L--I 

'" -0 

CiIJ r--J - C1 - ~ Ci - .----, - ,-" ............ ::---"1 ~ r--. 

table 4d SIl..: IlJ ;. ll' lbllclon f["equency Relallv~ Denslty Rel.uclve Percent R~ he he blporcanca 
( t:ulony 1) 1 .11"..:tt:r~ 1n CIII) Ftequ~ncy (hr f11 2 ) D~ns1Cy Cover Percent Yoall.K: 

In.lJ. Hasefau lay Cowe: r 
6 • (20 ft) 

1985 
H y . S w 

~(!.)~ 21 40.1 14.92 12 . 4S-]]9 . 41 0 . 56 lO. 71 ].07 11.1 41 . 96 72 . S8 141.05 

~ (!..) .p.2 26 5. 1 8 . 19 ~.69-l0 . 58 0 . 61 111.62 ).47 42.62 0 . 64 0.97 11.21 

Porlt •• (P.) cllindrlca 6 114 . 8 121_17 10 . 17,1<.41 0 . 11 17 .0] 0.8 9.84 
--ra.7'> 25 . 15 52.22 

(159.76)" 

Noati!!r. 1 U.52 5.1 . 17-19.42 0 . 11 1. 14 0.4 4. 92 0 . 63 0.95 11.01 

Alveo2ora aU2arflcialls 2 4.58 1 1.87-5.29 0 . 11 1.14 0.27 1.28 0.05 o.oa 10.5 

~.p.l 1 6.11 0.06 1.1 0.11 1.6' -o.os- 0.08 ).O~ 

-_. 
T. .1. " 29.2 66.17 0.69-]]9 . 4 8.14 66.08 

• TVa of the alx coloni •• of ! . cYlindric. vere very extenalve and by contacting thea. our finding_ were av..,ed by the two data. The data are included in 
the calculation of valuee in pareAchee •• and excluded in the other calculation •• 

,---, 



c=:J 
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Table Sa 1982 Sl l.: 1l1 :>I ."llJu t l on I· rctl ut:ll c.: y 

(t:~lu-;;I>~ "III ... [t:Cli in CII') 
Out.ide H.."fau 8ay 

(A .. ,. Stult) 
2 . 5-1. 5 • (8-12 It) 

1982 " y S " 
C.lakea f •• eleular •• 28 5 .9 2.0 1.0-9 . 9 0 . 87 

. 
Pocl11o!ora eydouxl 3 28 .9 10 . 0 19.4-39 . 5 0 . 20 

Acr0e2ra (~ .) a.!(hl 1 59 .0 0.07 

Poc1119!0ra verruco.a 4 D.l 8.6 6.9-25.0 0.27 

Montl2£ra verrilli 5 8.8 7.0 J.0-20.4 0.27 
. --

Acro~or. (1.) craterlfor.18 3 8.0 3.5 5.9-12.0 0.20 

Porites (P.) .p . 2 5 2.9 1.8 1.0-4.5 0 . 11 

Porites (!.) lichen 3 4. 8 0 . 9 3. 9-5 . 7 O.ll 

Pocflloeora elel&ns 1 22 . 4 0.07 

Acroeora (A . ) irc.sularl. 1 19.9 0 .01 

Lel!;torh 2!!.!m!. 1 14 . 8 0.07 

Fevite. c~l.n.t. 1 7.9 0.01 

Favia rot .... o. 1 5.9 0.07 

Acro~r. (~.) .zurea 1 5 .0 0.07 

Acro~r. (! . ) .p.l 1 3. 9 0 . 07 

~dno~lor • • lcrocono. 1 2.0 0 . 07 

- -
Touls 60 9 . 1 9 . 6 1.0-59.0 

CJ c=:J c=:J :::=:J :> &::::=J r=:::: c::::::; t:::::I C:i 

Ih: loll 1 v ... llt:n:.l t )' Rt:lo1tt ... ... P~rcen[ Rot 1 iH lYe {u'pOrtIDCe 

Frt:tlu.:n I.: Y (Per m2) D.:nsity Cover ""rcent V .. lufo: 

COv~r 

)2.22 14. )() 46.67 4.40 lO.49 89 . 38 

1.41 1. 53 5.00 10 . 87 25.92 38.ll 

2.59 0 . 51 1.67 lJ.98 ll.ll 37 . 59 

10.00 2.04 6.67 3.93 9.37 26.04 -
10.00 2.55 8.33 2.33 5.56 23.89 

7. 41 1. 53 5.00 0.86 2.05 14.46 

4 . fU 2.55 8.33 0.22 0 . 52 13 .66 

4. 81 1.5J 5.00 0 . 28 0 . 67 10 . 48 

2. 59 0. 51 1.67 2.03 4. 84 9 . 10 

2..59 0.51 1.61 1.59 3.79 8 .05 

2.59 0.51 1.67 0.88 2.10 6.36 

2.59 0.51 1.67 0.25 0.60 4.86 

2.59 O.S! 1.67 0.14 O. )) 4.59 

2. 59 0.51 1.67 0 . 10 0.24 4.50 

2 . 59 0 . 51 1. 67 0.06 0. 14 4 . 40 

2. 59 0 . 51 1.67 0.02 0 . 05 4 . 11 

lO . 62 41.94 

CJ C:i ::::J ~ 1 ,I. CJ CJ CJ 
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fable 5b 

Outside Ka •• fau 8.1 
(.uaSa sc raj t) 

2.5 - 3.$ • (8-12 tt) 
1985 

Cal.xe. t •• clcular!. 

Kontle2ra vcrI'll I! 

Pocl11o~r. eydouxl 

Hont •• trea curta 

Conl •• trea rellforala 

Alv.o~r. vlridl. 

Pocl11o~r. e18sana 

Hont12ora colel 

Porltu <!.) .p. 2 

Nontl!ora ehrenberalt 

Cleha.cre •• crsl11a 

Acro2ora (!.) azure. 

Le2torla !h!I&!! 

"ldn02hora .1crocoRoa 

Acro2ora (!.) dla1t1fera 

Favlt •• co.~l.nat. 

Paa..ocora .p. 1 

Poc1Jlo~ra ve rrucosa 

~ .p.3 

-

" 
21 

6 

1 

S 

4 

S 

2 

I 

I 

I 

1 

1 

1 

I 

1 

1 

I 

I 

I 

r---"l - ~ 

r::1 

S h : .. I)I:.ll' IlJl,clon Frequenc), 
(C",lony Di.lIl1.:tars In CAl) 

y. S W 

6. 2 2.2 J. 5-9. 9 0.80 

9.1 5.9 5. J.:..20 •• O. ll 

l5.5 - - 0 . 07 

S. 9 1.6 2.8-9 . 9 O.ll 

10. 8 1.4 6.9-U.O 0.20 

1.9 I. ) 1.0-4.0 O. ll 

11.8 6.8 13.6-22.6 O.ll 

25.1 - - 0.01 

4. 9 1. 1 1.9-6.0 0.20 

lS.S - - 0 . 01 

n.a - - 0. 01 

13.9 - - 0.01 

13.3 - - 0.01 

I2.S - - 0.01 

12.4 - - 0.01 

6.5 - - 0 . 01 

6. S - - 0 .01 

5.9 - - 0.01 

4.S - - 0.07 

• 

-~ 

C:=l ----, 
i.C3 

Percent Roll."lve , II . '1,) r • . 1 . ' '" Reh[iy~ Dcn~1 t~ Relative 
Covar P'Hcenc : v,, : w Frequolncy (Pu ,. ) D~ns1ty 

Coyer 

. -

24.24 1) .8S l5.00 '.01 14.11 7l.55 

10.00 1. 39 10.00 2.97 10,44 10.44 

2.12 0.51 1.61 5.S9 19.66 21.4S 

10.00 . 2.82 8.ll 1.01 1.55 21 . 88 

6. 06 2. 26 6.61 2.2) 1. 84 20. 51 - . 
10. 00 2.82 8.l) 0.11 0.l9 18.12 -
l.94 l . ll 1.1) 1.02 10.62 11.89 .-
2. 12 0.S7 1.67 2.91 10. 10 14.09 

6.06 1.69 S.OO O.ll 1.16 12 . 22 -
. 2.12 0.S1 1.61 I.S2 S.l4 9. 11 

2.12 0.57 1.67 0.99 1.48 1.21 -
2. 12 0.57 1.61 O.BS 2. 99 6. 18 

2.12 0.S1 1.61 0.78 2. 14 6.Sl -
2.12 0.S7 1.61 0/>9 2..41 622 

2.12 0.S1 1.67 0.68 2.39 6.18 

2.12 0.51 1.61 0.19 0 .67 4. 46 

2. 12 0. 57 1.61 0.19 0.61 4.46 

2.12 0.51 1.67 0.16 0.56 4.35 

2.12 0.51 
; 

1.67 0.09 n.n 4.11 



'" '" 

CJ 

-Table Sb 

Out.ide Ma •• tau s.y 
(Aea,. Strait) 

2.S-3.S • (8-12 tt) 
1985 

Hont'~r. el.chaee! 

StllGCoenlell. arMata 

Totah 

CJ c::::J c::::J 

I Su..: 11I,>llluu{IOn 

(C~lony D'~~~(or~ tn c w) 

H y. S w 

I 2.4 - -

I 1.4 - -

60 8.2 6.3 1.0-35.5 

.c::::J 0 c::::J ;::::J t:::l 

Relatly~ Den:.i t~ neliltive Pureen, R.d.H1ve t'tll·ort.nce I-requency 
Y,;alu£: Fcequotncy (Per _ ) Oi:ns lty Cover Percent 

Cover 

0.07 2.12 0.51 1.61 0.03 0.11 390 

0.01 2.12 0.51 1.67 0.01 0.04 '.01 

H.94 28.44 

~ t::::a c::::::iI c::::::iI -- :::::::J c:::L. c::J c::J c::J 



..-..... 
L 

'" '" 

-L . 

table ~c 

'"'""'I .----. 
"" 1 

Outside Kaaefau aay~ (20 ft 

1982 

eo.clnara._ 

Porites (P.) .p. 2 

Porites (5.) .onticulo •• 

Poclllo2ora eydouz1 

Hont12ora verrilli 

Poclllo~ra 

Pocll1o~r. ~erruco •• 

Alve~r. 

Nonc •• tres curta 

Acro2ora (!.) danal 

PI'tISlc. daed.l •• 

'avl. 

AIItrflo~r. 

'avona varlaD!I 

PorJtea (areen at~eu.) 

A~ropora tA.) bYacinthus 

Acrotor. (t.) cr.t.rifo~ls 

Porites (S.) rue 

Hontlpora elschnerl 

t'1 

" 
5 

] 

6 

1 

5 

3 

1 

3 

3 

3 

2 

2 

2 

1 

1 

1 

1 

1 

1 

,--., .--, 
CJ ...--, 

["'J 

::OIl.,; III :.ll' (lJut 1011 ,,'cequenc), ReI allvt, 
( ( .,Iony -iJT.1",.:ter s tn em) freclllc n~y 

y. S " 
11.39 2' .85 3.16-66.99 0.29 8.55 

1.76 0.83 1.-3.16 0.36 10.62 

3.25 0.8] 2.65-4.9 0.36 10.62 

29 . 13 0.07 2.06 

3.81 1.43 2.83-5.7' 0.21 6 . )9 

3.65 0.53 3.24- 4 . 24 0.21 6.19 

21.37 0.07 2.06 

3.39 0.13 J.24-] 46 n. " 6.19 

3.28 0.9 2.45-'.24 0.14 4.ll 

3.14 1.8 1.34- 5 0.14 '.n 
4058 2.01 3.16-' 0.14 4.13 

2.85 0.86 2. 24-) 46 0.14 4.13 

2.11 O. )6 2.45- 2.96 0.14 4.13 

].94 0.0] 2.06 

1. 48 0.01 2.06 

7 0.0] 2. " 

6.11 0 . 07 2.0' 

6.32 0.07 2.06 

4.9 0 . 07 2.06 

• 

~ 

r- --, 
~ 

r--"' r--1 

I 
Petcant Ro!Ja( 1 \It! , .r.,.,rb,nu Denst [~ Rel .. tlve 

Percent ,,~ .. CPu III ) Ot!nsUy Cover 
Covel' 

, 

0.24 8.93 1.74 61.18 ..... 
0.34 12.5 0.01 0.39 23.51 

0.29 10.71 0.01 1 16 " .. - .. 
0.05 1.]9 0.35 13.51 ..17,~. .. 

0.16 8.93 0.03 1 I' ~18 .. 
0.15 5.36 0.02 011 12.12 -
0,05 1.19 0.21 8.1 11.95 

O.IS ,.,. a 01 o. ,. ~~ 

0.15 5.36 0.01 0.10 ~-- ... 
0. 15 5.36 0.01 0.39 I 9.88 . .. 
0.1 3. 5] 0.02 0 077 8.41 

0.1 3.57 0.01 0.39 J 8,]L 

0.1 loSl 0 . 01 0.39 8.09 

0.05 1.19 0.02 0.17 ..1 4.62 -, 
0.05 1.79 0.02 0.17 ".62 . . -
0.05 1.79 0.02 0.17 ! 4.62 -
0.05 1.19 0.02 0.17 •• 62 

0.05 1.79 0.02 0.17 4.62 

0.05 1.79 0.01 i 
. 

0.39 4.24 



CJ 

>D .,. 

Table 5c. 
~ I"o.: 1I1 :. 1I tl.llltJon 

Outside "-aefau "y-6. (20ft 
·(C~·lJ j .l'II..:tt:('1j tn enl) 

1982 

• Y s " 
Acr02!:!:ra 1 4. 24 

r.via _ttbaH 1 1.71 

Gal ••• a f •• eitulari. 1 1. 46 

Le~t •• tr.. l..er .. 1 1. 24 

Pol'11ea (blue) 1 2.81 

Poritea (P.) lichen 1 1.14 

Pocl11o~or. d •• Jeornt. 1 1.94 

Totala 56 5.61 9.57 1-&6.99 

CJ c::J c::J "c:::J . c:J &::::J E::::l 

Frequency Rela[lVt' 
Frellll<tnl:)' 

0 . 07 2.06 

0.07 2.06 

0.07 2.06 

0.07 2.06 

0.07 2.06 

0.01 2.06 

0.07 2.06 

=:iI c::; L:::i 

I I 

f)em.l t~ Relatjv~ Percel1t rt~ : .111 \' ' I importolnCa 
Valu~ (Pu m ) D~ns1ty Cover 1't'U'cnt 

Cover 

0.05 1. 79 0.01 0.19 • 24 

0.05 1· ,. 0.01 o 19 1t.2It 

0.05 I. 79 " 0 1.8~ 

O. OS 1.79 0 0 l.85 ___ 

o 05 I. 79 0 0 1 85 --
0.05 1.79 0 0 1 85 - -
0_"' I ,. 0 " '"' 

. . _-

2.68 2.59 . 
-

c:::il C":J t::::ll .=:3 C3 C3 c:J 



c::J 

'" '" 

~ C3 c:3 C:J 

Table Sd 

Out. Ide Haaefau Bay-6. (20 f ) 

1985 

N 

Pori tell (l.) ap. 2 18 

KonU~n 8 

Pocl11o~r. elesane 4 

Pocl11o~r. aydouxt 5 

Acro~r. (A.) dlsltlfera 5 

A1veo~r. (!.) .u~erflcl.11. 6 

Acro~r. (A.) blaclnthue 2 

Pavona varta,. 1 

C.1ax«. f •• eleular •• 2 

Hont •• tree curta 2 

Le~t •• tre. ~ur~ur •• 1 

Poctllo!2ra danae 1 

Le!torl. ~ 1 

Aero!!!l'. (.!.) !;guano .. 1 

eo.cln.r ••• ap. 1 1 · 

Acr0l:!0r. 1 

Totd. 59 

- C'1 ,....--, c-J 

S i:co,; IlI:.ll' l Ullt Ion J·'requency 
(C\l!ony OL"'Ik!(ocl6 in eta) 

y . S U 

S.71 2.87 2-13.49 0.5) 

12.09 4.99 6-21 0.4 

14.7S 10.06 6-27.55 0.27 

7.68 ).) 5.24-11.49 O.ll 

8.7J 2.61 1 ... 1] 0.27 

2.86 1.)5 1.5-4.9 0.27 

4.47 0 4.41-4.47 0.13 

14.49 0.07 

7.01 ).59 4.41-9.54 0.07 

8.44 7.04 3.46-1).42 0.13 

13.27 0.07 

5.24 0.07 

).87 0.07 

).7' 0.07 . 
) 0.07 

) 0.07 

7.5) 5.1 1.5-21.55 

r--l ~ ....--.., 
CJ ~ ....--.., LJ ~ 

Re}atlv~ Oen ... lty Re 1u [1 ve Percent R.el"tlvi! II., .. IT'.":" 
Freq\.l~ney (Pu ",2) DenSity Cover "ereent Val",,,, 

Covt:.r 

.. 

--
18.)4 1.61 30.51 0.51 is.4S 64.) 

1l.84 ; 0.12 13.56 0.95 28.19 56.19 

9.34 0.36 6.78 0.8) 25.15 41 . 27 

11.42 0.45 8.47 0.24 7.27 27.16 

9.34 0.45 I.U 0. 29 8.79 26. 6 . 
9.34 0.54 10.11 0.04 1.21 20.72 

4.5 0.18 ). )9 0.0) 0.91 8. 8 . 
2.42 0.09 1.69 0.15 4.54 8.65 

2.42 0.18 ).)9 0.08 2.42 8.23 

. 4.5 0.18 ).)9 0 0 7.89 
-

2.42 0.09 1.69 0.12 ).64 7.75 
-

2.42 0.09 1.69 0. 02 0.61 4.72 

2.42 0.09 1.69 0.01 0.) 4.41 ----
2.42 0.09 1.69 0.01 0.) 4.41 

2.42 0.09 1.69 0.01 0.3 4.41 

2 . .42 0.09 1.69 0.01 0.) • . 41 

5.) ).) .. 



c::J 

'" a> 

Table 6. 
Sh.: IJI:.lIILlltJon 

ADa .ay 1 . 5-2 . 5 • (5-8 ft) ( Cl) l ooy o. "",.:cor .. in 1:"') 

1982 

H y. S \I 

Porite. (!.) .p . 2 16 3 •• 1.2 LO- 8 . S 

HlI1e~or. !l.tl~lll. 1 57.6 

Pocl11020". eydouxt 5 20 . 2 9.2 6.0-28.1 

'cr~r. 'A.) hxaclnthu. 10 ' . 8 2.0 2.0-8.5 

Poctllo!!ca verruco.a • 11.8 9 .0 S.0-19.8 

Kont12ora verrilli 5 5. 7 3.8 3.0-12.0 

Mont .. tr.. curta 4 6 . ' 3. 0 3.G-9.5 

Poctllot2ra .p. (Juvenile) 3 2.6 0.8 2.0-3. 5 

Acro2ora (A . ) v •• tfor.l. 2 4 . 4 1.9 3.0-5.1 

Acro~r. (A.) nobill. 2 3. 1 2.3 3. G-5.3 

Pocl11o~r. lilulats 1 16 . 0 

Calaxes fascicular!. 1 11 . 0 

Aatre222ra ·lrto~thal .. 1 4.0 

COlcin.raea col~a 1 5.9 

!2!:!!!.!. (!.) ~ 1 ).9 

Acr~ra (~.) .p.l 1 l . O 

Pavone .p.l 1 ).0 

Left •• tree eureurc. 1 2.0 

'Fotale 60 1.2 9.0 1.0-57.6 

CJ c::J CJ CJ 0 --' c=:: !:::J 

Fuquency 

0 . 67 

0.07 

0.20 

0 . 53 

0.20 

0.27 

0.20 

0.20 

0 . 13 

0.13 

0.07 

0 . 07 

0.07 

0 .07 

0 . 01 

0.01 

0 .07 

.0 . 07 

I:=! I ., 

Re lat Jvl/: O.md t~ Rehtive Percent ".eh[llo'c 1"""o1't.II':. 
F'tequ.ncy (pt!( m ) D~ n 51ty Cover Per.cent V Olt ", .. 

Covcc 

21 .20 0 . 80 26 . 67 0.08 2 . 56 SO .43 

2. 22 : O.OS 1.61 1.30 41 .61 '5 . 56 

6.33 0 . 25 8.33 0.94 30.13 44.19 

16.61 O. SO 16.61 0 . 10 3. 21 36.65 

6.33 0 . 20 6.61 0.31 9 . 9' 22.94 -
8 .. 51, 0. 25 ~lL ..Q..Q!. 2 88 ~ 

6.13 0.20 6.61 0,01 2 . 24 ~5.24 

6 . 33 D.n 5.00 0.01 0.32 11.6S ---
4.11 0 . 10 3. 33 0 . 02 0 . 64 8.08 

4.11 0.10 l . l) 0 . 01 0 .32 7.16 

2 .22 0.05 1.67 0,1.0 l ·tl 1 . 10 

2.22 0.05 1.67 0.05 1.60 5. 49 

2.22 0.05 1.67 0.01 O. J2 4.21 

2.22 0 .05 1.61 0.0 1 0.32 4.21 

2 . 22 0.05 1.61 0.01 0 . 32 4 . 21 

2 .22 0 .0 5 1. 6 7 O.Oa.. O.ll 4.02 

2.22 0 . 05 1.61 0.004 O.ll 4.02 

-
2.22 0.05 1.61 0.002 0.06 l . 95 

, 
). 00 3.120 

c::J c::J c::J c::J ~ .-.-
c:::J c:i 
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Table 6b 

ADa Bay 1.~-2.5 • ()-a tt) 

1985 

Pori tea (!.) .p.2 

Acro~or. (!.) hlaclnthua 

Pocil1o~or. verrUCO.8 

Mootl22ra verrilli 

Kontl~ra ehreober&11 

Honta_tree curta 

Honti2ora elschnerl 

Pocl11o~r. eleaans 

Acro2ora (A.) dlatttfera 

Favi. hel1anthoide. 

Acr0t2ra (A.) .p.l 

Gonlaatrea rattfoe.ia 

Fevile. flexuo •• 

Acro~r. (A.) .~1. 

Acro~ra (A.) le.-1fera 

Cosclnaraea .p.l 

Total. 

r--:-

N 

16 

10 

8 

6 

2 

S 

1 

2 

2 

1 

2 

1 

1 

1 

1 

1 

60 

r--J ('"'"":1 c:l ~ -L j 

~J',", lJ l ;.t,JI,H.(lull .' requenc ), Rel;ll i\lt 

IC~'llldll1l!te('-; tn CII1) Fr'Ii!:IIU':O"Y 

Y s " 
5.4 2.1 1.4-10.5 0.60 18.69 

1.0 3.4 2.0-12.5 0.S3 16.S! 

6.0 4 . 3 2.0-10 . 5 0.47 14.64 

6.0 3. 8 1.4-12.0 0.33 10.28 

21.0 0.6 20.5-21.4 0.13 4.0S 

6 . 9 1.1 S.3-8.1 0.21 8.41 

26.8 0.01 2.18 

14.1 9.1 1.2- 20.9 0.13 4.0S 

6.1 3.8 4.0-9.4 0.13 4:0S 

15.0 0.01 ~:18 

3.3 0.4 3.0-1.S 0.1) 4.0S 

7.3 0.07 l .18 

6.) 0.07 2.18 

S.9 0.07 2.18 

6.0 0.07 2.18 

3.5 0.07 2.18 

7.3 5.2 1.4-26;~ 

~, LJ L~J ::::J - r=l 

I 

O~nsilY Ihd ,,[ IVI! Yc:r-cent : {.! I ,I f 1 w. 
t 

I : . · l!. .... ' . 

(Pt:r 'ftl) I)ens It y CO\ler I'lI!rc~n( " ' I ,-
Coycr 

4.97 26.61 1. 39 12.07 Sl.43 -
1.11 16.61 1.45 12.S9 4S.11 

2.48 13.33 1.01 8.11 36.14 

---
1.86 10.00 0.11 6.'6 26.44 

.. 
0.62 3.33 2.13 18.49 2S.81 

. -
I.SS 8.33 0.S9 S.12 21.8S 

0.11 1.67 I. 16 IS.28 ' 19.13 
-

0.62 3.33 1.19 10.33 I 11.11 

0.62 3.33 0.2S 2.11 ; 9.55 

-
0.31 1.61 0.S5 4.11 : 8.62 

; .. . . . 
0.62 3.33 O.OS 0.4) I 1. 81 -
0.31 1.67 0.1) ).1) I 4.98 

0.31 1.67 0 . 10 0.87 I 4.72 

0.31 1.67 0.09 0.78 -: 4.63 

O. )1 1.67 0.09 0.78 ! 4.63 

1 
. 

0.31 1.67 0.01 0.26 4.11 

I -
I 

I -
18.62 11.52 

--
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Table 6e 

ADa Bay - 6. (20 tt) 

1982 

Poclllo~or. 

Porlte. (!. ) .cutlculoe. 

!2!..!..!!!. (!.) .!.!!! 

Poclllo,t2n dc,ane 

'.YOM val' lane 

HontJ~r. elachner1 

Le~r •• tre. e!['2urea 

Nont.atrc. curt. 

Gal.xcs f •• cicular1. 

~tl~or. cr. aranulo •• 

Acro22ra (A.) hlaclnthu. 

Echlno2hlllt8 •• per. 

FevUes 

Porites (P.) lutes 

Porites (P.) (Rreen) 

A~ro~or. (!. ) dana. 

Poritea (!.) .p. 2 

Astrf>02!!r. 

Favia 

CJ CJ CJ 

:) I ~, II. d I 11.,,[ h", I r,-,!u ... ,H.:Y 
(I :; 1~tI-;,y 1II .1 IU~ i.;~t;C=) ~ 

N Y s " 
) 16.17 21.11 4-4L8' 0.2 

11 4.44 2. 10 2-2 . 45 0.46 

1 4) . 99 0.0] 

] 4.5 0.9S 3.46-6.24 0.4 

5 4.48 1.91 2.714-7.07 0.21 

5 ) . 4) 1.81 1.])-5.]4 0.27 

4 1.56 0.62 1.1-2.45 0.2] 

) ).U 1.11 2.45-4.5 0.2 

2 5.68 2.)] 4-1 . )S 0.13 

2 4.89 2.02 1.46-6. ]2 O.ll 

2 4.)2 0.82 3.74-4.9 D.ll 

2 1.61 2.65 1.13-5 . 48 O.ll 

2 ).06 I.U 2.2S-1.87 0.13 

2 2.S6 0.62 2.12-3 O.ll 

2 2.2 0.36 1.94-2.45 0.07 

I 9 . 49 0.07 

I 4.47 0.0] 

I 3.46 0.07 

I 2. 6S 0.0] 

• 

.c:::J I> c::J c:J c::JI 

"~rcenc R~J .lClve Ienport.ncc th:l .H I ve U ... n~ 1 t ~ ihd .. clve 
frC(jlh::IlCY ( Per III ) Density Cover "ercent V",luc 

Cover 

S. ]4 006 S o 28 )S.9 46 64 

)J.22 0.2 18. )) 009 U.S4 ".09 

2.01 0 . 02 1.6] 0.) )8.46 _loLl' 

11.49 0.1) 11.6] 0.02 2.56 25.72 

1. 76 0.09 8.ll 0 . 02 2.56 18.65 

].]6 0.09 8 . ll 0.01 1.28 17. ]7 

1.]6 0.01 6.61 0 0 14 . 43 

5.14 0.06 5 0.01 1.28 12.02 

3.74 0.04 l.ll 0.01 1.2. 8.)5 

3.14 0.04 3.)) 0.01 1.28 8 )S 

3.74 0.04 3.ll 0.01 1.28 8. )S 

3. ]4 0.04 ).)3 0.01 1.28 8 . )S 

) . ]4 0.04 ).ll 0 0 7. 07 

) . ]4 0.04 3. ll 0 0 ].0] 

2. 01 0.04 ).)) 0 0 5.34 

2. 01 0.02 1 . 6] 0.01 1.28 4 96 

2.01 0 . 02 1.61 0 0 ) 68 

2. 01 0.02 1.61 0 0 ) . 68 

2. 01 0.02 1.61 0 0 ] . 68 

.--. - - r:::::::J c--. ::-:::J -L.. ~ 
~ 
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Table 6d Sl~..: 111 :.lllll,,(IUII 

(f;;; ,~ ,~;)' II, .w':;t o.:-;;-' ;.-;:-"" -
ADa Bay - 6 • (20 rt) 

1985 
y • S " 

Porite. (P.) .p. 2 12 6.11 2.38 1.16-9.'5 

~.p. ) 10 6.81 2.61 2-10.82 

Hontil!:ora 4 12.)1 5.4 1.15-18 

Poc:tll0l!:0ra 5 ).85 1.12 2.24-5.29 

Acro~r. (!.) hlac:lnthus ) 7.58 1.11 4.24-10.39 

Hont •• tree curta ) 1.15 ).52 3.16-9.8 

"111e22ra I!:latZ2hz11a 2 11.11 4.58 8.49-14.97 

'avone sp. 1 1 18 

Acr0l!:0ra ) 1. 14 0.65 2 . 45-].14 

C.I •• e. f.aclcular!. 2 1.55 ).19 5.29-9.8 

Por He. (!..) lutu 2 ).5) 0.) 1.32-3,74 

!!!!!.~ 2 6 0 6-6 

Cosclnerae. colu.na 1 10.58 

eo.clnarae •• p. 1 1 10 

Pocl1102ora .lelan. 1 9.95 

Leet •• tree 2ureurea 1 9 

Acropora (A.) cerealt. 1 8.11 

Gonta,trea retiformt. 1 8.17 

Lepta.tree !!!!!!! 1 1.15 

C:J C:=! c:::J .c:::l 0 c:::l ~ E:::iI IC:ll 

rrt··IIl~IH. 'i 

O.S) 

0.5) 

0.21 

0.)) 

0.2 

0.2 

0.07 

0.07 

0.2 

0.11 

0.11 

0.07 

0.01 

0.07 

0.07 

0.01 

0.07 

0.01 

0.01 

E::J 

It!!) ... I VL! "lllb i ~ y +hd oitlvc Percent Ro!)<llive Importance 

F( o.: 'l""'II:Y (I'" r ",2, n..,nshy Cover r~rc:ent V ... 1 UI: 

Covt,:r 

lS.14 0.13 20 0.24 11.11 48.47 

U.14 0.61 16.61 0.26 14.44 46.25 

1.11 0.24 6.61 0.)) 18.)) )2.11 

9.4) 0.31 8.)) 0.04 2.22 19.98 

5.71 0.18 5 0.0. 5 u.n 
5.71 0.18 5 0.08 4.44 15.U 

2 0.12 ).)) 0.14 1.18 )).11 

2 0.06 1.61 0.15 8.)) 12 

S.H 0.18 5 0.01 0.56 11.21 

).11 0.12 1. )) 0.06 l.ll 10.n 

3.11 0.12 ) . )) 0.01 0.56 1.6 

2 0.12 ).)) 0.0) 1.61 1 

2 0.06 1.61 0.05 2.18 6.45 

2 0.06 1.61 0.05 2.18 6.45 

2 0.06 1.61 0.05 2.18 6.45 

2 0.06 1.61 0.04 2.22 5.89 

2 0.06 1.67 0.0) 1.67 S.14 

2 0.06 1.61 0.0) 1.61 5. 34 

2 0.06 1.61 0.01 1.61 S.14 

..... 
r-t ..--. c:; C4 c::;3 c:::J c:::J 



,........... 

.... 
o .... 

--- - ,--, 

T.ble 6d 

Ao~ aay - 6 • (20 ttl 

1985 

H~dno2hor •• lcrocono. 

1«2tol'l. !h!I&!! 

Pocl11oeora .eaDdrina 

Alveo2ora aueerflclall. 

Tot.1& 

,--" 

N 

1 

1 

1 

1 

60 

---. .---. ,..--, - ("j 

s I ~ ., 1)1 •• 1 I j l ".( lUll 

( 1 :;t~J~ I)" III.t~~., t; ~;-;;-;-) -
j:~"'ltI\l:llcy 

Y s " 
1.15 0.01 

6 0.01 

1 0.01 

2 0.01 

1.11 ) . 62 2-18 

~ ..---, .----, --. ---. ----. ---. .---.. 

Ill: I i ll i ... +.: Ih: n ~. L l Y Rei.I[1vl! P~rcent Rotl.l(tve Impol'tance 

"' r0.: 1Iu':I1 C )' (Per ",2) Ih:ns ley Cover Percent V~lul.: 

COYf:r 

2 0.06 1.61 0.0) 1.67 5 . 14 

2 0.06 1.61 0.0) 1.61 5.14 

2 0.06 1.67 0.02 1.11 4.18 

2 0.06 1.61 0 0 ) . 61 

).6) 1.8 
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c:J 

r"'e 1. 
:'1 7 ~ III :.11 Ih"t lUll 

Onenoa a.y 1-2.5 = (3-8 It) (\ vl~);y 111.lm:;t;;:·:~)-

1982 

N Y s \I 

Acr~or. (A . ) hzaclnthua 11 6 . 1 2.\ 3. 9-\0.0 

Porit •• (!:..) .p.2 B 5 . 1 1.2 3.5-1.5 

PQc111o~r. ele,an. 3 \0.9 10.6 ' . 0-23.1 

Acc£eora (! . ) v •• J(or.Je 4 1. 2 \.9 5 . 9-10 . 0 

Act020"s (A.) hu.1Ji. 3 9 . 4 5.3 5.9-lS.5 

Hone •• tree curta 4 4 . 5 2 . 1 2 . 4-6.5 

Acr020". (~ . ) .p . 2 3 B. 4 2 . 4 6 . 3-11.0 

Acr020"s ( 1 .) crateritoral. 3 6.4 2. 3 4 .0-8.5 

Maneloa .. s .1.chner1 1 16.1 

Acr~r. (A . ) dillelfs ... 2 8 . 1 2 . 4 1 .0-10 •• 

Porltes (!.) lichen 2 6.2 0.4 5.9-6.5 

Pocl11o~r. ve .. ruco •• 2 4.5 0.0 4 .5-4.5 

Act020 .. a (A . ) le .. 1fera 1 B.4 

Kontlpora veno.a 1 8.\ 

Hontlt!u ap.l I 7. 5 

Acro~ra (!.) azurea 1 6.1 

Montt~r. ct . aranulo •• I 6 . 0 

Cal.xea f.acicularls 1 3 . 9 

• 

CJ CJ .CJ o C:=! c=1 &:J 

I-' rl·'!UCIH.y 

0 . 67 

0.33 

0 . 20 

0 . 21 

O. \3 

0 . 21 

0 . 20 

0 . 20 

0 .0 1 

0.13 

0.13 

0 . 1) 

0.01 

0.01 

0.01 

0.01 

0 .01 

0.07 

c:::J 

ttcl.lllVI.: I)CII~ Il~ Ihd a tlVI! rercent Ro!J.1,lve I",portance 
,,' ,,0,;'1"":11 1: ), (Pc r "' ) Ihmsity Cover rt!rcen[ Y.lluc 

Cov<:r 

20 . 36 \.6B 2B. 33 0.64 23 . 91 72.60 

10.03 0 . 19 1.3 . 33 0 . 21 1.84 3\.20 

6.08 0.30 5. 00 O.U 16.81 27.89 

8 . 21 ' 0.40 6.61 0 . 14 5.23 20.11 

3.95 0.30 5.00 0.25 9 . 34 IB.29 

8 . 21 0.40 6.67 0 . 01 2. 61 11 . 49 

6.0B 0.30 5.00 0.11 6 . 35 11.'3 

6.08 0 . 30 5.00 0.10 3.14 14 . 82 

2.13 0 .10 \.61 0.22 8 . 22 12.02 

3.95 0.20 3. )) 0.12 4.4B 11 . 76 

3.95 0.20 3.33 0.06 2 . 24 9 . 52 

3. 95 0 . 20 3. 33 0 . 03 1.12 B.40 

2.13 0 . 10 1.61 0.05 \.81 5;6' 

2.13 0 . 10 \.61 0.05 \. 81 5. 61 

2.13 0.10 \.61 0.04 1.49 5.29 

2.13 0.10 \.61 0.03 \,12 4.92 

2 . 13 0 . 10 \.61 0.03 \.12 4.92 

2.13 0 . 10 \.61 0.01 0.31 4.11 

----.. 
c::J 

~ c:::J c:::a - :::::J .q CJ c::J 
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Table 1b ~I ' ," 11I :.lrll,.,(I", .. 
( .. ., Iu;~)' Ul.~;:;("" III u. ) 

Oneno4 Bay 1-2.5 • ()- 8 tt) 
1985 

H Y S U 

Acro22ra (A.) hlacinthua 15 11 . 6 5.1 1.4-18.!> 

Kontl~r. verrilli 8 12 . ) 5 . 2 4. 5-20.8 

Acro~or. (A.) d1sftifera S 15.9 ).2 12.0-20 . 0 

Acr02or8 (A.) .p.l 6 9.S S.8 2.4-16.7 

Poc111022r8 verruca •• 6 5. 7 ).5 2.0-10.4 

Pocl11o~or. eydouxl ) IS.S 5.8 11.5-22 . 2 

Honta.tr •• curta 5 4.1 1.9 2 . 4-7 . 1 

Acrofor. (~.) Murculo •• 1 30.8 

Hillel!:ora 2latnh~ll. I 30 . 2 

PocJl)o~r. ele._n. 1 20 . 1 

Porites (P . ) .p.2 2 3. 4 0.8 2.8-4.0 

Acr02or8 (!. ) &e.-ifera 1 12.0 

Leelorla ~ 1 11.8 

Leet •• tre. eureurea 1 8 . 5 

Acroeon ~.) robuat. 1 8 .0 

ravJtea halJcoc. 1 7. 7 

Hont12ora el.chnec1 1 S. 9 

Poc11102ora eetchelll 1 S. 9 

Tutah 60 11.0 6 .• 1.4- 30.8 

CJ CJ . c:::::J r. c:::J &:::i c::!I 

l,' rlo 'IIlt: ll c y Kt:l.lllv~ Ih: n'ltll y Rte I .. , I VI:: rurcent JI..d,l(fv. r.pOC'l.ance 

"· ("cll ... :n ... ), (P",r .. 2 ) ~n511)' Cover "ercent Villul,: 

COVelI' 

0 .73 22 .67 2.26 2S.00 2.84 24.61 72.28 

0 , )1 10. 2S 1.20 13. )) 1.66 14 . )8 17 . 96 

O. Jl 10.2S 0.7S 1 . 11 I.SS 1l.41 12. 01 

0.20 6.21 0.90 10.00 0.84 7.30 23.S1 

O. ]] 10.25 0.90 10 . 00 0.30 2.60 22.85 

0.20 6.21 0.45 5 .00 0.86 7.45 18.66 

0. 27 8.39 0 . 75 8 . )) 0.12 1.04 17.76 

0. 0 7 2.17 0 . 15 1.67 1.12 9 . 71 13.SS 

0.07 2.17 0.15 1.67 1.08 9.36 13.20 

0 . 07 2. 17 0 . 15 ),67 O. lt8 4 . 16 8.00 

O.ll 4.0' 0.30 1 . )) 0.03 0 . 26 7.63 

0.07 2.17 0 . 15 1.67 0.17 1.47 S.lI 

0.07 2.17 0 . 15 1.67 0.17 1.47 5.31 

0 .07 2. I 7 0.15 1.67 0.09 0.78 4.62 

0.07 2.17 0 . 15 1.67 0 .08 0 . 69 4.53 

0. 0 7 2 . Ii 7 O.IS 1.67 0 . 07 0 . 61 4 . 45 

0.07 2.17 0.15 1.67 0.04 0 . 35 4 . 19 

0.07 2.17 0.15 1.67 0 .04 O. )5 4 . 19 

9 . 01 11.54 

L::J CJ Cl t:::l! <Ci q c=i CJ 
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ClI:J C3 c::J r-;---"' 

Table 7c 

Oncooe 8ay - 6 • (20 it) 

1982 

N 

Pavone lilaceae I 

Hontj~r. elschneri 16 

POtite. (!.) rue 8 

Acro2ora (!.) cr.terllor-Ia 5 

le~t •• tre8 ~ur2urc. 5 

Poc llloeora 3 

Pocl110e2ra cydouxl 1 

Pavona 2 

Alveoeora 2 

Porites (P . ) lute. 2 

Favia stellliera I 

Hont12ora 2 

Pavona varlana I 

Coaclnaraea 1 

Acrof!:5!:ra (A., hlacJ.nthu8 1 

Pocilloeora elegan. I 

Acro2ora (A . ) cf . reticulata 1 

Hontl2ora (glabrous blue) 
1 

c=J 

Si:t.: I).:., ." lh",lulI 
(1:-;:;')0;; · l i~ ·.;;::;(H:f tn c; _ ) 

Y s " 
89 . 16 

).59 1.52 1.41-7.75 

5 . 66 1.74 

1.9) 0.47 1.22-2.45 

2 1.16 0.5- 3 

2.~8 1.01 1.5-3.5 

25.69 

2.94 \.32 2-) . 87 

1.97 1.69 0.71-).16 

1.83 0 . 88 1.2-2.45 

14.49 

4.45 0.64 4-4.9 

12 

7.07 

7 

. 6 . 48 

5.48 

4.69 

• 

<-­L • rJ 

rr"'lll~tlcy 

0 . 07 

0.14 

0.27 

O. )4 

0.)3 

0.2 

0.07 

0.1l 

0 . 13 

0.1 ) 

0.07 

0 . 07 

0.07 

0.07 

0.07 

0.07 

0.07 

0.07 

i:'"'il C3 ---, r:-J ,...--..., ---. ,--., 
~ 

R~).1llvc Jlllpor'~n('e tt~I •• t Ive U~n:'I(~ Ihd .. t! ... e Percent 
""co.:',,,.:n I:Y (Pl:r • ) lh:ns:lty Cover retcent Y.11ul; 

Coycr 

2.06 0,04 \.67 2. 5 79 . 81 8).6 

21.82 0.59 26.67 0.07 2.24 50.71 

7.96 0 . 29 13.33 0.1 ) . 19 24.48 

10.02 0.18 8. Jl 0 . 01 0.)2 18.67 

9 . 7) n.18 B.H 0.01 O.~ U8...!8 

~ . 9 D.H 5 0.01 O. ]2 11. 22 

2.06 0.04 1.67 0.21 6.71 10.44 

3.83 0.07 ) . )) 0 . 01 O. J2 7.48 

3. 8) 0.01 ) . )) 0 0 7 .16 

).8) 0.07 ). Jl 0 0 1. 16 

2.06 0.04 1.67 0.07 2.24 5.97 

2.06 0.07 3. ]) 0.01 0.32 5.71 

2.06 0.04 1.61 0.05 1.6 5 . )) 

2.06 0.04 1.67 0.02 0.64 4 . 17 

2.06 0.04 1.67 0.02 0.64 4.37 

2.06 0 . 04 1.67 0.01 O. )2 4 . 05 

2.06 0.04 1.67 0.01 0.32 4.05 

2.06 0 . 04 1.67 0.01 O. )2 4.05 
---
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Table 1c 

Onenoa Bay - 6 • (20 tt) 

1982 

~(!.)~ 

Porites (!.) .ootlculua. 

ACl'ol!:ora (! . ) 

ra.lus 

Honta.tl'ea 

Fund. 

Tout. 

• 
c::J c:::::J ClI c:::::J 

• 
1 

I 

I 

I 

1 

I 

60 

" 

:i l~..: 11I ·. 'I l lu,{lull rr"'luc:lllY 
(c-;7lulI·i 1l~. It'l<.!t~r .. in LIII) -

Y 5 " 
4.24 0.01 

6 0.07 

).87 0.07 

).16 0.01 

2 0.07 

1.94 0.07 

5.76 1l.65 0.77-89.16 

, • 
c:::::J C:l t= c::B &::::3 

H~ I.'llve UCII~lly Rod <I t Iv!;! Percent R<l).lC lve r..lporrance 

Frcc' .. .:llcy (Pt!r 1112) n~I\51 t Y Cover rercent VOiluc: 
Cover 

2.06 0.04 1.67 0.01 0 . 32 4.05 

2.06 0.0. 1.67 0 0 ).71 

2.06 0.04 1.67 0 0 ).71 
-

2.06 0.04 1.67 0 0 3.13 

2.06 0.0. 1.67 0 0 3.11 

2.06 0.0. 1.67 0 0 ).7) 

2.23 ).ll 

• • ~ 

&:::::J c-- --..... &:::::J c::ll c::J c:::J c:::J 
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Table 7d 

Ooeno. aay : & III (20 ft) 

1985 
N 

Hontll?;0u 10 

Acro~or. (A . ) hlaclnthus 5 

Poc1l1oeora 8 

Acroeora (A.) d!8leiters 4 

Acro~ra (A.) 8 

Porites (!.) .p.2 6 

Acro22ra (A.) h~lll. 2 

Acroeora (A.) 1rresularls 2 

C08cinaraes sp.l 2 

Hont •• trea curta 2 

Payon. ap.) 1 

Pocllloeoca eleaans 1 

.c~o~r. aguacro •• 1 

Gala.e_ f.acicular!. 1 

CO.ciasraes colu.na 1 

Pocl11o~r • .eaadrlna 1 

Pavona v.ciana 1 

Pocll1o~or. eydouxl 1 

Acropora (! . ) craterlforal 1 

Tatah 58 

.--. 

Si l': 1I1 ;.t.l lI .. (Jull 
( t:u lo~:; 1I~1.1;;;t;r7~)-· 

y S W 

16.64 7.76 4.47-29 . 9] 

15.65 6.66 10.49-26.8 

].7 1.11 2.12-S.29 

15.5] 4 . 9] 12 . 9622 . 91 

5.22 2.28 3.16-10.49 

5.56 ) . 62 1.41-10 . 2 

21.45 ].5 18. 972).92 

17.12 0.62 16 . 811t7.75 

7.62 2.65 5 . 74-9.49 

7.49 2.84 5.48-9.49 

12.41 

10 . 49 

7.7' 

8 . 6\ 

5.9 

5.6 

4.9 

4.9 

4.74 

10.08 1 1 . 41-29.9 

c::J - ...---. ,....--.. ~ .---, - ~ 

rn·fIIl1:1H .. y KIlI ;III ,,!'! Ih:ns i ty Relative Percent R.dOlctve Il11portance 

.'rc(lu<:nC'l (Pu ,..2) Dlt:nsiq' Cover Perf::_nt Valu(;: 
Cover 

0.5] 16 . 16 1.]4 17.24 ].48 37 . 14 71.14 

0.27 8 . 2] 0.67 8.62 1.47 lS . 94 ]2.79 

0.4 12.2 1.07 13.79 0.12 1.] 27.29 

0.27 8.23 O.SIt 6.9 1.1 11 . 93 21.06 

O.ll 10.06 1.07 lJ.19 0.27 2 .9] 26.78 

O. ]] 10.06 0.81 10. )4 0.39 4.21 24 .6) 

O.ll ] . 96 0.21 ).45 0 . 99 10.74 18. 15 

O.ll ) . 96 0.27 ].45 0.64 6.94 14. )5 

O.ll ) . 96 0.27 ).45 O.ll 1.41 8.82 

O.ll ) .96 0 . 27 ).45 O.ll 1.41 8.82 

0.07 2.13 O. ll 1. 72 0.16 1.74 5.59 

0 . 07 2.ll 0.1 J 1.12 0.11 1.19 5.04 

0 . 07 2. ] J 0 . 13 1.12 0 . 06 0 . 65 4 . 5 

0.07 2 . ll D. ll 1.12 0 . 04 0 . 4) 4.28 

0.07 2.ll O. ll 1.72 0.04 0.4) 4 . 28 

0 . 07 2.1l 0 . 1l 1.72 0.0) 0.]] 4.18 

0 . 07 2.13 D.lJ 1.72 0.02 0.22 4.07 

0.07 2.1l 0 . 1l 1.12 0.02 0.22 4.07 

0.01 l.ll O. ll 1.72 0.02 0.22 iI.07 

7.15 9.22 
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Table Sa 

Auauu I.land 2- 1 • (6-10 ft) 

1982 
N 

Pocl11o~or. eydouxi 10 

Pocl1102or. ele,aft8 12 

Acro~r. (A.) nobill. 9 

ACT02or. (A.) egu_rro •• 1 

Pocll1oiora verruco •• 1 

Poc11102or •• p. (Juvenile) 6 

Le2torla ~ 3 

Porltea (!.) lichen 3 

Acro~r. (A.) sp.l 3 

A(r02or8 (A.) 1rTslul_ris 1 

Hontl~r. 80cl.1t8 1 

Acr02or8 (~.) hlaclnthu8 1 

Acr~r. (A.) .p. (JuvenUe) 1 

Funal_ (V.) funalte. 1 

Mont.atra. curt. I 

Totala 60 
-- -

., v 

c.:J L::J c:::3 c::J 

Sl~ ~ 1I1~. III I",( IUII 

(I ' ::;-I~ I-';Y UI . I ,,::;-t;;Ti ~)-
" h'C I''''' l l ~' Y 

Y s w 

28.1 13.9 .9- 12.0 0.)1 

12.4 6.' 3.9-23.7 0.67 

1\.1 27.1 3.\-86.9 0.27 

98.2 0.07 

15.0 1.8 6.3-26.1 0.41 

2.8 0.4 2.0-1,0 0.33 

11.4 8.0 5.3-20.4 0.20 

8.8 2.1 6.5-10.5 0.13 

\.\ 0.9 \.0-6.\ 0.13 

7.\ 0.07 

8 . 1 0.07 

\.0 0. 01 

2.0 0 . 01 

3.0 0.07 

'.9 0.01 

14.9 18.0 2.0-98.2 

• 

c:::a c:::::I c:::::J 

Ih:: I.'L lYe l)cn:.1 ty Rehtlve Percent R.el.lltve IlIIponance 

Fr"" .. ..;Il •. y (rCT .2) Dens il)' Cover rercent Vol 1 u(,t 

Cover 

-

16.46 0.06 16.67 0.48 29.14 62.27 

20.81 0.08 20.00 0.12 7.29 48.10 

8.39 0.06 1\.00 0.40 24.2' 47.68 

2.17 0.01 1.67 0.49 29. " 33.\9 

14.60 0.04 11.61 0.10 6.07 32.34 

10.2\ 0.04 10.00 0.002 n.12 20.31 

6.21 0.02 5.00 0.03 1.82 !l . 03 

4.0' 0.02 \.00 0.01 0.61 9.6\ 

4.04 0.02 \ . 00 0.01 0.30 9.34 

2.11 0.01 1.67 0.003 0.18 '.02 

2.17 0.01 1.67 0.003 0.18 4 . 02 

2.11 0.01 1.67 0.001 0.06 3.90 

2.17 0.0) 1.67 0,001 0.06 3,90 

2.17 0.01 1.67 0.001 0.06 3.90 

2.17 0.01 1.61 .001 0.06 3. 90 

... 1.652 
__ L 

• • :a • 

- .--.. ~ c:::3 c:::3 CJ CJ 
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Tab le Sb 

Aunuu Island - 2-3 = (6-10 ft 

1985 

N 

Porites (!.) .p.2 20 

Ac~o2or. (!.) hlac:lnthu8 10 

Poclllo~r. verrueo •• 10 

Pocl11oeora elegans 6 

Acro~ra (!.) sp.t 4 

Favia 8tel1'sel"8 1 

Mont.stre. curta ) 

Acro22ra (A.) d1s1tlfera 2 

'ocl1102or. eydouxl 1 

'avites c~lan.t. 1 

Acroeor. (! . ) a".oeRa1s 1 

Pocl1lo~r. danae 1 

Tot.de 60 

.........., 

:, I ~..: 11 1 10 I I ,) .. " lUll 

(I : "111'1' 1I1 :' '';::; l ; ;::'''j~)L 
Frt"I"t:IH.'j 

Y S Y 

4.4 . ).0 1.4-14.~ O . ~O 

10.0 4.1 ). ~-15. 4 0.47 

6.4 ) . 5 ) . 5-13 .0 0.40 

6.5 ).8 ].0-12.4 0.)) 

10.3 ).7 5.0-13.0 0.27 

26.3 0.07 

9.6 ).5 5.5-11. 7 0.20 

}).O 4.) 9.9-16.0 0.13 

14.5 0 . 07 

7.5 0.07 

6.5 0 . 07 

).0 0.01 

7.4 4.8 1.4-26 .) 

,---, --- ----, ---. l"'] 

Ih:l.' ll vo: I)c.:ns I ty ReIcH Ivlo! l'crc:ent R.!J.l[lvf: l .. pon~n~.· 

"·rc l l".:lI t. y (P~r 1112) U..:nsity Cover I'en:e:nt VOl 1 uc.: 
Cov(:r 

21.82 0.84 )).)) 0.19 12.18 61.)) 

17.09 0.42 16.67 0.)8 24.)6 58.12 

14 . 55 o.1t2 16.67 0.17 10.90 42.12 

12.00 0.2$ 10.00 0.11 7.0S 29.05 

9 . 82 0.17 6.61 0 . 15 9.62 26.11 

2.S5 0.04 1.67 0.2) 14 .14 18.96 

7.27 O.ll 5. 00 0 . 10 6.41 18.68 

4 . 73 0.08 ).)) 0.12 7.69 15.75 

2.5~ 0.04 1.67 0.07 4.49 8. 71 

2.55 0.04 1.67 0.02 1.28 5.50 

2.55 0.04 1.67 0.01 0.64 4.86 

2.55 0.04 1.61 0.01 0.64 4.86 

2.51 1.56 

-

.- ... .. - ._-_. 
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CJ 

Table Be 
:) I,h: 11" . 11 1 I".l lUll -

Auauu leland - 6 • (20 tt) ( C';;' UII 't 1I~ . I",..,(t'r ,. In CIII ) 

1982 

" y S u 

Pocl11otora ele,ana 10 3.28 1. 26 2-5.92 

Favl. atel111er8 2 4.9 ).'6 2 . 4S-7 . 1S 

Nont.atre. curta 2 4.11 2.11 2.74-6 

Porites (!.) ~ 2 4.21 1.8 2.96-S.S 

C.la ••• f.acicular!. 1 1.48 

Leftori8 !h!u!! 2 2.98 0.68 2.S-3 . 46 

eo.clnara.s colu.na 1 4.41 

eo_cinar .... p.l 1 1.S4 

AetOEors (A.) nobill. 1 1 

LeEtestt •• fur!! .... 1 1. 87 

Favia •• ubaH 1 1.5 

Totala 24 1.65 1.69 I.S-7 . 48 

CJ CJ CJ .CJ • L::l c::J L::::'I 

J- h ·'!UI;".H:Y 

I 

O. ll 

O. )) 

O. ll 

0.17 

0 . 17 

0.17 

O.ll 

0.17 

0 . 11 

O.ll 

t:::3 

Hel.l t l Ye Ih:u~ t l)' Itt!' l.Jt.l ve "~rcent RofJoltlve I"pol'tollnce 

,.' rclJ" "w I..Y ( Per .. 2) Oensity Cover Perc:en[ Vollu~ 

COVCI' 

31.'5 0.2] 41.61 0.02 )) . 3) 106.45 

10. )8 0 . 04 8.11 0 . 01 16 . 67 lS . 18 

10.18 0.04 A.11 0.01 16.67 lS.18 

10 . 18 0 . 04 8 . )) 0.01 16 . 67 lS.18 

5. )5 0.02 4.11 0.01 16.67 26.19 

S. lS 0 . 04 8. )) 0 0 0.68 

S.lS 0.02 4.11 0 0 9.S2 

S . lS 0 , 02 4. 11 0 0 9.S2 

S . lS 0.02 4.11 0 0 9.S2 

5 . 15 0 . 02 4 . 11 0 0 9.S2 • 
S. )S 0.02 4.17 0 0 9.52 

0.51 0.06 

L::J c::::ll c:=J c::l!> c:::J c::3 c::l 
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Table 8d 

Aunu'u •• Y - 6 • (20 tt) 

1985 

~ (!. ) ep.2 

Acro~r. (A .) !!rCUlO8a 

Poctl1oE!:!f. 

Acr0t!f. CA.) hlaclnthus 

PoctlloE!:!ra eydouxt 

Honc:l~r •• p.l 

Pocll1o~r. verrucose 

~.p. 3 

Pocl11~r • .eandrlna 

eo.cinarae. sp . l 

Favi. 8tellliera 

Hontast~ea cu~ta 

Hontit2ra e18chne~i 

Pocillo22~a el_sana 

Pavona .p.l 

Porites (P . ) 8te2hen80ni 

Totals 

H 

8 

9 

10 

6 

5 

, 
2 

3 

I 

2 

I 

2 

2 

I 

I 

1 

58 

...--, ~ - r-; L'1 

S'l.: 11 1\" l i b" , lun .' h·'i llCllI.Y 
( I '~'~Y 1)-,.;-,~~i: ;;::;--T;:-7: ) -

i S W 

5 . 8' 3.8 1.87-10 0.53 

5 . 99 2.85 2.24-9.49 0 .3 

2.53 1.02 1.15-4 .24 O.jJ 

8 . 06 2.18 4.41-12 O.ll 

7.15 1.62 2.45- 11 O.ll 

9.03 2.05 7. 42- 12 0 .27 

12.39 3.66 9 . 8-14 . 91 O. lJ 

7.02 3. 43 4 . 64- 10 . 95 O.lJ 

17 . 49 0 . 07 

5.61 0.45 5 . 29-5.92 O.lJ 

12.49 0-.07 

3. S7 O.IS 3.46-3.67 0.13 

1.77 0.5 1.41-2.12 O. lJ 

6.93 0 . 07 

5.29 0 . 07 

3.74 0.07 

6.2 3.78 1-17 . 49 

r--"l ,---
CJ ~ 

kel . lt Ive Ih.:'bllY K~l ... t he I 'CTc~nt 

1·' rcII".:IICY (Pu ",2) T>cnslty Cover 

16 . 11 0 .61 13.79 0.22 

9.12 0 . 69 15.52 0 . 23 

16.11 0 . 76 11.24 0.04 

)0 . 01 0.46 10 . ~ 0 . 26 

10.03 0.38 8.62 0.18 

8.21 0 . 3 6 . 9 0 . 2 

1 . 95 0 . 15 l.U 0 . 19 

3 . 95 0 . 21 5 . 17 0.1 

2.lJ 0.08 1.12 0.19 

3. 95 0.15 3.45 0.04 

2. ll 0.08 1.72 0 . 1 

3. 95 0 . 15 3 . 4S 0 .02 

3. 95 0 . 15 3.45 0 

2.ll 0.08 1. 72 0.01 

2.11 0 . 08 1. 72 0.02 

2.13 0.08 1.12 0.01 

4.43 1.83 

......-­
• _ . .J 

R~J.l(tve 

Percent 
Coyer 

12.02 

12.S7 

2.19 

14 . 21 

9." 

10 .9) 

)0. 38 

5.46 

10.38 

2.19 

5 .46 

1.09 

0 

1.64 

1.09 

0.55 

--

.--. ::--l 

l-rouanc.-
Valul.: 

41.92 

37 . 21 

35 .54 

~ . 58 

28 . '9 

26.04 

17 .78 

14 . 58 

14.23 

9 . 59 

9.31 

8 . 49 

7 . 4 

5 . 49 

-,." 
,., 

-
- --
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Table 9a 

Hatull Point - 1 . ~-3 • $ , I.~ III , .& I 1110" l Ull l' r,· I\uelll.. y 

(~-lO ft) (I 'ul~ '~-;-)' IJI '~ '~I~;-;;:t~)-

1982 

N Y s " 
Ac::ro~r. (A . ) nobIll. 17 11.1 5.J J.9-2J.2 0.-47 

Acro~r. CA.) hlaclnthua 1 95.4 0.01 

Acro~r. (! . ) azure. 11 10.J 4.9 5 . 0-21.8 0 . 40 

Calaxea f.acicular!. 7 6.4 2.5 1. S-9 . 9 0.40 

Le2torla !h!l&!! 4 Ift.O 7.5 5.9-24 . 0 0.20 

Pocl1102or. aetchelll J 9.J 5.2 4.9-15.0 0.20 

!ill!!!. (!.) lichen J 4.J 0.5 J .9-4 . 9 0 . 20 

Acro22ra (!. ) craterlfor.1. J 8 . 1 0 . 6 8. 1-9 . 2 0.11 

Acro~r. (A . ) ocellsts J 5.1 2.9 J.0-8.8 0.11 

A<:r020"'. CA . ) &~trer. 1 28.5 0 . 01 

r .... ltee haltc::or_ J 8.2 J.1 4.9-11.0 0.01 

Favia rot ... n. 1 18.8 0 . 07 

Pocl1102or. aleaens 1 11.0 0.01 

Le~te.trea 2ur~ure. 1 5.0 0.01 

Gonta.tree ret1 forals 1 1.0 0 . 01 

Tot,ala 60 u . 8 12.9 1 .0-9S.4 

c::J CJ c:J • CJ . L:::l c:::l c::a 1::::3 £:::lI 

Kcl.q Ive IJcn:.l l), II.cl.1[ ( ve Pe rc::ent "'.e!.Hive I.port.ancc 
Frt:'l l h: n~y (Pcr ... 2) Ih:ns 1 [y Cover Perctnl y.,luc 

Cover 

17 . 94 J . 04 2ft.1I J.6O 15 . 20 61.47 

2 . 61 0 . 18 1.67 12.87 54 . 14 58. 48 

15 . 27 1.97 18.33 1.9. 8. J6 41.96 

15.27 1.25 11.67 0.45 1.90 28.84 

7.6J 0 . 72 6.67 1.67 1.05 21. J5 

1.6J 0.54 5.00 0.44 1.86 14.49 

1 .6J 0. 54 5.00 0.08 0.J4 12.91 

4 . 96 0. 54 5.00 0.32 I. J5 11. )1 

4 . 96 0 . 54 5 . 00 0.16 0.68 10.64 

2.61 0.18 1.61 1.14 4. 81 9.1) 

2.61 0.54 5.00 O.ll I.ll 8.98 

2.61 0 . 18 1.61 O.SO 2. 11 6.45 

2.61 0.18 1.61 0.11 0.12 S.06 

2.61 0 . 18 1.61 0.04 0.11 4.51 

2. 61 0 . 18 1.61 0.001 0.004 4 . J< 

10. 76 23.681 

.' 

~ .-- - ~:J t::::il c:::J c:::J CJ 
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Table 9b 

Hacull Point - 1 .5-3 g 

U-I0 ft) 

1985 N 

Cala ••• f&aclculari4 20 

Porites (P.) sp.2 16 

Acro~l'. (1.) crat.rlfor ••• 5 

Acro22ra CA.) robusts 1 

Acroeors (~.) nobill. 1 

Lel.!toria i.!!!.u.!.! 2 

Aer0ter. (A.) azure. 4 

Acr02or. (A.) d1s1tlfera 2 

Pocl11o~r • .. crueo •• 1 

P.vta pallid. I 

Pocl11022'. elesan8 1 

Tot ... 60 

r--::; ~ C3 .--

~h:..: III,oI,",b"tIUII Frt·tlllcncy 
( C~ I~';:y I)-,.~'~T,;--Z;)-

Y s W 

5.2 1.1 2.4-10 . 4 0 . 61 

3.5 2.4 1.4-11.5 0.53 

U . 2 4.9 7.9-20.0 0.)] 

1'4.1 0.07 

1.9 4.3 3. 7-16.0 0.]) 

19.5 10.0 12.4-26.5 0.11 

8. 1 3.4 3.9-12 .0 0.20 

14.5 1.3 13.5-15 . 4 0.11 

13.0 0.01 

1. 5 0.07 

~.O 0.01 

7. 7 1. 1 1.4-44 . 1 

CJ ,...--- r--< 

Kt! I a t i v..: IJcn~llY nelOltJve 
"'rcf'''':IH:Y (rt: ... 1112) f)cnslt)' 

25.71 ' . 56 33.)) 

20 . 38 ].64 26.67 

12.69 1.14 8.33 

2.69 0 .23 l.il 

12.69 1.59 11 . 67 

5.00 0.46 3.33 

1.69 0. 91 • • 61 

5.00 0.46 3.33 

2.69 0 . 23 1.61 

2. 69 0 . 23 1.67 

2.69 0.23 1.67 

13. 68 

....--. 
~---' 

Percent 
Cover 

1.08 

0 . 50 

2. 24 

3.59 

0 .99 

1.53 

0. 60 

0 . 75 

O. )Q 

0 . 10 

o 04 

11.12 

~ 

R.e) iutve 
P~rcenl 

Cover 

9. 22 

4.2 1 

19.11 

10.63 

8 •• 5 

13 .05 

5.12 

6 . 40 

2 . 56 

0 . 85 

0 .34 

c--"l 

Impol'tanct! 
v"lul: 

~ 

51.32 

40.13 

'3L.a 

~16_ -
21.38 

n.48 

14.73 

6.92 

5.21 

4. 70 
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Table 9c 
S I , ..: 1)1 ' , I I J II " l J 1111 I· r '·'I"",Il t.!y 

Matuli Point - 6 • (20 ft) (. : ':- III~Y 'Jt .. = ,;C;C n f:"')-

1982 
N Y S " 

ActOEors (A . ) dana1 3 69.75,' 45.44 19.9i08 . 6& 0 . 08 

POtites (5 . ) .ontlculosa 17 4.74 2.43 1.22-10.)9 0 . 69 

Acro2ora (!.) nobill. 8 8.98 4.74 3.46-17 .32 0 . 11 

~(!..)~ 4 3.68 0.65 2.74-4.24 0 . 27 

StlJoehora .ordax 3 4.97 1.47 3.54-6.48 0 . 23 

ActOEors (!.) craterifor.ia 4 6.38 1.)) 4.58-7.71 a.n 

Porites ( !!.) ~ 3 5.13 1.99 4 - 7.91 0 .15 

Pocl11020l"a elc,sos 2 11.22 11.62 3 - 19.44 0.15 

lAftor!a e!lA!! 2 2.81 0.5 2.45- 3.16 0.15 

ravona ~ldivcnals 2 2.8 0.93 2.14-3.46 0 . 08 

~ .p .2 ( •• p1anate) 1 7.94 0 .08 

Lobo~ll11. c08tata 1 4 .47 0 . 08 

Funsla (P . ) acutari. 1 3.97 0 . 08 

~~ 1 3.24 0.08 

Alveo22u 1 2.45 0.08 

Toula 53 9.24 17.77 1. 22i08.86 

CJ CJ c:::l .. c:::l . E:::3 IC::l a::::::::JI !"""""-o .......-. 

He Lli I \I I,! IJcn~ I t~ R~loJ[lv~ Percent R.!1.Hlve l",ponancc 
"'I"Cllll':IH: y (Pia. ) Density Cover Percent "~hu.: 

Coycr 

_. 
3 .01 0.14 5 . 66 6.86 86.95 95 . 62 

2S . 94 0.81 32.08 0.18 2.28 60.3 

11.65 0 , 38 15.09 0.49 6 . 21 32.95 

10 . 15 0.19 7. 55 0.02 0.25 17 . 9S 

8. 65 0.14 5.66 0.03 0.38 14 . 69 

5.64 0.19 7.55 0.06 0.76 13.95 

5.64 0.14 5.66 0.04 0.51 11 . 81 

5.64 0.1 3.77 0.15 1.9 11.31 

5.64 0.1 3.77 0.01 D.ll 9.54 

3. 01 0.1 3.77 0.01 0.13 6 . 91 

3.01 0.05 1.89 0 . 02 0.25 5.15 

3. 01 0.05 1.89 G.(1l Torr T.U 

3.01 0.05 1.89 0.01 0.13 5 .03 

3. 01 0.05 1.89 0 0 4.9 

3.01 0 . 05 1.89 0 0 4 . 9 

2 .54 7. 89 

c::::il q CJ C:i C3 
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c-:; l ~ ....---. c::; r--1 .- r--, ,-., ~ --- r::J ,--., 

Table 9d 
s I;:.: I) ' l.I,- 'I.,,(IUII J: "" " IU~IlCY M~I.lt Ive f)cn~' t y Nel.,cJve Percent R.d.:tclve I_pon.nct: 
(1 .; lu-;;-y III ' 1 1M~ t;;;--t;;7:')~ ~· rc',u..:nl.:'1 (Pl:r 1'112) f)~nlO By Cover Percent Volluc 

Marui! Point - 6 • (20 ft) 
Cover 

)98S 

" Y 5 U 

PorHu (! .) .p.2 4) 4.41 1.98 1.14-8. 12 1 49.S 8 . U 70.49 1.)1 ).64 12) . 6) 

Acro~r. (A.) {rrelulsrt. I 1l8.24 0 .07 ).47 0 . 19 1.64 28.52 68.74 7).8) 

'cro~r. CA.) _guarro •• 8 60.88 76.85 ~ . 58224.21 7. 32 
0.)) 16.34 1.5) I) . ll 106 . 6")* 17.64 47.09 

Acro~r. CA.) nObilt. ) 96.64 17.55 ~ . 1)-255 0 . 2 9.9 0.58 4 . 92 1.65 1.98 18.8 

Acro~or. CA . ) hxaclnthua 1 12.4 0 . 01 3.41 0.19 1.64 1. S7 1. 78 a.89 

Acro~or. CA.) ccreal1a 1 n.)9 0.07 3.41 0.19 1.64 0 . 11 O.lS ).66 

Acro~r. (I . ) c ... aterffor-i_ 1 1),21 0.07 1. 47 0.19 1.64 0 .26 0.61 5.74 

eo.elMrae. colu.na 1 12.69 0 .07 1.47 0.19 1.64 0 . Z4 0.5a ).69 

Poc1110e2ra .etcbel!l 1 6.24 0 . 07 1.47 0.19 1.64 0 . 06 0.\4 5.25 

Stllo~r. aordax I 6 0.07 1.47 0.19 I.U 0 . 05 0.12 ) .21 

Totals 61 19.51 47.S1 1.14-255 1l.69 41.49 

• Two of the eiah[ colonies of Acropora (~.) .guerra •• were very exten.lv~ and by contact in. the. OUT findinga weTe av.., .. b, the two data. The two data 
are included in the calculations of v~lue8 in parenthe8ea and excluded for. the otheT calculation •• 

--

-

:--. 

-



c::J 

.... .... 
"" 

TOlible 10 • 
C;j I t.: II, :.1 I II." ( 1"11 

hlasa lSay - 2-) g (o-}O ft) (I '~,l,,,;)' III.II":; ~;~ i ;; -l.I~ ) 

1982 

" Y S " 
~ (~.) ap.2 14 5.2 ).b 1.0-1).4 

Conlaatree retiror.l~ 2 48.1 Ib.1 )6.7-59.4 

Hontl~ra verrllil 10 6.9 2.6 1. 7-10.5 

HDntleora venoaa 8 9.8 4.) ).0-1).5 

~.p.l I 55.3 

Porites .urr.~enslB I 50.0 

Pocl11020r8 eydouxl 2 1).8 12.0 5.3-22.2 

Pavone yarlana I )1. 5 

favltea c~l.n.t • 2 10.2 4.6 6.9-H.4 

Hont_atrea curta 2 8.6 7.8 3.0-14.1 

ravia ate1111er8 I 21.1 

Acroeora (A.) azure. 2 ).5 0.7 ).0-4.0 

Cosclnarae •• p.l 2 ).0 2.8 1.0-4.9 

Favia pallide 1 20.5 

Calaxea faaciculari. 2 7.2 1.8 5.9- 8.5 

Pavon. ap.l 1 14 . 5 

HldPo2hor_ .tcroconoa I 9.8 

Acro2ora (~.) hl_clnthua 1 7.0 
._._-

c=J c:J c:J Qc::J , &:::J &:::J c::J 

J' fl"I"~'" Y 

0.47 

0 . 1) 

0.47 

0.40 

0.07 

0.07 

0.1) 

0.07 

0 .1l 

0.1) 

0.07 

0.1) 

0.1l 

0.07 

0.07 

0.07 

0.07 

0.07 
--- --

Rel"ll \,10.: Ucn :. lly 

t-'rcllu":Ul:Y (Pu ",2) 

14.83 1.87 

4.10 0.27 

14.83 I. )) 

12.62 1.07 

2.21 0.13 

2.21 0.1) 

4.10 0.27 

2.21 0 . 1) 

4.10 0 . 21 

4.10 0.21 

2.21 0.1) 

4.10 0.27 

4.10 0.27 

2.21 O.ll 

2.21 0.27 

2. 21 0.1) 

2.21 O.l) 

2.21 0.13 
.- - .- _ . . - -

ltel iHfvc Percent 
Ih:nslc )' Cover 

2J . )1 0.58 

).)) 5.10 

16.67 0.56 

I).)) 0.72 

}.61 ).20 

1.67 2.62 

) . )) 0.55 

1.67 1.04 

3.)] 0.24 

l.ll 0.22 

1.67 0.81 

).)) 0.0) 

).)) 0.0] 

1.67 0.44 

).ll 0.11 

1.67 0.22 

I.b7 0.10 

1.67 0.05 _ .. _- -

- .--­~ .;; '-

K~J.,( Ive rMponoince 
I't! rc:c:nt Value 
Cov!.: .. 

3.46 41 . 62 

)0.40 )7.8) 

). )4 )4.84 

4.29 [ 30.24 

19.08 22.9b 

15.62 19.50 

) . 28 10.71 

6.20 10.08 

1.43 8.86 

-=- To,. 

-
4.8) 8.71 

-
0.18 7.61 

0.18 7.61 

2.62 6.50 

0.66 6 . 20 

1. )} 5. 19 

0.60 4.48 

-
O. )0 4.18 

c::::i c::J C:J 
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CJ 

Table lOb 
~ I'::., tll lo l'Ih,,( lu l' Fr\·' tuCUl, )' 

Fa •••• aay - 2-) • (6-10 rt) ( 1; ,;"1 0 11 )' 1J , . ,"'..:t;N-t~)-

1985 

H Y 5 w 

Porites (P.) .p.2 30 5.0 2 . 9 I.O-ll.O 0 . 80 

Pocl11o~or. verruCO.8 7 10.2 7. 5 2.4-24.9 0.27 

Montl~or. verrilli 6 8.0 2.4 6.0-11.2 0.20 

Acro~n (A.) hr:adnthue 4 J . 2 0.9 2.0-4.0 0.27 

Le2 to r La .2!!.!n!! 2 7.2 5 . 2 J . 5-10.8 0 . 1l 

Pavona sp.l 2 7.4 2.6 5 . 5-9.2 O. \J 

Astreo~or. alrlo~hth.l .. 1 14.5 0. 0 7 

Koata.trea curta 1 14.5 0 . 07 

Acrapo!,! (.!.) ap . 1 2 J.8 0 . 4 J.5-4.0 0.1l 

Acro~r. (A.) disltifer. 2 J.5 0 . 6 J.II-J.9 0.1l 

Favltes c0!2lanata 1 8.8 0.07 

Hont12or8 eischner! 1 7.9 0.07 

tIOntt~u. ap.l 1 5 . 0 0 . 07 

Totd. 60 6. J 4.J 1.0-24.9 

CJ c::J c::J .c=J . c:J i::::J l:::i ~ &::::::JI 

thd. q lvc I)&:n~ I t; R~l il c1ve 

~·rc' t "":I)(. y (Per fa ) n"nsity 

)) . 20 2.16 50 . 00 

11 . 20 0.50 11.67 

8 . 30 0.43 )0.00 

11 . 20 0.29 6 . 67 

5. J9 0 . 14 J. JJ 

5. J9 0 . 14 J.ll 

2 . 90 0 . 07 1.67 

2.90 0.0 7 1. 6 1 

5.J9 0 ,]4 J . JJ 

S. J9 0.14 J.JJ 

2.90 0.07 1.67 

2. 90 0.07 1.67 

2. 90 0 . 07 1.67 

4.29 

c::JI --. -

Percent Rod.Hive 
Cover ".rrcenc 

Cov<:r 

0 . 55 28.SO 

0 . 62 32.12 

0.24 12.44 

O.OJ 1.55 

0 . 07 J.6J 

0.06 J.11 

0.12 6.22 

0.12 6.22 

0 . 02 1.04 

0.01 0 . 52 

0.04 2.07 

0.04 2.07 

0 . 01 0.52 

1.9J 

----. ---. 
.. J 

Import~nce 

V.,luc 

111.70 

54.99 

30 . 74 

19.42 

12.35 

11 . 8J 

10 . 79 

10. 79 

9.76 

9.24 

6 . 64 ._. 
6 . 64 

5. 09 

-
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Table JOe 

fagaa8 8ay - 6 • (20 rl) 

1982 

" 
Poctlloeora eydouxi 2 

!!!2!!!~ 17 

eoacinaraes 14 

Porites (P.) sp.2 9 

~ (!.) .!!!.t.!..! 6 

Montl~ r. elschnerl 4 

!!:!.!! 4 

Potites (5.) aonticulosa 3 

Alve0e! .... 3 

Cu hut("ea 3 

SCllocoeniella .~~C. 2 

Coscin.rae. sp.l (a.oothcr) 1 

~ (! .)!.!!! 2 

P •• ..ocor. sp . 1 (S-.o-arown) 1 

Hont12ora verrilli (brown) 2 

Poc111o~u 1 

A.treo~r. 1 

Cal.x •• f •• ciculari. 1 

Fav1t~8 rrexuos. 1 

~ .---. ---. 

";I t.- IJI. I'Ih"lluli 

( j vl .. ;;y n •. , ... ~t';;7·1 ;; -'::; ) 

Y s w 

36.01 41.12 6.93-65.08 

7.5 4.58 2.96- 18 

4.54 1.46 2. 74 ~ 7.1l 

3.82 2.n 0.9- 9,38 

8.77 3.13 3.87 · 12.41 

8.16 1.95 6.42- 10.95 

5.53 2.02 2.74-7.42 

J.IS 0.95 2.4S-4.2' 

1.99 0 . 26 1. 73-2.24 

4.21 2.49 [.41- 5.92 

6.71 4.59 3.46-9.95 

16.25 

2.49 2.81 0.S-4.41 

14.7l 

6 2.12 4.5-1.5 

8.37 

7.75 

7 

5.66 

.---. 
J l1 ::-:J r-J ~ ,--, ,---, 

I-'r"'III': " " y l(c 1.11 I \Ie Ih:u ~ I ty I(t! 1.lt Ive "creene K,d.lfl ... !! l ... pOfloinct: 

"'1'<:11""'11' y (PI: r ... 2) I>.:ns J l Y Cover ".treenl V,Jlu'= 

Cover 

0.1 3.17 0.08 2.44 1.35 54.44 &0.05 

0.6 19 . 05 0.64 20.1) 0.)8 15.32 55.1 

0.5 15.87 0.53 11.07 0.09 ] . 62 36.56 

-
0.2 6.35 0.34 10.98 0 . 06 2.42 19.75 

0.15 4.76 0.23 7.32 0.16 6.45 18.53 

0.2 6. )S 0.15 4.88 0.08 3.23 14.46 

0.2 6.35 0 .15 4.88 0.04 1.61 12 . 84 
. 

0.15 4.76 0.11 1.66 0 . 01 0.4 8.82 

0.15 4 . 76 0 . 11 3. 66 0 0 8.42 

0.1 3.11 0 . 11 J.66 0.02 O.tH 7.64 

0.1 1.11 0.08 2 .44 0 .0 ) 1. 21 6.82 

0.05 1.59 0.04 1.22 0 .08 3.23 6.04 

0 . 1 3.11 0.08 2.'4 0.01 0.4 6 . 01 

O.OS 1.59 0 . 04 ),22 0 .07 2.82 5.63 

0.05 1.59 0.08 2 . 44 0 .02 0.81 4.84 
-

. 0 .05 1.59 0.04 1.22 0.02 O.ftl 3.62 

0.05 1.59 0 . 04 1.22 0 . 02 0.81 l.62 

0.05 1.59 0.04 1.22 0.02 0.81 3.62 

0.05 1.59 0.04 1.22 0.01 0.4 1.21 
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c:J 

Table 10e: 

ra, ••• Bay - 6 • (20 (t) 

1982 

Pavonfl .p . l 

Le!taatrea l"'r •• 

~(~.) 

Fav!les c:~laQ.t. 

Le2t •• trea 2urturea 

TOlala 

CJ c:J c:J 

~ I t.: III . •• d,,,t lUll I " -'1 11",'1<, Y 
(I .., I 'II, Y II J .~ "'o.! t; :-;{",,;"'7',IO) 

N Y s W 

1 4.9 O. OS 

1 2.74 O. OS 

1 2.S O. OS 

1 2.4S 0 .05 

1 1.41 o.os 

82 6.55 1. 5 .9-65.08 

.r:::::l • p p c:a I::::::J 

Kci.I ( . ... .: III: n:.1 ty M.: 1.lt i vc I'c rcent M..: Ltd ve I mpoCl .t nce 

!·'rcll".:ncy (I'cr m2 ) Df.:n~ I t Y Cover I'~rcent V",luc 
Cover 

1.59 0.04 1.22 0.01 0.4 1. 21 

1.59 0.04 1.22 0 0 2.81 

1.59 0.04 1.22 0 0 2.81 

1.59 0.04 1.22 0 0 2 . 81 

1.59 0.04 1.22 0 0 2.81 

1.13 2.48 

--. c:::JI - ~ c:::l C3> CJ c:::::3 c=! 
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Table IOd 

Fa, •• a Ba, - 6 • (20 ft) 

1985 

Honti2ora 

~ (!.) sp.2 

Poctlloeora elesana 

Pocilloeora eydouxi 

~.p. ) 

~~ 

Acro~r. 

C~laxe. f.acicularls 

eo.cinal'He sp . l 

Poet 11oeore 

Poclll0!2ra verruco.~ 

~~ 

LeetBatr.. l!:ur2urea 

Totah 

" 
20 

11 

6 

) 

6 

) 

2 

2 

2 

2 

1 

1 

1 

60 

~ ~ 

I!. l r=J iCJ 

:i l,-" U' -, llllu,clul> rr ·-'III",I1 I.: '1 
( r .~ I ~ ,~;Y I II .• ,,:;i;;:;--; -;;-;;.;,.-

Y S W 

23.6 21.82 2.24-98 . 5 0 . 1) 

5.)2 2.24 1.1)-9 . 8 O.S) 

16.28 10.82 ).46-)) . 34 0 . 4 

)1.05 20.35 8.94- 48.9 0 . 2 

8 . 65 5 . 11 3 . 16-17 . 3 0.27 

13.12 2.91 9.87-15.4 0 . 13 

11.41 7. 79 11.9622 .9 O. D 

8.57 4.31 5 . 48-11.6 O. Jl 

6 . 99 1.51 5.92-8 . 06 0 . 1) 

4.47 0 4.41-4 •• 1 0 . 1) 

13.86 0 . 07 

9.95 0 .07 

3.54 0 . 07 

15.25 15.89 1.73-98.58 

~ 

c:J l":1 rl .....-- c=; <1 L"1 

Itel.1t I V": Ilens I ty ltel il (iylo! Percent Roe) .l(lve linporl.1I1r .· 

I~r CII '''! III.:y (Pe r 11\2) I)ensity Cover r~rcen( V .. luc 

Cover 

24 . 41 1.87 )).)) 14.8) 69 . 5) 127.27 

17 . 71 1.0] 18.)) 0.27 1.27 37.]] 

1).)8 0.56 10 1.59 7. 45 )0. 8) 

6 . 69 0.28 5 2.71 12.8 24.49 

9 . 0) 0.56 10 0.4) 2 . 02 . 21.05 

4.)5 0.28 5 0.)9 1.8) 11.)8 

4 . )5 0 . 19 1.1) 0 . 5 2. )' 10.02 

4.)5 0.19 ) . )) 0 . 12 0 . 56 8 . 24 

4 . )5 0.19 ). )) 0.07 0 . )) 8 . 01 

4.)5 0.19 ). )) 0.0) 0 . 14 7:..82 

2.34 0.19 1.67 0.29 1.)6 5.)7 

2 . )4 0.09 1.67 0.07 0 . )) 4 . " 

2.)4 0.09 1.67 0.01 0.05 4.06 

5.6 21.)) 
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Table 11. 

Cape Lareen - 28
) m (6-10 tt) 

1982 

N 

Nonlifor. verrl11i 18 

PocU lo~ra eydouxi 4 

Le2torh fh!n!! 5 

favitee fl •• uo •• 2 

~ (!.) sp.l 6 

Acroeor. (!. ) cr.t.rifo~l. 2 

Kont12or. venD •• ) 

Favia rot .... o. I 

AIl/eoEor. viridis ) 

toadn., •• _ .p.1 2 

ftOnti2!::!C4 ap.l 2 

Mont.str.e curta 2 

Fevlt •• halieDt. I 

ActOEor. (h.) hlaclnthus 2 

Poclllo~r • • p. (Juvenile) 2 

C.l •• ea falcicularS. I 

Aatce0e!r. !lrSo~hth.l .. I 

Favltee co.~l.n.te I 

• • 
c:::J CJ c:::J ---

::. , L .; ",-. 1 I 11".( JUII 
(r:'- I~'ny 1l1.11I ::· ~;;7l~) -

Y S " 
~.6 2.6 1.0-10.0 

24.4 \1.5 8 .... )6.5 

18.0 1l . 8 2. 4-30.0 

26.5 16.0 U.2-)1.8 

).) 1.9 J ,0-5.2 

11.2 1~.8 6.0-28.3 

9. ) 9.) ).0-19.9 

29.5 

2.8 0.8 2.0- 1. 5 

4.) 0.5 1.9-4.6 

3.) 1.8 2.0-4.6 

3.2 1.1 2.4-4.0 

i1 . ~ 

3.~ 0.6 3.0- 3.9 

) .S 0.1 1.0-4.0 

1 . 1 

4.2 

4.6 

-r-- ~ c::a 

l!r'·'I' '':III..}I Ih: 1.1l I II .... U\: n .,1 t~ ,.~ 1 .. [ i ve 1'f:rc~J'lt R,,);tt Ille t "..portance 

Frl;., .. .tIl\:Y ( Per • ) n .... ns 1 t)' Cover I'.ercent Valu\: 
COVl:t 

0.61 21.1~ 2.31 30.00 0.10 6.~1 58.32 

0.20 6.49 o.n 6 . 61 2.89 21.1) 40.29 

0.20 6.49 0.66 8. )) 2.46 2).09 )1.91 

0.13 4.22 0.26 ).)) 1.11 16.05 ll.60 

O. )J 10.11 0.79 10.00 0.09 0.84 21.55 

0.13 4.22 0.26 ).)) 0.86 8.01 1~.62 

0.20 6.49 0.40 5.00 0.44 4.1l 15.62 

0.01 2.21 0.1l 1.61 0.90 8.45 12.)9 

0.20 6.49 0.40 5.00 0.0) 0.28 11.17 

O.ll 4.22 0.26 ).)) 0.04 0 . )8 7.9) 

-O.l) 4.22 0.26 ). )) 0.0) 0.28 7.8) 

0.1) 4.22 0.26 3. )) 0.02 0.19 1.14 

0.07 2.21 0.11 1.61 0.32 ).00 6.94 

0.01 2.21 0.26 ).33 0.0) 0.28 5.88 

•.. 
0. 0 7 2.27 0.26 ).33 0.0) 0.28 S.88 

0.07 2.21 0 . 13 ).67 0.05 0.41 4.U 

0. 0 7 2.27 0.11 ).67 0.02 0 . 19 4.13 

0 .07 2.21 0.11 ).61 0.02 0.19 4.ll 

-

~ Q 

" - 1:::3 ........, ....--, 
c::J - CJ c::::J [:=J 
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c:J 

Tab!.! lib 

Cape Latsen - 2-3 • (6-10 it) 

1985 

N 

Kuntl~r. verrilli 11 

~ (~.) .p.2 6 

Acro~ra (A.) cratetiforal8 ) 

Hl11e~r. ~1.tl2hllla ) 

calaxes faeclcularls ) 

Acro2ora (A.) dlaltlfera ) 

~nt.strea curta ) 

Pocl110eo,s elesaD. 2 

Poc1110eor. verrucoe. 2 

Montleo,. aoe1811a 1 

AcrDeora (A.) se .. lfera 1 

Acroeora (!..) !.!!!!!! 2 

Gont8atrea r~tifor.is ) 

Pocilloeora dana~ 2 

Favia atelliaera 2 

~~ 2 

Acto~ra (A.) hlaclnthu. 1 

Astreopora .yriophthal .. 1 

• • 

c:J c=l CJ c:::J 

~ 1 :. 11 , . .1 I , 1"" 1" '1 1" , ···I.· .. .. .. y 
(,,,1,. ,, '1 1. , .,,, ,,01 (; , " -I ~-\.~. ) 

Y S W 

15.9 10. ) 2. 6-36 . 5 0.73 

).1 1.1 1.7-'.5 0.40 

20.0 5.5 14.5-25.5 0 . 20 

20 . ' 11.3 11.0-)).0 0.11 

8.2 , .1 4.9-12.8 0.20 

12.) 2.9 10.0-15.5 O.D 

10. ] '.9 6.0-15.6 O.ll 

16.9 15. ) 6.0-27 . 7 0.07 

D. ) 8.1 7.5-19.0 O.D 

28. 5 0.01 

28.) 0.07 

10. ) 2.1 8.8-11.7 0.)) 

, .1 ).1 1.4-7.S 0.07 

).) 0.' ).0-) . 5 0.1) 

6 . 8 5. ) ).0-10. S 0.07 

6 .0 ).0 1. 9-8 . 1 0.07 

lS.O 0.07 

B.I 0.07 

41 

c:::J E:::3 ---... &::::jJ ~ 

It", I ,'. I v.: Dell :.' (Y Ml!lo1tivL! rercent R.d"ttve ImportilnCe 
t'rc II""lll 'f (Pet ,.:') 1)1.:1\51 t )' Cover "I!tctnt V., I u!o: 

Cov(:t 

23.10 2.22 28.33 6.1A 4).)7 95.40 

12.99 0.78 10 .00 0 . 07 0.49 2). " 

6.49 O. )9 5 . 00 1.29 9.05 20.5' 

4.22 0.)9 5.00 1.55 10.88 20.10 

6.49 O. )9 5.00 0.24 1.68 D.ll 

4.22 0.)9 5.00 0.48 ).)7 12.59 

'.22 0.)9 5.00 0.)7 2.60 11. .-
2 . 27 0.26 ).)) 0.82 5.75 11. )5 

'.22 0.26 ).33 0.4] ).02 10.51 

2 . 21 0.13 1.61 0.81 5.82 9.76 

2.27 O.D 1.67 0.82 5.75 9.69 

'.22 0.26 ).)) 0.22 1.5' 9.09 

2. 21 0.)9 5.00 0.07 0." 7.76 

4.22 0.26 l.ll 0.02 0.14 7.69 

2.27 0.26 ).)) 0.12 O.~' 6.44 

2.27 0.26 ).n 0.08 0.56 6.16 

2 . 27 0 . 1) 1.67 0.2) 1.61 5.55 

2.27 O.ll 1.67 0.18 1.26 5.20 

• o • 

c::iI c::iI ~ ~ CJ CJ 



r=J 

.... .., ..,. 

c::-J c-:-:; (""'J .,----, 

table llb 

Cape Laraen - 2-3 • (6-10 it) 

J98S 

N 

FaVltea coaelanata I 

Acroeora (!.) oceIlets I 

Acro22ra (!.) .p.l I 

Total. 60 

~ r-l 

Sl ~.;: '''.IIII."tJUil 1·'rl·ljUCIH.y 

(t ,.; I~ '~IY III .,;;~ (-; ;:;- r;;-;;;.-)-

Y S " 
12.8 0.07 

8.1 0.07 

2.4 0.07 

12.1 • . 1 1.1-36 . 5 

rJ [1 r----. ~ ,.........., ,..........., 
~ LJ 

II~ I ,I( I \It! I)cn~ll~ RIi::I .. [,v~ Percent R.d.lt I'Ve tmport .. nct! 

,,' rcc,u.:n c y (Per. ) Ot:O!i 1 t y Cover Percent VOl 1 uc.: 
Co..,(:[ 

2.27 0.13 ,<1 In" 1.19 ~.ll 

2.27 0.13 1.67 0.07 0.49 4.43 

2.27 0.13 1.61 0.01 0.07 4.01 

7.Bl 14.25 
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Table He 

Cape Laratn - 6. (20 ft) 

1982 

!!!!!!!. (~.) .p.2 

~!!ill!!! 

Honti2ora verrilli 

Porites (!.) .anticulo •• 

PocI11o~or. eydouxi 

Le2tofla fh!l&!! 

'latayn deed.lea 

Coaclnaraes 

C.la ••• f •• cicular!_ 

!!!!!!!. (!.) .!!£h!!l 

Acroeors (!.) hu.UIa 

Acr~r. (A .) 

Acro25!:ra (I.) 

' • .-rcor •• p.l 

Hontl~r. e18chner1 

.cro~r8 (A.) hlac1nthua 

Stlloc~n1ell. araata 

Conlo~ra 

CJ c:::J C:J 

N 

11 

1 

9 

1 

1 

2 

1 

6 

3 

2 

1 

2 

1 

1 

1 

1 

1 

1 

c:::J 

S'.lo.! III :. 1 I , llIIl l UI' rrt· 'lllc IH.y 
(C ... III~Y 1I,.,~l;r r. \ ;;0.) -

Y s w 

J.11 . 1. 99 J . 22-6. 48 0.67 

11.36 6.49 J . 24-19 0.)] 

5.22 2.H 2.14-19 0.5J 

4.46 3.52 0.5-10 . 2 0.47 

44.4S 0.07 

21.43 19.91 1. J5-35. 5 0.13 

31.51 0.01 

5.2 2.54 2 .1 3-8.83 O.ll 

6.83 1.25 5 . 48-7 . 94 0.2 

8.99 0.11 8. 49-9 . 49 0.13 

16.88 0.07 

2. 58 0 . 82 2-3.16 0.1) 

9. 38 0.01 

1.35 0. 01 

6 .48 0 . 07 

5 0 . 07 

4.9 0 . 01 

4.69 0.07 

c::J CJ - :l 

It&:).'1 1\/..: IIcn ~ I Ly Re lilt hI,! 

F rc'I"":II ~ Y (Pcr 1112) O..:nsit y 

lB . 16 1.19 18.)] 

8.94 0.88 1l.61 

14.36 1.14 15.0 

12.14 0.88 11.61 

1.9 0.11 1.61 

3.52 0.25 3. ll 

1.9 O.l) 1.61 

8.94 0.16 10.0 

5.42 0.3A 5.0 

J.52 0.25 3.33 

1.9 O.ll 1.67 

J.52 0.25 J.ll 

1.9 O. ll 1. 67 

1.9 O. l) 1.67 

1.9 0. 13 1.61 

1.9 O. ll 1.61 

1.9 O. ll 1.67 

1.9 O.I) 1.61 
----- L. 

Pl!rceftt R.! ) i\( I ve 
Coyer 

0.19 

1.14 

0.29 

0.21 

1. 72 

1.29 

1.44 

0.19 

0.14 

0 . 16 

0.29 

0.01 

0.09 

0.06 

0.04 

0.03 

0. 02 

0.02 

c::::3 

Percent 
Cover 

-

--. 
... --

2.59 

15.51 

J.95 

2.86 

2].4 

11.55 

19.59 

2.59 

1.9 

2.18 

J.95 

0 . 14 

1.22 

0.82 

0 . 54 

0 . 41 

0. 21 

0.27 

c::::3 

[lIIportanCI: 
Value 

)9.08 

36.12 

33.31 

21.21 

26.91 

24.4 

23.16 

21. 53 

12.32 

9 .03 

1. 52 

6 . 99 

4. 19 

4. 19 

4. U 

3. 98 

3.84 

3. 84 
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Table lld 

Cape Lareen - 6 • (20 tt) 

1985 

Kontleora aoelelta 

Leetorls Rh!lI!! 

Acraeoe. (!.) hlaclnthu8 

~ (!.) .p.2 

Aatreo2ora 

£lEha.tree seratlla 

eo_clnarsea .p.) 

Mont.etree curta 

Pocl11oe£ra !ydouxl 

~ 

Kontleora callculata 

~ Y!.!.!!!!! 

Acro2ura CA.) valida 

Acroeora (I.) c~at.~lfon.i. 

Gal •• e. fa.ciculari. 

!!!.!.! ~ 
Coacin.~.e. col ... ,. 

Alveo~ora viridis 

CJ c::::J c:::J c::::J 

H 

26 

4 

4 

4 

2 

) 

) 

2 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

S Il., I j I ~. I I II", ( 11111 .. r'·'!II\. ncy 
1I .. 1 .. "y u-•. ;~~;~i,;-;-';) -

Y S " 
15,01 7.53 2.24-35.01 0.93 

21.03 2S.99 3.35-59.59 0 . 2 

9.64 J.44 5.66-14 0.21 

3.69 2.08 1. )-6.)2 0.27 

18 16.91 6-30 0, I) 

10.1 5.4 S-15.75 0.2 

S. 48 1.54 4.24-1.21 O. J) 

5.91 2.52 0.13 

16 .49 0.07 

14.1 0 . 01 

13.42 0 .01 

11.62 0.01 

9 .54 0.07 

9 0.01 

4.24 0.01 

4.24 0 .07 

2.U. 0.01 

1.4 0.07 

c::J c::J --. CJ 

Mt! I .q Ive br,:n :ol l'f k~ I Oj tjve Percent R.d.H I \If: t .. port.t 11 

,.·n'.' ..... II <.)' (PI"" ",2 ) rNnsity Covtr I"crcent VOilul: 

Cover 

30 5.21 43.33 II.S8 SI. 84 I2S.ll 

6.4S 0.81 6.67 6.04 27.04 40.16 

8.71 0.81 6.61 0.65 2.91 18.29 

8.71 0.81 6.67 0 . 11 0.49 15.87 

4.19 0.41 3. )) 1.S. 6.76 14.28 

6.45 0.61 5.0 0.58 2.6 14.05 

4. J9 0 .6 1 5.0 O.IS 0 . 67 9.86 

4.19 0.41 ).33 0.1l 0.54 8.06 

2.26 0 .2 1.67 0.43 I. 92 5.85 

2 .26 0.2 1.67 o. )4 J. 52 5 . 45 

2.26 0.2 1.61 0.28 1.25 5.18 

2.26 0 . 2 1.67 0.21 0.94 4.81 

2.26 0.2 1.67 0.14 0 . 63 4.56 

2.26 0.2 1.67 0.13 0.58 4.51 
-

2.26 0.2 1.61 0.0) 0 . 11 4.06 

2.26 0.2 1.61 0.0) 0.1) 4.06 

2.26 0 .2 1.61 0.0) 0.04 ).91 

2.26 0.2 1.67 0 0 ).93 

:::-::J CJi C::3 ~ .. C] c:::3 c::::l 
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Table 12. 

FaSafuc Bay - I .5-2 • (5-6 It) 

1982 

Acraea ... (A . ) hX8cinthu8 

Porit •• (P.) .p.2 

Acro~r. (A.) , ... iler. 

Acro~r. (A . ) 1rt_sul .ria 

Le2;torh ih!.l&!.! 

~.p.l 

Acro~r. (!.) dana' 

Montl eor. verrilli 

Acraea .. s (A.) aZurea 

ravites flexUDa_ 

~ variana 

[chinot2ra hit_utl •• t .. 

"111e~r. 21.tX~lll. 

Dt~lo •• tre. helioEor. 

ActOEor. (! . ) craterifor.la 

Fayia rot~n. 

Mont.atre. curta 

!2.!!.!!! (!.) !!!!. 

c::::J CJ CJ ~ 

~ i;l ,,: u. ,. I 1 I lI"t I till I-"r.·" ""O C)I' 
(I:u 1 ~ I;;-Y ,11 .. :;;;r:7f;-;';)-

N Y s W 

8 S8 .2 )S.2 20. )-)28.0 0 . 40 

IJ 8. ) S. S J.0-19.4 0.47 

7 36.7 11.2 7.0- 61. 6 0.21 

S lS . 4 14 . 2 24.0-S9.0 0 . 27 

• )). S 18.0 16.2-S8.8 0. 27 

) )) . 2 17.2 20 . 4- S2.8 0.1) 

2 22.7 6 . 1 18.4-2 7.0 0. 11 

2 20.2 6.8 IS.4-2S.0 D.D 

2 11.6 8.6 5.5-17.7 0.1l 

I 46.6 0.07 

2 15 . 4 II. 7 7. 1-2).6 0.01 

I 38.8 0.01 

I 32.1 0.07 

I 3O . S 0 . 07 

I 28.7 0.07 

I 23 . 4 0.07 

I 20.5 0.07 

I 21.2 0 . 01 

CJ CJ ~ ~ 

R<!JO'Iclve IltIportancc H..d .1l i VI.!' !Jell!. i ty Itl!1atJve Percent 
Frl,:cl .. ..: .. cy (Pc-r r11 2 ) Dt.:ns tty Cover Percent V .. I \Ie.: 

Covcr 

12.86 1.07 13. ]) 17.60 46 . 92 73.11 

15.11 1. 74 21.61 1.14 1.67 18 . 4S 

8.68 0 . 94 11.67 11.67 14.67 lS.02 

8.68 0 . 67 8. )) ].4) 9.27 26 . 28 

3. 6 8 0.54 6.67 S . 74 1 . 16 22.51 

4.18 0 .40 S .OO 4. n S.1l 14.11 

4.18 0.27 1. )) 1.12 1.40 8. 91 

". 18 0 . 27 1 . )) 0.90 1.12 8.6) 

4 .18 0. 27 ).11 0.36 0.45 7. 96 

2.25 0 . 11 1.67 2.28 2.8S 6 . 71 

2. 25 0 . 21 l.ll 0 .6. 0.80 6. )8 

2.25 0.1) 1.67 1.59 1.98 5.90 

2 .25 0.1) 1.67 1.09 1.36 5. 28 

2.25 0 . 11 1.67 0 . 98 ).22 S. l' 

2.2S O.ll 1.67 0.87 1.09 5.01 

2. 25 O.ll 1.67 0.57 0.71 4.6) 

2.25 O. ll 1.67 0.44 0.55 4.47 

2.25 Olll 1.67 0 •• 7 0.59 4 . ~1 

c=:J c:::::JI ~] c:::J c:::J c:::J C] 
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Tabla 12b S I "to: III :.II"llJ", 1011 

ra •• foe .ay - 1.5-2 g (5-6 tt) 
(I 'ul(JIIY 1)4,:, ..... (t"C~ tn c . ) 

1985 
N y S W 

Acro~or. (A.) hlac(ftthua 18 39.0 22.1 3.9-8L6 

!!!.!.!!!! (!.) ap . 2 13 4.5 2.7 1 .. 0-9.9 

Acro22ra nobill. 5 15.9 11.2 S.7-)).9 

Acro~r. CA.) robuata 3 32.1 29.9 6.5-65.0 

Acr~r. CA.) .... lfers 4 21.0 15.1 9 . 9-43.3 

Hontl~r. verrllli 4 14.1 12.1 3.9-29.4 

Hontl~r. elachneri 2 19.0 6.3 14.1-23 . 4 

Hl11e~or. 21atl2hllla 1 11.2 

Poclll0!2ra varrucoea 2 13.2 8.1 7.5-18.9 

Monti!! ... ehrenbcrltl 2 10.7 3. 3 8. 4-13 . 0 

~ (!..) .!.!!! 2 23.4 3.0 21.2-25.1 

AceoEa ... (1.) crat_rlfora'. 1 20.9 

Acro~r. (!.) divaricata 1 20.4 

~ntl~r. cal1culat. I 17.0 

Acro~r. (A.) .p.l 1 8.0 

Tot." 60 22.1 19.9 1.0-81.6 

~ c::J c:::J .c:J " CJ E::::::I t=:I t=:l 

I· r"'lu",l\cy 

O.S] 

O.S] 

O. J] 

0.20 

0.27 

0.20 

0.13 

0.07 

0.13 

D. ll 

0.07 

0.07 

0.07 

0.07 

0.07 

~ 

• -
kt: I hi I v.: IJt:nl>lt~ Kel .. clve Percent R~J.l(lve hftportanca 
':rcll"':lh:y (Pt'r .. ) J>.:nsilY Cover Percent v. 1 IoU: 

Covce 

18.47 3.72 )0.00 57.88 67 . 70 116.17 

18.47 2.68 21 . 61 0.58 0.68 40.12 

I1.S0 1.03 8.33 2.86 3. 35 23.18 

6.97 0.62 5.00 7.92 9.26 21.23 

9.41 0.83 6.61 3.98 4.65 20.13 

6.97 0.83 6.67 2.01 2.31 15.99 

4.S] 0.41 3. 33 I. 22 1.43 9.29 

2.44 0.21 1.67 4.26 4.98 9.09 

4.13 0.41 3.JJ 0.67 0 . 78 8.64 

4.S1 0.41 3. JJ 0 . 39 0.46 8.12 

2.44 0.41 3.33 1.77 2.07 7.84 

2.44 0.21 1.67 0.71 0.8] 4.94 

2.44 0.21 1.61 0.68 0.80 4.91 

2.44 0.21 1.67 0.47 0 . 15 4.66 

2.44 0.21 1.67 0.10 0 . 12 4.23 

12.40 81.50 
-- ~-

L::Il .--
E:=» CJ:~ c:::J c:::::i c:::J 
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Table 12c 

Fagafue Say - 6 D (20 f[ ) 

1982 

~(!.)~ 

~ (!.) .p.2 

Montl~or. elacbnerl 

~ .!!!.!!!!! 

~ (!.)!!! 

Echino2!!:~ll1. 

"ont l~ora verrill! 

AIIua0l!0ra 

!!!ll ~1 

Acr0E!:0ra (I.) 

~~ 

Lel!torla .2!!!n!! 

PbtUlu pl.1 

Poctllo22ra verrucae. 

Acro~r. (A.) daDa. 

!!!2!!!. ap. 2 

~ 

Pavona .. ldlvenata 
- - --

....--: 

N 

2 

1 

S 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

~ ~ 

!Io i "'" I)' : . • , I h .. t I U.I 
((';1 (11,'1 1I, ,;~~;r::t ;;-:-;)-

Y S " 
211.7& 37.64 181.22)8.4 

1.88 4.17 2 ~ 16 

28.S9 17 . 45 16.1359 . 19 

18.0) 27.06 58. "!i1 .16 

4S.S8 S6.45 5 . 66- 85 . 49 

30.94 ).61 28. )9'il.49 

I1.S1 1.0S 6 . S2-16.49 

61.66 

45.69 

31.81 

28. )1 

24.49 

23.66 

12.36 

21.49 

18.44 

]S . ) 

9 

['"J r-:l .-- ,...--, ~ r::::J ",---, 
l- ] ~ ~ 

rh"lucIH:: Y Ihd.lt l ye lJt!n:.llY Hd"tjy~ P~rcent R.d.Hive Importanca 

Fu,tl·h.:n..:y (rn l1li 2) f)cn5it), Cover Pcrcene: V.llue 
Coycr 

0.1 2.86 0.21 S.O H6?61)* 62.99 10.8S 

O.S 14.29 0.9S 11.S O.SS 0.48 )2.21 

O. ) 8.51 0.68 U.S S.61 4.91 2S.98 

0.2 S. 11 0 . 27 S.O 11 .69 11.86 22.S1 

0.2 S.l1 0.21 5 . 0 1. l8 6.74 17.45 

0.2 S.l1 0.21 5. 0 2 .04 1.11 12.48 

0 . 2 S.l1 0.21 S.O O.ll 0.29 11.00 

0.1 2 . 86 0.14 2.S S.O) 4.36 9.12 

0 .1 2.86 0.14 2.S 2.) 1.99 1.)S 

0.1 2 . 86 0.14 2.S 1.11 0 . 96 6 . )2 

0 . 1 2 . 86 0.14 2. S 0 . 89 0 . 11 6.n 

0 . 1 2 . 86 0.14 2 . S 0.66 0.57 S.9) 

0.1 2.86 0.14 2 . S 0.62 0 . S4 S.9 

0.1 2.86 0.14 2.S O.SS 0 . 48 S.84 

0.1 2.86 0.14 2 . S O.SI 0.44 S.B 

0.1 2.86 0.14 2.S 0.31 0.)2 S.68 

0 . 1 2 . 86 0.14 2.S 0.26 0.23 S.S9 

0 . 1 2.86 0 . 14 2.S 0.09 0.08 S.R 
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Table 12c 
II . :.' • 1 If .. , I till S . I. .. "r'·'I"..,·H·Y Mcl •• t IV~ Ilen::.ll)' H.dJ( t V~ re .. c~nt JI:~J.H J V~ I_portanc. 

(l · ~ I ~ '~~y· 1I1 .• ;;;:;"tt:( 1'> tn (.111) 
.. 

(Pu .. 2) Density Cover I'~rc~nt Valu" 
Fegafue Bay - b • (20 ft) FrcllOI.:ncy 

Cover 

1982 

• Y s u 

eo_cinar.ea colu.na I 1. 94 . 0.1 2.86 O.I~ 2.~ 0.01 0.06 ~ . '2 

Mont1~ta 1 1.94 0.1 2. 86 0.14 2.~ 0.01 0.06 ~.42 

!.aillea tva_e 1 I.U U.l l." U . l' l.> I U.U> u.u4 S.4 

Acro2:!!l'a 1 ~. 1 0.1 2. 86 0 . 1' 2.S 0.04 0.03 S . 39 

'odllo2oea 1 5 . 66 0.1 2.86 0.14 2.S 0.0' 0 . 01 ~.19 

'_..-ocor_ 1 1.46 0.1 2 . 86 0. 1' 2.S 0.01 0.01 5.11 

~ 1 I.,' 0 . 1 2.86 0.14 2 . 5 0 0 5.36 

Total_ 40 32.4~ 41 . 12 1.94238 • 39 S. 41 
- - -

IU . 44 '-- -- -

• Only two ~ ~ w~ee encountered 10 our • .-pl.a. but they vere both cstraord1narl1y larSe . By contactinl the •• our lindins_ vere .v .. ped by the 
two data . loth d.ta .re tDeluded tn the calculation of the value in parenthe. e. and ooe ta excluded Iro. oth.r calculatloa.. lven with only one .... ure­
.. ot included in the calculat'onl. the percent cover vaa .ati .. ted at over 100% bec_uae the rando. point landed OD the coloaie_ .ad therelore tbe di.t_nce 
va .... 11 .nd the area Iar.e. Purther.ore. larae colonie. dr.pe over the .ubatr.te and .0 when their dla.et.r •• 1' ..... ur.d • v.rtic.l dl.tanc. i. ea..-
t1 ... incorpor.ted into the .... ur ... nt . 10 c .. e. where 1erle colonie •• re prev.lent. It 1a thue poaa1ble to have .ore than ona .quar ... te .. of Ilvlna 
coral cover per equaee .. ter of reef area. 

c:::l ~ - c:::J .CJ . CJ c::::J CJ ~ .--, ---. - c:::r, c::; c::; 

-

I • 
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T.ble 12d 

FaS_lye aay - 6 • (20 It) 

1985 

Porltes (f.) _p.2 

~ (!.)!!! 

HoDC12°U 

~.p. l 

' avona varlana 

Acro~r. (~.) lrrelularla 

Acr~r. (!.) dly~rtc.t. 

~.p.) 

Acro~r. (A.) •• .aenal. 

Acro2ora (A.) noblll. 

Monta.trea curta 

£ll?:h .. trea 

Favl ... 'tbaU 

Acroeor. 

Acantha.crea echinata 

Pocil1022ra verrucosa 

Acro2ora (A.) azure. 

!!Y!.! ~ 
-

..---. 

H 

11 

2 

11 

5 

3 

2 

2 

2 

2 

I 

I 

I 

I 

2 

1 

1 

I 

1 
.- -

~ ..---. ..---. 

~ I l: ... · "" . ' 1 i lh " 1 1111 

(t ::;-'~ ;;;Y · U I , lm":(l:r .. in em) 

Y s W 

1.34 4 . 85 3.14-22.85 

'6.36 68 . 5] 47. 'iJ4.82 

21.16 10 . 9 5.48-4~;'Ol 

)] ... 26.45 8.66- 69.4] 

'.13 6 .6 3 3-16.25 

29 . 51 20 .52 15-44.02 

24.11 15.48 13.42-35.3 

6 . 37 5.13 2.74-10 

20.51 1.31 19 . 6-21.54 

41.64 

40 . 99 

38." 
34.29 

2.48 0 . 68 2-2.96 

28.39 

24.68 

16.'1 

1.01 
- - -

,--., ,---, ,.--, r:--.; c-:J ..---. 

.. 
fClO",,,::IIt.:y Mel.1t I v..: l)en:. 1 ty Rel 'lcivc P~rcent R.d .:u tve I.portanee 

,.'ro.:(1 ",Ul t.:y (Per m2 ) Dl:nshy Cover Perct!nt V .. 1 Ul: 

COYl:r 

0.61 25.'1 4.07 29.31 2 . 43 2.41 51.15 

0.01 2.11 0 . ,48 J . 45 43 . 86 44.56 50.72 

O. B 12 . 79 2.63 18.97 11 . 01 12.2 43.96 

0.2 7.75 1.2 8 .62 15.84 16.09 32. 46 

0.2 1. 75 0. 72 5.11 0 . 1 0.71 13.63 

0.0 1 2.11 0 . 4ft 3. 45 4. 08 4.15 10.31 

0. 01 2.71 0 . 48 1.45 2 .6' 2. 13 8. 89 

0.13 5. 04 0 .48 3.45 0 . 2 0 . 2 8." 

0.01 2.11 0.48 3. 45 1 . 6 1.6) 1 . 1' 

0.01 2.11 0 .24 1.72 3.27 3.32 1.15 

0.07 2. 11 0 . 24 1.72 3.17 3.22 7.65 

0.07 2. 11 0 . 24 1.72 2.81 2.'2 1. 35 

0.01 2.71 0 .24 1.12 2.22 2.26 6.69 

0.01 2 . 11 0 . 48 3.45 0.02 0.02 6. 18 

0.01 2.71 0.24 1.72 l.S2 1.54 5.97 

0 . 01 2 . 71 0.24 1. 72 1.15 1. 1 7 5.6 

0 . 01 2.71 0 . 24 1.12 0.54 0.55 4.98 

0.01 2.11 0.24 1.12 0.09 0.0. 4 .52 
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Table 12d 
:' Ir ... ' " .• IIIII"tloll "· I"\·IIU<l:m.:)' Itt!l,lll vc Ih:n:'ll ~ Mel"tlve Percent R~I.Htve 

(( ::f~,-;y 1l .. ::;L;r;-t;-z;)- ... Ccll .. ..:Ul.!y (Pu III ) Density Cover '.fcent 
Fa,afue Bay - 6 • (20 (t) Cover 

1985 

• y S W 

Lef:torla~ I 1.0 0 . 01 2.11 0 . 24 1.12 0 .09 0 .09 

eo.einar.ea .p . l I 6 . 12 0 .01 2.11 0 . 2. 1.12 0.08 0.08 

Toula sa 20.11 22.41 2-1t4 . 82 lJ . 88 98. 43* 

• Larlc 
c •• a 

colonie. drape over the aubetrate and aD when their dt ... tara ara .... ured a vertical diatahce t. a08ett.ea incorporated tnto the 
vhere lerle colonies are prevalent. it 1. thue po.alble to have .ore than. 8quate .. tet of livin, coral per aquare .. tar of r .. t 

••• ut.ant . 
ara •• 

CJ c:J c=l • c:J , &:::! s:::::::l CJ ~ &:::::3 E::ll c::s c::l ~ C3 H c:::::3 

t.porunc:e 
Villuc: 

. 

'.S2 

4 . S1 

1. 

C] C::l 
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C"J ---, [""'""l 

Tabl. lla 

Ha ••• cre Say - 1.5- 2 • 
(5-6 It) 

1982 

'cro~r. (A.) hl.clnthu. 

'cro~r. (A . ) nobll!. 

!2!!!!! (! . ) .p.2 

"11lt2or. elatlehliia 

'tro~r. (A . ) na8uta 

Hontleora verrilli 

MonU~r • • p.1 

Pocl110!2ra .p . (Juyeaile) 

'cro~r. (A.) le .. lter. 

Act02or. (A . ) aaurea 

Acro~n (!. ) robuata 

Pocl1102or. et.,ana 

Alv40~r. vltidi. 

Totale 

-

" 
17 

12 

17 

1 

2 

2 

2 

2 

1 

1 

1 

1 

1 

60 

-

c::: ........., ........., ---, 

III !. I I llo", 1011 . 'r\·tlllcnL'I ~ I"'" 
( C-;:;-l ~.-;-;-y ", :ull..,t~r .. HI 1.:111) -

i s \I 

29.2 12.0 12.0-48.8 0.53 

20.8 28.0 2 . 4-104.1 0 . 40 

3.8 2.3 1.0-8.1 0.53 

61.) 0.01 

21 . 1 9 . 3 20 . 5-)).1 O. ll 

11.) 18.1 4 .0-10.5 O.ll 

10.0 0.6 9.5-10.4 0.11 

).0 2.8 1.0-5.0 O.ll 

29.2 0.01 

9.8 0.01 

9.5 0.01 

1.0 0.01 

2.0 0 . 01 

17.4 18.6 1.0-104.) 

.....---.. r-J ~ ,..---, .....--. ;:-] rJ --, 

tt~ J oil 1110.: lJf:n~ ll~ RelO1tlve P.~cent JI:.!l,Hive Iaportance 

,,'r<:(III.:I\I':Y Ih:ns1t)' Cover "ercent y .. lua (Pt:r III ) 

Cover 

22.08 3.31 28.33 26.13 43.56 91.91 

16.61 2 . 38 20 . 00 21.53 35.89 12 . 56 

22.08 3. )1 28.ll 0.52 0.81 51.28 

2.92 0.20 1.67 5.86 9.11 14.36 

5.42 0 . 40 ).ll 2.42 4.03 12.18 

5.42 0.40 3.ll 1.41 2.45 11.20 

5.42 0 . 40 3. ll 0.31 0.52 9.21 
-

5 . 42 0 . 40 3. )] 0 .04 0.07 8.82 

2.92 0.20 1.61 l.ll 2.22 6.81 

2.92 0 . 20 1.61 0 . 15 0.25 4.84 

2 . 92 0 . 20 1.61 0.14 0.23 4.82 

2.92 0.20 ).67 0.08 0.1] 4.12 

2.91 0 . 20 1.61 0 . 01 0.02 4.61 

11.92 59.99 
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c:::J 

Table llb :>1,,-, 1I 1:.tIIl",(lulI - FrlO clj·.:IlI..'j 

HA ••• cte lay - J.~-2 • (I '~ i~,~y HI .;::;'i er :o In e ... ) 

(5-6 It) 

1985 • Y S W 

Porites (P.) .p.2 23 5.1 3.6 1.0-17.0 0.87 

Act!22ra (A.) I~ifer. 5 )9.3 10.1 26 . 5-51.8 0 .17 

Acro~r. (A.) hlaclnthua 7 27.& 16.6 5.3-48.0 0.20 

Acro~o r. (A . ) .p.1 5 21.5 9.5 6 . 5-32.9 0 .20 

Acro~or. (A.) dl11tifera 4 19.0 1.0 17.7-19.& 0.27 

Kontl~c. verrilli 5 &.9 5.0 3. 5-16.0 0.27 

"111e~r. 21.tl~lll. 4 U.S &.2 5 .)-22 . 0 0.13 

Le2torla l!!!I&!! 3 9.6 4.5 4 . 5-12.8 0.20 

Acc~r. (A.) nobill_ I 32.4 0.07 

Kont1eou berry! I 17.1 0 . 07 

PocI11o~r. verruco •• I 7.0 0.07 

Pocl1lo2ora danae 1 2.4 0.07 

Toe ... 60 14.7 13.l 1.0-51.8 

c:::J c::: c::J • c:::l • c::::3 &::::i ~ t::JI c:JI 

H~ 1.1l1 \oI~ IIoI:n .. t l~ _.I .. tI ... o 
,,'("cll 11.:111: 'I (Pu III ) Dcnsf[y 

32.34 11.06 38. )) 

10.04 2.40 8 . H 

7.43 J. )1 11.fl7 

7.41 2.40 8.33 

10.04 1.92 6.67 

10 . 04 2 . 40 8. )) 

4 . 83 1.92 6.67 

7. 43 1.44 5.00 

2 . 60 0 . 48 1.67 

2.60 0.48 1.67 

2 . 60 0.48 1.67 

2.60 0.48 1.67 

28.83 

&:::::lI --. c:a 

Pel'cenc R.eJ'H l ve 
Coyer Pltrcent 

Co ... t:c 

3.36 3.79 

10. 72 34 .64 

26.16 30.17 

10.06 11 . 34 

5.49 6.19 

1.86 2.10 

3.95 4 . 45 

l.20 1.35 

3.91 4.48 

1.11 l.2S 

0.19 0 .21 

0.02 0.02 

88.69 

c:::::a .---, 
t:. " 

c::::J 

hlponanee 
V.alu(: 

74.46 
-

Sl.OI 

49 . 27 

27.10 

22.90 

20.47 

IS . 95 

13.7& 

a.a 

5 . 52 

4.48 

4.29 

-

c:::J c:::J 
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Table 1)c: 

M.a •• cre Bay - 6 • (20 tt) 

1982 

Hontll!:0r. ebchner1 

!2.!!!.!! (!.) .!!!! 

Porites (~.) clllndrlca 

Hootl2!!u (pink polyp) 

H111e~ra 

eo.cinar.ea 

Acro~r. 

Porites (!.) .onticulos. 

Astno2!ra 

Acropora (branda) 

~ (HCrusU •• ) 

ACioPQra (~. ) dana! 

!!!!!!!. (browa h.f) 

Totals 

N 

6 

6 

1 

3 

1 

2 

2 

2 

1 

1 

1 

1 

I 

ZI 

-
:; I .t.. 1), ;.1 I ,II", l Ull r'- r .·')I1 .. ,Il.'1 -
(f ~ 1~ ':;;' II-' ,I":ct::rs til L''') 

'i s W 

20.86 . ll.72 7.75-]9 . 6 0.71 

11.51 14.05 5.29-43.1 0.'3 

106.76 0.14 

45.59 9.90 31.2~.53 0.28 

99.12 0.14 

IB.8~ 2.33 17.2-20.49 0.29 

1.13 4.41 5.66-12 0.29 

5.9 0.59 5.41-6.32 0.29 

30.91 0.14 

20.51 0.14 

16.97 0.14 

12.65 0.14 

6.71 0.14 

25.99 25.6 ... -
106.76 

• -- ~ --. ~ • ---. 
Itel lHJve Percent R~J.lt lVI! t .. pou .• ncllt lIe 1.11 I vc tlcn!>ll~ 

,.' n :j,u.t'I'-y (Per 1ft ) l)ens it)' Cover P~rcl!nt V.;)lu(: 

COVl,:r 

21. 71 1.21 21.43 ~.48 9 .04 52.18 

1).IS 1.21 21.43 4.1 1.15 42.)) 

4.28 0.21 3.51 18.8 31 . 01 38.86 

8.56 0.64 10.11 10.18 11.18 31.05 

4.28 0.21 3.51 16.2 26.12 14.S1 

8.87 0.42 7.14 1.1' 1.95 17.96 

'.17 0.42 7.14 0_29 0.48 16.49 

1.'7 0.42 7.14 0.12 0.2 16.21 

4.2' 0_21 3.57 1.58 2.61 10 .46 

4_2' 0.21 3_57 0.61 1.14 '.99 

4.2. 0.21 3.57 0.41 0 . " '.64 
4.21 0.21 3.57 0.26 0.45 8. 21 

4.21 0.21 -'.57 -O.UT - ..-;n ......, 

S.U 60.63 



... 
~ 
o 

c::::J c::J 

Toj>l. 11cI 
:. I to. 11 1 -.1 I llo"l lUll Fr 4'cl u.,nL Y Itt:I •• t IVo.: IIcn~ I t ~ Iltd .Hlve 1'C! Tc t nt R.d .H Ive I_ponance 

(l "ul \II'Y 111.1I1::(I:r.,; tn C, III) 
-

"" \: 1111 ;:11 1 • .,. n.:n~l(y Cover Percent Value (Pcr .. ) 
Massacre Day - 6 Ia (20 ttl Coyer 

1985 
H V S W 

Porit.s (!.) rus 18 35 . 3 83.91 1-353.54 0 . 47 16 . 32 5 .56 30.51 (34i.65)" ~6.6I 93 . 51 

Non.U2!n U 1S.52 9.24 3.46- 33 . 91 0. 53 18.4 3.77 20.69 9.~5 10 . 31 49.~ 

Acropora <t.) hZ:8Ciathus 5 20 .99 11 .96 5.92-50.99 0 . 33 11.~6 1.54 1.47 1 . '1 9.61 29 .54 

Cypbastrea 3 39.06 31.32 15.1-74 . 5 0.2 6.94 0 .93 5.01 15.92 17.36 29 . 38 

!o!!..to. l!:.j sp., , 0." 1. " 1 . 9~-6 . 32 0 . 27 9.3. 1.5~ 8.07 0.32 0.35 18.2 

clo .. n \~., var ca • • ".>0 'U.a> 1····-»··· 0.13 4.51 0.63 '.4> 4.0, ~.U 12.38 

AcrOPOn 2 21 . 68 26.01 3.2~-40.12 0 . 13 4.51 0.63 3.45 4 .01 4.37 12 . 33 

Astuollon . . -
2 16.09 0.74 12.75-"1t.' 0.13 4.51 0.63 3. 45 1~ 1.46 9 .n 

~t.,tr •• t!!2!roa 2 6 . 33 O.U 5.74-6.93 0.14 4.16 0.62 3.44 0 .2 0 . 22 8.52 

!!!!ill 2 1.36 0.08 1.3-1.41 0.13 4.51 0.63 3.45 0 .01 0.01 7.97 

P.VOlla .. arbas I 43.59 0.07 2.43 0. 31 1.72 3 .41 3.72 7.17 

LeE!:tastrea tnll ... rs. 1 16.97 0.07 2.43 0.31 1.72 0 . 7 0.76 4.91 

Galax •• f •• cicul.r1. 1 10.51 0.07 2.43 0.31 1.72 0.Z7 0.29 4.44 

Ac.opon. (!.) cnterlfonli 1 9. 49 0 . 07 2.43 0.51 1.72 0.22 0.24 4.39 

!a .. u .p.1 I I 0 .07 2.43 0.31 1.72 0 . 16 0.17 4.32 

un n. ,..,. C a • I .... 0 .07 2.,U 0.31 1.72 0 .01 0.01 4.16 

Totals 59 21.12 41.07 1- 353.54 18.23 91.68 

It Two of the 18 colonies of Porites (5. ) rUII! wert; ", ery I.rge. By contact!na th •• ollr findin!! _ we re ."taped by the tvo d.t •. nle tWO date are inc luded in 
the celculation of v.lues ~nth •• e"'--'nd u cJ uded fro. the o ther c.lculattona. 

. ') • • 
c:::::J c:::::J c:::::J &::::I 

~ C> 

c:::J 
c:::::J CI ~ E::::Jl c:JI c:::::il ..--.. c:::J 

.. 

c:::J 
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Table 14. 

a.ta..tar Hotel ~ O.S-l .S • 
(1-5 ttl 

1912 • 
Porlt •• (~.) lut •• 6 

Porit •• (!.) cliladrica 26 

Poclll~r. da.icorall 5 

Le2ta.t~e. eureur •• 4 

PQc'llo~r. ~ 4 

Pavona divaricata 4 

Gunt •• tree retifor.te 1 

Gonto~r. columna 4 

Pori tea (!. ) rua 2 

PI.elltr. daedal •• 1 

~.p. ) 1 

Alv.~r. virldl. 1 

Ps-..ocora contiaua 1 

Totala 60 

~ - ~ r--

S i"..; 111:,'1111,,(1011 "·r ,·qu~IIl.:Y 

(Cuh,;,-y 1I·1.~;';:; l;r:.i in 1.:") -

Y s " 
30.3 17.5 16.0-64 .0 0.33 

5.9 5.4 2.0-21.9 0.67· 

4.] 2. 5 2.0-8. S O. ]) 

].0 1.2 2.0-4.0 0.21 

1.] 5.5 1.0-13 . 0 0.20 

8.4 5.0 5 . 0-15 . 6 D.ll 

21.7 0.01 

5.4 0.5 4.9-6.0 0.07 

5.0 1.4 4.0-6.0 0.07 

13.9 0.07 

9.9 0.01 

9 . 4 0.01 

4.5 0.07 

8.8 10.2 1.0-64.0 

r.:-l ,....-; rl c:J ~ c-J L .I 

K~,.II Iv\! l)en:.ll~ ReL.u Ive rercent R.Joltlve I_porcanee 

"'r~(I'h'n c y (Pe:r .. ) I)t:ns lty Coyer rercent Y;:a}u(: 

Cover 

13.64 0.47 10.00 4.34 65.26 ".90 
27.69 2.03 43.33 1.00 15.04 16.06 

1l . 64 0.39 8 . )) 0.07 LOS 23.02 

11.16 0.31 6.61 0.02 0.30 18.13 

8 . 26 0.31 6.61 0 . 19 2.86 17.19 

s.n O. )) 6.67 0.22 3.31 IS. 35 

2.89 0.08 ].61 0.47 1.01 11.63 

2.89 0.31 6.67 0.07 1.05 10.61 

2.89 0.16 l . ll 0.0] 0.45 6 . 67 

2.89 0.08 1.67 0.12 1.110 6. J6 

2.119 0 .08 l.67 0.06 0.90 5 . U 

2. 119 0 . 08 1.61 0 . 05 0.75 ~ . )l 

2.89 0.08 1.67 0.01 0.15 4.71 

4.69 6 . 65 
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CJ 

ta.ll, 14b 

Raln.aker Hotel - 0.S- 1.5 • 
(1-5 ft) 

1985 

M1Ue!2[1 E!laclI!:hllla 

Poctllo~r. dana. 

Pavona divaricat. 

Payone dacua •• ta 

' • ..-ocor. contl.u. 

Porit •• (!.) cxlindrica 

~ (!.) .p.l 

~(!.)~ 

Poc11102or. eydouxl 

LeEt •• tree 2ur2urea 

~ (! . ) .p.l 

TaU" 

• 

CJ CJ CJ c:::J 

::a I ... ..: 11I . .I.II ... ,,(hlll . ,' rl"'"O:ll1.. y 
(l "ul: lIIY Il-J,;:,:t;;7;t~)-

" y S W 

i9 11.1 14.6 2.0-69.7 0.67 

11 S.2 ). I Z.0-11.4 O.S) 

II 6.4 1.6 4.2-9.5 0.40 

4 18.8 S.9 15.1-21.5 0.1) 

) 17.1 9.8 5.9- 23 .4 0.1l 

S 1.9 4.1 ).S-IS.O 0.20 

3 6.6 6.4 2.4-14.0 O. ll 

I 16.S 0.01 

1 1.9 0.01 

1 2.4 0.01 

1 ) . S 0.07 

60 9.) 9.6 2.0-69.1 

- -- --

" . • 
CJ =-::J I::::l c:::J 

th:l.'~ Ive Ih.:n" I ty lI.ft'l .. tiv~ Perc~n c .~ J:.tlv. htrou.ilnce 
l~rcll"':III..y (Per .2) Ih:n51t'1 Co ver ren:e tl t v oil 1 ul.: 

Cov(:r 

21.1l 2.61 31..67 6.12 S9.0S 117.8S 

21.46 1.51 18.)) 0.4) ).18 4).51 

16.19 LSI 18.)3 0.S2 4.S7 )9.09 

S.26· O.SS 6.67 LSD )).18 2S.11 

5.26 0 . 41 S.OO 1.16 10.19 20.45 

8.10 0.69 8.31 0.43 ).78 20.21 

S.26 0 . 41 S.OO 0.23 2.02 12.28 

2.13 0 . 14 1.61 O.lO 2.64 7.14 

2.83 0.14 1.61 0.07 0.62 S.12 

2.83 0.14 1.61 0.01 O~ 4.,. 

2 . 83 0.14 1:07 U.UI U."" o.n 

8. 2s 11.)1 
- - -- ~ -- -- -

o Q 

- £:::il ~ CJJ CJ CJ CJ CJ 
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Tab!. 14e 

blnu.ker Houl - 6 • (20 Et) 

1982 

Ac:ro2ora (!.) yonlel 

~ (!.)!!!! 

Porlte. c!llndrlca 

Poctll22ora d .. leornt. 

Alveo22ra viridis 

Funaia 

~ divarlcata 

ACfQ20ra (A.) azure. 

!!!!!!! 

Montl~r. 

'oclllo~ ... 

Toula 

" 
6 

17 

17 

4 

6 

4 

2 

1 

1 

1 

1 

60 

LJ - r-J --. 

Sl~..: 11I :.tllll"tlu" - rCl·'IU .. IICY 
(1';' ''7.). U, ·.,u.-:tt:cs In elll' 

y S U 

41.21 " 20.26 14.28-14 0.3) 

9.97 8.41 1.5-lJ.17 0.S4 

I.S9 4.91 ).5-21.4S 0.6 

10 .01 5.62 4-17.32 0 . 21 

1.51 2.58 4.47-11.96 0.1] 

2.2S 0.81 1.5-3 0.2 

5.91 0.13 S.81=6 O.ll 

24 0.01 

10.9S 0.01 

6.11 0.01 

2 0.07 

U.88 12.99 1. S-1' 

r---1 ..---. ~ r--, 
L J ,..---.-, 

CJ 

th:l.llIVI: I)cn!>llY Rel ... thl'c Percent Rot)",lv. IlIIport.anca 

"·ccllll..:n c y (Pu ... 2) O~n51C)' Cover Percent V.lue 
Cover 

13.31 1.16 10 18.S9 67.06 90. )7 

21. 78 3.29 21.)' 4.01 14.68 64.80 

24.19 ).29 21.3) 2.49 1.98 61.5 

10.89 0 . 11 6.61 0.76 2. 14 20.) 

S.24 1.16 10 0.56 2. 02 17.26 

1.06 0.11 6.61 0.0) 0.11 14.84 

5.24 0.)8 3.3) 0.1 O. )6 8.91 

2.82 0.19 1.67 0.86 3.1 1.59 

2.82 0.19 1.61 0.11 0.6S S.14 

2.82 0.19 1.61 0.01 0.2S 4.74 

2.82 0.19 1.61 0.01 0.0' 4.H 

U.S8 27 . 72 
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Table 14d :, I I.: III ' . L I Ihor I Uti 

Rainaakee Hotel - 6 • (20 ft) 
(c: I : II~Y ' II~ .;-':; ~~ ;;::-I~)--

1985 

" 
y 5 " 

Dl~lo •• tr •• helto~or. 6 111,5 111..19 5 . 14h ... 

Pocl11ofora ""cornJa 14 10 .28 1 . 21 2-21.91 

'.vona divaricate 8 11.8) 4 . 81 ].46-18.44 

"llle2ora cubero •• ) 62.51 44.56 11. 6694.15 

~11e2or. 21atl2hllia 4 1' . 9S 2. 81 15.4921.98 

Porlte. (!.) cxllndrlca 5 4.24 2.)2 1.4-1.)5 

Acrof:ora ) 5 . 28 ) .01 )-8. " 

'avon. ap . l ) 10.81 5 . 55 4. 9- 15.81 

Portte. (!.) gufr,xen.is 2 10 . 42 ] . 71 7.1S-I),08 

eoacinar ... ap.1 2 ' . 19 2 . 4S 2.45-S.92 

Por1t •• (!.) lut •• 2 Il. 22 1.8 9.95-12.49 

Hontli!0r. 1 21. 17 

Fungia 1 1l.1l 

Goni~oc. tenutd.nt 1 8.94 

Pavona 1 7.21 

.ever_J _"ached Funat. 1 ).81 

Porlt •• 1 ).16 

Pavon. variane , ).16 

CJ c::::J c::::J .r:::J <) ~ 
'" .r-J c:: t=i 

1' ''-'1 11 '''111,.), 

0 . 2 

0.141 

0.4 

0 . 1l 

0.2 

0.14 

0.2 

0.1l 

0 . 13 

0 . 13 

0 . 07 

0.07 

0 . 01 

0 ,07 

0.07 

0.07 

0 . 01 

0 . 07 

Itt: 1.11 I \I~ lien:. I t~ I(cd..ativ(,! Percent R.d .ltt"e l..port."~C 

Fr..,.' .. .,;" .. )' (Pt:r _ ) J)cnsHy Cover Pl!:rcenc YOi 1 Ul,: 

Cover 

7 . 07 0.09 9 . B4 16.81 81.9J 104~ 

16.61 0.2 22.95 0.22 I. 15 40.11 

14.1l 0.12 1l.11 0 . 15 0 . 18 28. 02 

4 . 59 0.04 4.92 1.64 8 . 55 18. 06 

7. 01 0 . 06 6.56 0.15 0 .18 14. 4' 

4.94 0.01 8.2 0 . 01 D, DS ll .• 9 . 
7 . 07 0.04 4 . 92 O.OJ 0.05 12. 04 

4.59 0 . 04 4.92 0.0" 0.21 9.12 

4.S9 0 .0) 1.2. 0.01 0 . 16 ~O) 

4. 59 0.01 ) . 28 0 0 1. 81 

2.47 0.0) ).28 0.01 O.OS 5.8 

2.47 0.01 1.64 0.04 0.21 4. 32 

2 . 41 0 . 01 1.64 0.01 O. OS 4.16 

2.41 0.01 1.64 0 . 01 0.05 4 . 16 

2.47 0.01 1.64 0 0 4. II .-
2.47 0.01 1.64 0 0 4 . 11 

2.47 0 . 01 1.64 0 0 4.11 

2. 47 0 . 01 1.64 0 0 4. 11 

c::l c::::J f " C3 c::=l c::=l 
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Table IS_ 

Fatu Rock 
Sll~ jljstribution Fr~quency Relat1ve Den51 ty Relative Percent Rehtlve [mport.Dce 

• 2.5 w 4 • (8-11 (t) 
(Col ony Diameters in em) Frequency (Per .. 2) Densley Cover Percent Velue 

1982 Cover 

N y S W 

Podllopo ra setchelll 27 ~ . ~ '.2 3.0-16 . 4 0 . 9) 34.44 9.98 4S.OO 8.9' 42.9. 122 . » 
ra verruco •• I 10 12.0 '.6 J.O-l'.' 0 . 47 17.41 J. 10 16 . 67 4.13 22.67 '6.7' 
- r - b.0--IJ.9 (~.) !!!!!!! I 7 6.6 '.1 0.40 14.81 2.S9 11. 67 1. 16 5.56 32 . 84 
-- . --------- --
CA.) oceU .. U • 10. 1 5.0 5.0-15.9 0.20 1.41 I. •• 6.67 1.41 6.76 20.75 

Podllopo 

Acropora 

Acropor. 

--
"illepon ehtn;hr:lla I :W.6 0 .07 2 . ~9 O. ) 7 1.67 2.]8 11. 41 1~ . 61 

Hantipora verrilli 2 7. 1 2.0 5.7-B.5 0 .07 2.59 0.14 ).)3 0.30 I." 7. )6 
_ . . -

Kontlpora ehrenbersl1 1 14.5 0.07 2.59 0.31 1. 67 0.61 2.91 1.18 .-
~(- ,) .p.2 2 6.5 1.1 5.7-7.3 0.01 2.19 0.14 ).33 0.2' 1.20 7. 12 

-
~.) hk:actnthus 1 11.0 0 .07 2.19 0.)7 1.61 0.15 1.68 5 . 94 
-.- ,,- -

.... 
~ Acropora 

!!:!!!.!! !!a ..!!£ill 1 9.4 I 0.07 2 . 5~ 0.)7 1. 67 0 . 26 1.25 1.51 .. - -.-- -
P • ...,cor .. ! contllua 1 B.8 0.07 2.1~ 0.31 1.67 0.22 l.OS S.lI 

(.!.) eguarroaa 

j-~ 
8.0 

~ 
0.0] 2.SIJ 0.)7 1.61 0.19 0.~1 I . 17 . . 

~ .p.(Juvenile) 3.0 0. 07 2 . 1~ 0. )7 1. 67 0.03 0. 1' ' . 40 

Acropora 

PocUlopor .. '1 
~(! ~.)~ I 1 2.' 0 .07 2. 19 0 . 37 1.67 0.02 0.10 •• )6 

. 
-l60 Total. 9.8 '.0 3,0-28.6 22 . 19 20.86 - -

• " • • Q " 

CJ CJ CJ CJ CJ c:= .. : -=:l c::::::3 - --- =:J .----. c:::J c::J c::J c:::J 
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able ISb 

F. 
Sl~~ 1)I~LrJbutlon 

Itu Rock - 2. S-4 • (8-J3 tt) (Colony Dl..eters in e.) 

· I~ 

N Y S " _. 
Pocillopora aetehell! 23 12-, 7 6.1 2.4-22 . 4 

Pocl11opora ~erruco.a 10 11 .6 1l.6 3.0-49.S 
. . . 

Acropora <!_) ~ 
...;-~--~ 

9 . 7 S.4 ) . ~-16 . 7 
. 

~ (! . ) .p.l 

~ : 4. ) I. I 2.0- 5.3 
.. . -

Acropar,.! (!.) ~ 13.6 10.8 S.0- lS.7 
. --

Aeropor! (!. ) d1.1tlfer. 2 U . 7 ).5 16.2-21.2 
- -. -- ~ 

Acropon (A·) se-1..!!!:! I 22 . 0 
- . --

Acropora (!. ) •• .aeRais 1 22 . 0 

Hontipora el achoerl 

- 1 
I 16 . 4 

Acropora (0\.) ocellat. ! I 13. 7 
I 

Lobophyllta heaprtchtt -1 1 13.3 

~ropor. (A.) .p.2 I 7. S 

"onttpora verrilli I 6 . 6 
,. .. 

Acropora (A . ) hlac inthu8 I 4 . 0 
-

---I 
Totals _ I~_- 11.4 8.0 2.0-49.5 - -

c:J r.:l r:-1 LJ 

. 

Frequency Rdative Denait)' 
Frequency (Pel' .2) 

0 . 13 2S.89 7.21 

0 . 41 16.67 J.14 

0 . .0 14.18 1.88 

0 . 40 14 . 18 2.S1 

O. ll 4 . 61 0.94 

O. J) 1t . 6. 0.63 

0 . 07 2. 48 D. ll 

0 . 07 2.48 0.31 

0.07 2 . 48 0 . 31 

0 . 07 2 . 48 0.11 

0.07 2.48 0.31 

0 . 01 2 . 48 0 . 31 

0 . 07 2 . 48 D.ll 

0 . 07 2.48 0.)1 

18.79 

L _ J 

Re lative Percent 
DcnaUy Cover 

38. )) 11 . 16 

16.67 1.39 

10 . 00 I. 7S 

1).33 n.39 

5.00 1.93 

l.ll l. 16 

1.67 1.20 

1.61 1.20 

1.67 0.67 

1. 61 0.46 

1.67 0.43 

1.61 0.14 

1.61 0 . 11 

1.67 0.04 

28.6J 

~ ~ 

aeht1ve I.portaoce 
'ercent Value 
Cover 

38. 98 103. 20 

2:; .81 S9. IS 

6.11 10.29 

1.36 28.87 

6.74 16.35 

6 . IS i4 . 09 

4. 19 8.34 

4 .• 9 8.34 

2.34 6.49 

1. 61 5. 16 

1. SO S.6S 

0 . 49 ".64 

0.38 4.S3 

0 . 14 4.29 

~ 

oJ 
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Table 15c 

ratu Rock - 6 • (20 ft ) 

1982 

N 

PorI tee (!.) .onticulo •• 24 

~ (!.) .p.2 1~ 

~ (~ . ) .!!!!. 13 

Acroeor. (~.) dana. 6 

Acraeor. (~.) nobilt. 1 

Pocllloeora 5 

~ntleor. elachnerl 4 

Pocilloeora eydouxt 2 

Acraeo!', (!.) retteul .• " 3 

Honteetre. curta 2 

Montleou 1 

Calaxes f.aclcularl. 1 

Ac['02or. (A.) h~.clnthu. 1 

favlld 1 

~~ 1 

Touls SO 

c:::J c:::J s:::= 

Sil..: I) .:. l \ (!JllcIOn "' reqlll:ncy 
«( ulon), OI.JllICter:t in c:.) 

y . S " 
6 . 48 2 . 52 2 . 83-11.96 0.6 

7.31 2.72 2.4S-12.71 1 

8.89 4.53 1.8-16.97 0.4 

13.70 10.79 4.58-34.99 0.2 

12.65 0.05 

7.62 1.21 2.14-10.95 0.25 

10.25 3.02 7.14-13.86 0.2 

19.55 3.98 16.13~2.36 0.1 

6.43 3.93 3.87-10.95 0.1 

5.66 l. 37 4.69-6.63 0.05 

13 0.05 

12 0 . 05 

6.11 0 ,05 

~.92 0 . 05 

-
5.29 0.05 

8.34 '.82 1.8- 34.99 

!i::=l £:::jJ c:::J ~ I:::;: 

Relud\lat Dl!:ns1t~ Relative re(cent Rlltla[i\te l ~ . ur(all . 1 

FreqUi!ney (Per. ) D-=ns1c:y Cover Percent V." ... . ! 
Cover 

21 . 82 ~.89 )0 2.22 12.8 64. 62 

20 3.6' 18. 75 1. 74 10.03 48.78 
-

14.55 3.19 16.25 2.45 14.13 44.93 

-
7.27 1.47 7.5 3.28 18.92 33.69 

1.82 0.2~ 1_25 3.39 19.55 22.62 
.. -9.09 1.23 6.25 0.64 3_69 19.03 

-
7.27 0.98 5 0.86 4.96 11.23 

. -'. 
3.64 0.49 2.5 1.5 8.65 14.79 

--3.64 0.7. l .75 0.3 1.73 9.12 

--
.1. 82 0.49 2.5 0.13 0.75 5.07 

1.82 0.25 1.25 0.33 1.9 4.97 --
1. 82 0.25 1.25 0.28 1.61 4.68 

1.82 0.25 1.25 0. 09 0.52 3.59 
. 

1.82 0.25 1.25 0 . 01 0.4 3.47 

1. 82 0.25 I. 25 0-:06 0.]5 1. 47 -

19.66 11. 34 
-

c:::il C3 c:=; CJ c:::J CJ 



.... ... 
'" 

---. 

-

;--, 
fI 

r--:t 

~ r-:; ,---, .........., - :J [J c::J L. _1 --. l:iJ c::J 

Table 15d ! 
::. II." II, :.t r I \)',l' 011 Frl"jU",llcy Ih~ luI. I.." llen~.lY It.-. ,, : v . ' ' " <! r , ... ,. ', . .: ... : ... , . " .. 

Fatu Rock - 6 m (20 It) 11.:lo7.Y -l;,.II ...... [er~ in . ~-;;-; ) - Fn:jJllt.:IH:Y (Per 'Jll ) Ilo.!n:.. l ) ( o"er . ~ : , - , • \ )0': 

• ~tI \/ .. r 

1985 

H Y S ~ -
Acro~or. CA.) hxaclnthua 9 )(l.8 11. )1 11.8gS.96 0.4 13.51 2.1 U.S2 23.46 38.15 ; 61.18 -
Acro~r. (A.) trresularts I 210.11 0.01 2.36 0.3 1.72 (104.62)* (62.98)* ~ (61 . 06). 

. -
~ (!.) .p.2 19 4 . 71 2.46 1-9 . 54 0 . 73 24.66 5.1 32.16 1.29 2 . I 59.52 

--
Acr220ra (!. ) aguarrosa 4 39 . 15 23.2) 11.1511.8 0.21 9.12 1.2 6.9 . 18.26 29 . 1 45.12 

Hont1~n 4 23 . 21 12.48 6.9)-36.52 0.2 6 . 16 1.2 6 . 9 6.2 10.08 23.14 

Acro~ra (~ . ) &e..Jfera 4 22 . 01 2.68 19 . 6-2'.3 0.21 '~12 1. 2 • • 9 4.62 I:'ST 23.53 
.. 

Poctllof!l'"a ~ 4 6 . 13 2.52 3. 61-9.54 0 . 27 9.12 1.< ••• -~. u .• s ••. &r 
.-

!:£!.!!!! (1! .) ~ 4 11. 7 10.61 3.4624. 83 
0.14 4.72 1.2 6.89 2. I 3.41 15.02 

.1. ___ . 

Pocl11o~or. verruco •• 2 17.22 0.31 11- 11.44 0.13 40 9 0.6 3.45 1.4 2.28 10. \2 1 4 . ___ ._ . 

Pocl1102ora eyduuxi 2 14.01 II. 81 5.66-22 . 3 O. \3 4.39 0.6 3.45 1.25 I 1.03 • 9.81 

Acro£2ra CA.) d1s1tifera 1 20.45 0.01 2.36 0.3 1.12 0.98 I 1.59 ---s.ili " · 
. - ~ -

Hilleeora ~hYlla I 19.21 0.01 2.36 0.3 1.72 0.81 I. 41 5.49 
. 

Pocl11oeora .eandrlna I 13.9< 0.01 2.36 0.3 1.12 0.46 
; 

0.75 4.83 

~ varians I 1.1 0 . 07 2.36 0.3 1.72 O. J4 : 0.23 4.31 
I 

Acro2ora (!.) cerealls I 4.9 0.01 2.36 0.3 1./2 0.06 0: 1 
, 4.-nr-
.---. 

Toula 58 19.23 29.33 )-2JO.71 11 . 41 61.49 i 
---- --

• One large colony of Acropora (!.) irregular1. wa~ encountered with the random point landing near the center of the colony 80 that tbe eatlmate o f area 
occuppied was auch smaller than the estimate of the colony size. This throws off our estimates of surface cover by eati_ating overe 100% cover. There­
fore we calculated the rest of the valuea In the table without including data from this one observation . Valuea Includln. thia obaervatlon are given in 
parentheses. 

--

.. 

. 

--

L:1 



Table 16. Percent cover of substrate by hermatypic corals in Fagatele Bay 
National Marine Sanctuary. April 1985. 

Depth Permanent Transect Number 
1 2 3 4 5 6 

Reef Flat Platform 4.0 45.2 6.6 

3 m 1.1 25.6 2.2 46.2 

5 m 17 . 1 1.2 11.8 0.9 12.9 20.2 

9 m 10.5 64.4 2.3 2.4 11.7 4.5 

12 m 10.7 0.9 0.8 1.0 1.3 8.4 
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Table 17. 

Depth 

Reef Flat 

3 m 

5 m 

9 m 

12 m 

Abundance of hermatypic corals (colonies 2 per m ) in Fag .. tele Bay 
National Marine Sanctuary, April 1985. 

Permanent Transect Number 
1 2 3 4 5 6 

Platform 7.2 9.1 8.8 

2.0 23.3 3.2 15.4 

6.8 2.5 34.5 1.4 3.7 20.4 

10.0 3.3 9.3 3.2 6.7 5.7 

10.4 2.6 2.3 2.3 3.2 7.1 

151 



Number of Shannon-Wiener 
coral Diversity Index 
species 

H' 

Transect 5 

3 m 22 .8685 

5 m 22 1.1555 

9 m 12 .6686 

12m 13 .8725 

Transect 6 

5-6 m 19 .9072 

9 m 17 1.1190 

12 m 14 1.0670 

154 

Evenness Simpson's 
Index Dominance 

Index 
J' D 

.7797 .1695 

.8739 .0819 

.7006 .2730 

.7613 .2072 

.7915 .1469 

.8914 .0796 

.9073 .0910 
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Table 20. DoDd ties of acroinvertobrat!, occurriDa al"", trusech ill Faa,teie Bay. Fiaure. are ... ans ± standard deviatioDS 
of tau observed ill five IIH1i quadrats. except where DOted. 

Trusect 1 Trusect 2 

~ ft 30 ft ~fi 10 ft 15 ft 30 ft __ ~fi 

• ? ' t-

Alc; 01. 

lis Mt.op IP· O.lh 0.41 
".lvlI IP .. 9. 33t14.11 9.~ 10.94 2.~ 2.53 2.6h 6.06 8.6'h21.23 

Guta\ipMla 
1bsh" ly'p"tpa O.lh 0.41 0.33% 0.82 0.17± 0.41 

CrpcMa 81!11111. 0.33±O.52 

1DIa_ O.~ 0.84 
~rjof •• O.lh 0.41 
QqpUa.tha 0.17±1l.41 

1BIkm. 0.67% 0.82 0.67±O.82 1.~ 1.22 

lIIIiI. em'.., O.lh 0.41 

:DIm t' Of! O.lh 0.41 

rsl.t.amia b.lili. 0.33% 0.52 0.67% 1.63 0.17± 0.41 
.... I'!IIiA 111E1Q&d!1 0.6h 1.03 

'" --am.' O.lh 0.41 '" JaaDUII. 0.17±1l.41 -- sli' O.~ 0.55 O.lh 0.41 O.lh 0.41 
Plrr11141. ep. 0.33% 0.52 0.33% 0.82 0.17± 0.41 

lIl ... bk 
'Ik",m.uiBl O.lh 0.41 

QrggU 0 2 

DioaIllWl "lIP • O.lh 0.41 1.1h 0.98 0.83± 0.75 1.6'h2.25 0.67% 0.82 1.17± 0.98 0.83% 0.98 ........... 
"ri" wltlfop 0.67% 0.82 1.~ 0.84 

IIoIWMWJM m. ap, 0.33% 0.52 
~I·---t[a !albali 0.83± 0.7S 1.33± 1.51 3.33±2.66 10.~ 9.38 13. 6hl1. 11 9.1h 6.17 
ral •• u I II Ip. • 109. 6'h206 .10 14.00021.70 0.83±O.75 2.83± 2.40 O.~ 0.84 

kIIl.~iI ilh I 0.17±1l.41 O.S3% 0.7S 
IIIIoldarh _tularia O.lh 0.41 O.lh 0.41 

toSaoplod with Hr.-"l quadrati ... this tr_ct. lie ... ± standard deviaU ... of fourteOD O.062s-.2 '0..,1 •• ¥ 14.79 ± 16.36 



TUllo 20. Calt""""'. 

TrllllSOct 3 Tranaect 4 
_. 10 n ~ ft ~U ~n 10 ft 15 f1 30 ft ~n 

» ' , tee 

Ale; ••• 
SlJIIIluia "p. 1.3h3.21 1.~.39 1.6'7218.18 O.~ 1.21 0.33:10.82 

aua I I 
""relm

• 'M'P"tI! O.~ 0.82 0.17:tO.41 

"trw ..... tr 0.17:tO.41 0.33:10.52 
Qlritht •• trw 0.17:tO.41 0.17:tO.41 
ImBr,,'·' O,33± 0.52 

IIDIasa 0.33± 0.82 0.17:tO.41 1.33± 1.97 0.17% 0.41 0.33:10.82 

11111·"'.1 'lIli.iII 0.1'"' 0,41 0.17:tO.41 1.~ 1.97 0.33± 0.52 

IlIa..., ... 0.17% 0.41 

~"'Wia 0.1'"' 0.41 
ilaI.IiIIl 0.1'"' 0.41 
~ niH 0.33:10.52 0.17:tO.41 .... 
DrlUd ' • .,. 0.1'"' 0.41 0.17:tO.41 0,1'7% 0.41 0.33% 0.52 0.83±1.17 Ut 

'" 
BhalYla 

'llridMM __ 0.17:tO.41 

a...-
Dio,_ld 'lIP- 2.501: 4.81 2.~.10 0.1,", 0.41 0.33:tO, 81 1.~ 0.89 1.33% 1,21 1,83±1.33 

ja~u.. 

1'"". IIIti'9I' 0.1'"' 0.41 0.33± O,S2 O.so.o.SS 1. 33±l.11 0.83±1.33 

... u.. 
18111- HI _dill' 24. 5OI:l3.19 15.330>4.46 ".~.07 12.000:7.01 6,33± 6,02 8,33±ll,l1 2.17%1,17 6,33±l,34 
MI .. 1I1 I I sP- 0.501: 0,84 O,17:tO.41 O.~ 1.11 0.83:10.37 O.~ 1.21 O,17:tO.41 1.67%1,21 
l1li1_*11 dil~ 0.17% 0,41 
..... Idad. _tularia 0.17% 0.41 

CJ CJ CJ ~ c::J c::J c:::J r.:=l [:::::J t:=l r-,. 
CJl c::::a .. ,.-,. 

CJ c::::J 
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Table 21. Preliminary list of macroinvertebrates other than sCleractinian 
coral. observed adjacent to, but outside the transects of Fagatele 
Bay, American Samoa. An asterisk (*) indicates a dead specimen 
observed or collected in the specified zone. 

Coeleaterata 

AlcJonacea 

Sarcophytop ap. 
Sinulari. sp. 

Zooaathidea 

P.lytboa sp. 

IIoUa.ca 

Ga.tropoda 

Halioti. ap. 1 
Balioti. ap. 2 
Trochu' copu. Gmelin 
Trochu' lacipi.tu. Reeve 
Trochu_ ocbroleueu. Gmelin 
Tectu. pyrami, (Born) 
Clap,ulu. cl.pauloide. Wood 
~ ,rgYIo.topu' Linnaeus 
~ cia.reu. Born 
~ cr,.su. Wood 
~ petholatus Linnaeus 
~ .eto.u. Gmelia 
Attra,. rho40,tOlf Lamarck 
LeDtotbyr, sp. 
N.rit. p1i£.t. Linnaeua 
PUDer it. b.p.opi (aecluz) 
Littoripa coccip •• (Gaelin) 
Cerjthiwp aly.olp. (Rambron & Jaquinot) 
C.rithiM co h ,., Soverby 
Cerithiy eehip.tUJI (Lamarck) 
Cerithiwl P"ioti,WI Pil.bry & Vanetta 
CerithiWl n. Ip. Boubrick 
lhipoclayi •• rtieulat. (Adami & Reeve) 
Terpbi. trupe.t ••• b •• (Kiener) 
S.bia copica (Scbumacher) 
CIP;'" Inpulu. Linnaeu. 
Cyp;'" .r.bis. Linuaeu. 
Cyprl •• caput"rptpti. Linnaeu. 
CIPr.,. c,rp.ol. LiDn,eua 
CIPr,.. i.,b.ll. Linnaeul 
enr ... lxu. Linnaeue 
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Table 2l. Continued. 

Inter- Reef 10 15 30 40 
tidal Flat it it it it 

C:D!UU m&'!lH,~'1 Linnaeus X X 
CI~'lel t~I'lI!aiDI'il Linnaeus * 
Cymat~ rubeculum (Linnaeus) X 
Cb'I:2ail ~'i'2Bi8 (Linnaeus) * hI.!.!. ~ (Linnaeus) X 
b.uA. bufonia (Cmelin) * 

r !».I.u. mfr, ta (Roeding) X 
hI.!.!. rhosioptol!!f (Sowerby) * 
ChiS:2"Ur!8 ~'3!PJ!1!!8 (Link) X X X 

r 
ThU!. aculeata (Deahayes ) X 
IlW:.!. armil,r. (Link) X 
ThU!. tuberpIf (Roeding) X X X 

l 
C[2Sil mI[llI:ltl'211 (Broderip) X 
Drupa 1[21!lalllll (Roeding) X X 
~ V!9rU!!l Roed ing X 
~ ricipYI (Linnaeua) X X * X 

r 
prup. I~bs!lidll!l1 Roeding * 
Drupella ~ (Blainville) X X 
Korula biconic. (Blainville) X 

C 
liRl]!ll dU1I011 (Conrad) X 
l:!5![l!ll 1[lbl.'. (Duclos) X X 
MSZl:l!ll uSldiS:21'.'. (Pease) X 
Kp[l!ll 12111211 (H. & A. Adams) X 

I K2[3.1ll !Un.!IJB211 (Pease) X 
l:!5![l! b l!D. (Ro ed ing ) X X X X X 

C2'llli2R~ill Il21.'11 (Kienerl * 
Qyoyul. m9po4onta (Blainville) X 

Hi"llll Ilaia. (Kiener) * 
PII1U\1 diliallilii (Croue) X X 

lIIIBI tl.!l'IlI l.al (Lamarck) 

[ Clll'SI[!!!! IUl,S211!8 (Linnaeua) X * 
laia. 1111211'. (KieDer) X 
EBlll!1 iIU:IIU'. (Deahayee) X 

[ P1111[2212'. ~ il.I!U;211 (RoediDg) X X 

LI'i[~1 221%12&1 ~H'll!i (Reeve) X X 

LI'l[211IY IMIllSblll (LiDDaeua) X X 
ll[ll;lmil ~11'i.ia (Reeve) X X X X 

[ ',;ilterai. p •••• ,ul, (Lamarck) X 
.hi.&. c,r .. ieW! (LiDDaeua) X 
Mitr. ~p'hl Schubert & WagDer * 

C 
Mitra (Dil!l!PD.!!! ) 1II1~lRli'I~1 (Pease) X 
~ (R,bul,ria) ~2a"I£'1 Swain.on .. 
~ (N'D.!!luil) S:I&':U.II: iiAl Lamarck X .. 
Mitra (11121&1.1: il) .fua. Quoy & Gaimard X 

I Mitra (1~'ill'll11) .Qimll'. SvaiDsoD * 
~ (Stri,ltl11.) f •• tigium leeve X 
Kitra (S',ill,.lll) lj."I[I" Lamarck X 

0 
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Table 21. Continued. 

Vexillum (~) cance11arioide. (Anton) 
Vexillum (Pu.i.) l.utwe (Reeve) 
Vesillum (Pu.i.) upif •• ci.li. (Lamarck) 
TurridruD' cerithig. (Anton) 
Copu. ch,ldeu' Roeding 
CODU. corop.t». Gmelin 
Copus 4iftap' Kvass 
Copus ebraeu. Linnaeu8 
Copus fl.yidu' Lamarck 
Copu. &!!a. Hvae s 
Copus imperiali. Linnaeus 
~ liyidu. Hvass 
Copu. ~ Linn.eus 
Coput mili.ri. Kvase 
Cop». rattu. Hwa'8 
Copu. IfPluipoltntu. Quoy & Gaimard 
Copu. spop •• li. Swas. 
Copu •• tri.tu. Linnaeu8 
COpU8 terebra Born 
Cop»' YIZillu. Gmelin 
Siphopari. ap. 

Bivalvia 

!.I£.I. .yell.p. Lamarck 
I.ogpopop perpa (Linnaeus) 
pectinid app. 
SRondylu. sp. 
Cba. ap. 
C,rdita y.ti'I't. Bruguiere 
Trid.cp,· p"Upa (Ioedina) 
S,ut,rcoD'Ii. ,cobillt. (Linnaeus) 
Trap"kw- oblopaua (Linnaeua) 

C'pbalopo •• 

S'piotepthi. ap. 

Arthropoda 
Cn.t.c .. 

D.ldorfia cf. horrid. (Linnaeus) 
D,rd.pu. "ai.to. (Berbst) 
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Table 22. Pre l iminary l ist of gastropods co llected f rom II sites around Tutuila, American Samoa. 
Column numbers correspond to locations numbered in Fig. 2. Habitats are defined as: 

Pv - on pavement 
Rk - on or under rock 
Rb - under rubble 
So - in sand 
It - intertidal rocks 
* - De.d specimen observed or collected 

110 11 ... c. 

G •• tropoel. 

Haliotidae 
Balioti. sp. 1 
Balioti •• p . 2 

Fissure ll idae 
Diodor •• p. 

1 3 

* 
* 

Rk 

4 5 6 7 8 9 10 11 

* 

~ Patel1ielae 

CJ 

p.tell. flexuo •• Quoy & Gaimard 

Trochidae 
Cl'pculu •• trppurpurey, (Gould) 
Cl.PC»lu' cl'P,uloide. Wood 
Mopile. philippi.p. Dunker 
teet ... pvrfpi. (Born) 
Troebv' ~ Gmelin 
Troshu' l.cipi.tu, Reeve 
Trochu' ocbroleucy. Gmelin 

Turbinidae 

CJ 

A,tr,e. rhodo.tPIf Lamarck 
~ .rlyro,topu' Linnaeus 
~ cr ••• u. Wooel 
~ pethol.tu. Linnaeu8 

CJ CJ c:::J c=; 

Rk 
Rk 
Rk 

Pv 
Pv 
Pv 

Pv 

Pv 

* 

Rk Rk Rk 
Rb Rk Rk 

Pv * 
Pv 

Pv 
Pv Rk 

Rk Rk 

Pv Pv Rk 
Pv 

* Rk 
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Table 22. Continued. 

Cycloatrematidae 
Liotip. 10e»10 •• (Gould) 

Heritidae 
H.rit. ~ Rec1u. 
I.rit. Jprio (Sowerby) 
•• tit. plic.t. Lino.euB 

LittoriDi~ae ip" (Gmelin) 
LOttO(1,' eoce 

1 • d 1.t. Gr.y LittorJ.Jl' up u 

Ri.,oid.e abilu. (Gould) ai •• oip! 2'~ __ ~ __ _ 

PleD •• ide~ lc.tu. (Born) r l.pp 1. .,~u ________ _ 

Hodulid.e t a (Gaelin) 
IIpdulY' tee u 

Cerithiidee 
Bittiua ,ebrwp (Kiener) 

r-: 

C.rithiW! .lyeolu. (Hambron , Jaquino 
CerithiWl eChip.t»m (L • .arck) 
Cerit_iva p,.ioticPm Pilabry & Vanett 
Cerlt_iva podulo.ua Bruguiere 
Rhipocl.yi. f •• ciat. (Bruguiere) 

Stroabidae 
talbi •• eorpiua (Linnaeu.) 
Strophu •• icroureeu. (lira) 
StrPIb»' mptahli. SvainaRD 

Hipponicidae 
~ copice (Schumacher) 

~ 

1 

Rk 

It 
It 
It 

t) 
Pv 

a 
Rb 

Rb 

Rb 

L1 II ".....,..,.., ~ CJ k:.._J ~ ;:-:J =-::l 

3 4 5 & 7 8 9 10 11 15 

Rk 

It 
It 

It 

It 
It 

Rk 

It It 

Rk 

Rk Pv 
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Rk 
Rk Rk Rk 

Sn 

* Rk 

Pv 
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Table 22. Continued. 

Calyptraeidae . (Linnaeua) 
Cheile. ,aueltrl' 

Cypraeidae 
Cypr.,' 'PDPlu' Lino.eus 
Cyprte. .rabie. Linnaeua 
Cypr,,' ".llu' Lioo.eua 
Cypr, •• c.put •• rpepti. Lioo.eus 
Cypr,.. "rp'pl. Liooleua 
Cypr," cjcelcul. LiDDleus 
CYPI'" ,gltptip. Duclos 
CYPI'" ~ Lionseu. 
CIpr". i •• b,ll. Linnaeua 
C!pr ••• kieperi Hidalgo 
Cypr ••• l,brolipe.t. Geskoio 
Cypr". IQpet. Linnaeua 
~!PI'" PIC leu' Lion,eus 
CYRI'" .t.phyl... Lioo.eua 
Cypr". ~ Linnaeus 
CIPI'" tilri. Linn.eua 

Erato~d~e dgari Shaw Iun ... e", __ _ 

Caaaidee. . eu, (Linnaeua) C''V(l' er1ptc 

CUMAtiidee tua (Keeve) ~- . ge.' 
CymetlU. • (Reeve) GYripeup rOleu 

Buraidee 

1 i 

~ erueptete (Sowerby) 
~ l'lfrcki (Deah.yes) 
~ rhodo.tolf (Sowerby) 

c:::J c:::J c:::::l ~ &::::J 

1 

Pv 
RIt 

Kk 
Kk 
Kk 

Kk 
Pv 

Kk 

* 

3 4 5 6 ] 8 9 10 11 l ~ 

Kit 
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Kit 
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Kit 

Kk Kit 
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Table 22. Continued. 

Muricidae 
Chicpt!»' bryppey! (Link) 
Rsuo. Irofful,ri. (Roeding) 
~ rieipuf (Linnaeua) 
DlUpt rubu,i'.,u. Roeding 
Drupell, d.IU. (Blainville) 
Drupell. fr.gua (Bl.inville) 
Macvlotritpp braet •• tu. (Hinds) 
Morul. bicopic. (Bl.inville) 
Morul. dpapf. (Conrad) 
Motyl. echip.t. (Ieeve) 
Morula polieo.t.t. (Pease) 
Morul' Ul. (Roeding) 
l!un..u.tl.t. (Bruguiere) 
Il!I.iI. .... illn (Link) 
Il!I.iI. tubero •• (Roeding) 

Coralliopbilid.e 
Conlliopbil, U2U (Roeding) 
Cpr'lliophil. yiol.ee. (liener) 

Columbellidae 
Mitrel1. albip. (Kiener) 
Mitt.11 • .,rgue •• (Gaskoin) 
lytep. de.h'T"ii (Cro •• e) 
Pueae llIu. (Bruguiere) 

Buccinidae 
e'Dthlru. pulcber (Reeve) 
CantharR. updo.u. (tinnaeus) 
!pgipt lipe.t. (Reeve) 
Eplina mepdic.ria (Linnaeus) 
Pi.apia ~ (Cmelin) 

Haaaar iidae 
aa ••• ri¥' Ilkelcep' (Dunker) 
H •••• (19. di.torty. (A. Adams) 

~ l1 ~ ~ c::J :---1 

I 3 4 5 6 7 11 9 lO_ II 15 

Rk Rk Rk 
Pv Pv 
Pv Pv Rk 

Rk 
Pv Rk Rk 
Pv 

Rk 
Rk Rk Pv 
Rk Rk 
Rk 
Rk 

Pv Rk 

* Rb 
Rk 

Rk Rk 

Rk 
Pv 

* 
Rk Rk 

Pv Pv 
Rk 

Rk 
Pv Rk 

Rk 
Pv 
Rk Pv 

Rk 
Rb 
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Table 22. Continued. 

Na".rill. &l&I. (LiDDaeus) 
..... rip. p'Up.I». (Gould) 

'a.ciol.riidae 
tatirollep. '!IJ'gdul. (Linnaeua) 
Lftirp. ".tievlttu. (Linnaeua) 
Lttiru' polylOPU' barel,y! (Reeve) 
P,ri't,rpi. f"tiajwt (Reeve) 
',rllterAi. " ••• tul. (Lamarck) 
Pl,urpploc. fil • .,pto •• (Ioeding> 

Olivid.e 
~ .ppul.t. GmeliD 
~ p.gnieul.t. Duclos 

Vaaid.e 
.!I.Iu. cer.aicua (Linnseu8) 

Mitrid.e 
J!itu. i"ri,li. B.oediDS 
Rlkul.ti. coff •• (Schubert & Wagner) 
.,bul.fi. cpptr.ct. Swaio8oD 
"_ullli. cpc'ICripa (Lamarck) 
Rebul.d. luu. (Quoy & G.ilDard) 
.cbul.r!. rubritiPft. (Reeve) 
Rebu1lti. turlid' Reeve) 

Coatellariid.e 
Co,t,11"i. !pdt.t,. (Reeve) 
~ ",bili. (Reeve) 
~ c'pc.ll.rioid •• (Anton) 
~ a.ut. (Reeve) 
~ HlI1I. (Reeve) 
~ ppelleri (Kuester) 
~ ,u.yi. (Souverbie) 
~ upif •• ci.li. (Lamarck) 
lluLLt i.eyl.pd. (Gould) 

I> 
o 

C:JCJc::Jo 

1 3 

Rk 
Pv I Pv 

Pv 

Sn 

Pv 

* 
Rk 

Rk 
Rk 
Rk 
Rk 
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= ~ 

4 5 fo 

Sn 

Rb 

-

7 8 
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Pv 
PV 

Pv 
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Rk I Pv 
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Pv 
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Rk 
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C) I 10 I 11 . .1). 
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Rk * 
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Table 22. Continued. 

-
Turridae 

Turridrupa cerithipa (Anton) 

Canidae 
~ .repatu. Hwass 
~ c.popieo. Bwas8 
Copu. £t.1la. Rvas B 
Copu. flayidu. Lamarck 

.~ ,'per,li. LionaeuB 
~ Lpp.ri.li. LinnseuB 
~ liyidu. Bwa88 
~ 8'piricu. Reeve 
CoPY' ailu. LinnaeuB 
~ pu ••• tel. LiooaeuB 
Copu. r.ttu. Hwas8 
Coppa ,.pauipolepty. QUoy & Gaimard 
~ .pop •• 1i. Uwaal 
~ terebra Born 
~ tulip. Lionseua 
~ yitulipu. HwaS8 

Terebridae 
Raft»} •• 1bul. (Menke) 
Baato} •• trigil.t. (Linnaeus) 
lerebr. "cul't. (Linnaeus) 
Terebr. ,ubul.t. (Linnaeus) 

Ellabiidae 
HI11IIII 'll~1 (Gmelin) 

:----> c-l ~ 

t. C3 c:::J ' ,---, ,--., =::J 

! J 4 !i 6 7 8 9 10 11 IS 

Rk 

Sn 
* 

Pv 
Rk Pv 

Sn 
Pv Pv Pv 
Pv Rk Pv Rk 
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Pv Pv Pv 
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Pv Pv Pv 

Pv Rk 
Rk 

Rb 
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Sn 
Sn 
Sn 

Sn 
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Table 23. Fishes enumerated or observed during the general survey of inshore fishes 
at Fagatele Bay conducted 5-12 April 1985. The presence of a particular 
species is denoted by the number of individuals censused during the tran-
sect or a "p" which indicated the species was observed within 10 m of the 
transect during a subsequent 20-minute search. Transect 1-5 originated at 
the shallow stake of Transect 1; Transect I-M originated at the middle stake 
of Transect 1; Transect 1-0 originated at the deep stake of Transect 1; etc. 
The column labled "Bay" lists additional species observed within the bay during 
a general reconnaissance dive to 60 ft (18 m). 

Carc~arhinus melanopterus 

Triaenodon obesus 

Aetobatis narinari 

Gymnothorax javanicus 

Gymnothorax meleagris 

Flammeo sammara 

Myripristis berndti 

Sargocentron caudimaculatum 

Sargocentron diadems 

Sargocentron micro stoma 

Sargocentron spiniferum 

5argocentron tiere 

Au1ostomus chinensis 

Fistularia commersonii 

Anthias pascalus 

Cephalopholis argua 

Cephalopholis leopardus 

Cephalopholis urodelus 

Epinephelus hexagonatus 

Epinephelus tauvina 

Gracila albomsrginata 

1-5 1-0 2-5 2-M 2-D 3-M 3-D 4-5 4-M 4-0 6- ', 6-D Bay 

p 

p 

p 

p 

1 

1 P 

1 

p 

1 

1 

p 

P 2 P P 

P 1 P 1 P P P 

P 

P 

3 p p 

p 

2 p p p 1 2 2 

1 1 

F 

p 
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l-S 1-0 2-5 2-M 2-0 3-M 3-0 4-5 4-M 4-0 &-M &-0 BAY 

[ . 
Plectropomus leopardu5 P 

[ Variola .!£!!!.!. P P P P P 

Belonoperca chabanaudi P 

f Cheilodipterus macro don P 

r 
Malacanthus latovittatus P 

Caranx melampygus P 

5comberoides lysan P 

Trachinotus baillonii P 

Caesio xanthonotus P 

Pterocaesio kohleri P 

[ Pterocaesio tile P P 

[ 
Pterocaesio sp. 4 

Aphareus furcatus P P P 1 1 1 1 P P 

l Lutjanus bohar P P P P 

Lutjanus fulvus p 

I Lutjanus gibbus P 

Lutjanus kasmira P p 

[ Lutjanus monostigma p 

[ Macolor niger P p P P P 

Plectorhynchus oriental is P 

Gnathodentex aureolineatus 3 p 1 

Lethrinus harak p ---
Menotaxis grandoculis 1 1 

Mulloides flavolineatus p p 

[ Mulloides vanicolensis P P 

Parul!eneus bifasciatus P p P P P P P 

[ 169 



0 
1-5 1-0 2-5 2-M 2-0 3-M 3-0 4-5 4-M 4-0 6-M 6-0 BAY 0 

Parupeneus chryserydro s P P P P 2 P P 1 P 0 
Parupeneus trifasciatus P 1 P P P P P P P 

0 Pempheris oualensis P 

Kyphosus cinerascens P P 1 P 

0 Chaetodon auriga P 
. 

Chaetodon bennetti P 0 
Chaetodon citrinellus P 1 P P 2 

Chaetodon ephippium P 2 1 P P P P 

Chaetodon lunula P 

Chaetodon ornatissimus P P P P 0 
Chae todon pelewensis P 0 
Chaetodon guadrimaculatus P 1 P 

Chae todon raf flesii P P D 
Chaetodon reticulatus P 3 2 3 1 1 4 1 1 P 

Chaetodon semeion P 

Chaetodon trifascialis 1 P 

0 Chaet odon trifasciatus P 1 P 

Chaetodon ulietensis P 0 
Chaetodon unimaculatua 1 P P P P 

Chaetodon vagabundu8 P P P P P 0 
Forcipi ger flaviss1lllua 1 1 P P 

n. Forcipi ger longiroatris 2 P P 

Hemitsurichthys polyl epis 1 P P P 

0 Henicchus chrj!8oatomu8 P 

Heniochus monoceros P 0 
Centropl!le bispinoaus P 1 1 p p 

0 
170 
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1-S 1-0 2-S 2-M 2-0 3-M 3-0 4-S 4-M 4-0 6-M 6-0 BAY 

Centropyge f1avissimus P 2 P P 2 1 3 3 

Centropyge 1oricu1us P 

Ho1acanthus trimacu1atus P 

.. Pomacanthus imperator P 

Pygop1ites diacanthus P 1 P P P 

Abudefduf septemfasciatus P P 

Abudefduf vaigiensis P 

Amphiprion chrysopterus 1 1 P P 

Amphiprion me1anopus 3 

Chromis acares P P P 2 P 

Chromis agilis P 

Chromis amboinensis 3 

Chromis atripectora1is P P P 

Chromis iome1as 9 2 1 1 9 

Chromis margaritifer 6 P P 1 

Chromis vanderbilti 19 18 

Chromis xanthura 10 P 4 P P P 

Chromis sp. A P P 

Chr;tsiptera c;tanea P 4 16 P 3 
. 

Chr;tsiptera 1eucopoma 13 11 2 2 

Oasc;t11us trimacu1atus 4 P P P P 
• 

P1ectrog1;tphidodon dickii 3 2 1 3 P 

P1ectrog1;tphidodon johnstonianus P P P 

P1ectrog1rphidodon 1acrymatus 2 5 29 32 60 23 10 11 

P1ectrog1;tphidodon 1eucozona 3 
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[ 

fJ 
1-5 1-0 2-5 2-H 2-0 3-H 3-0 4-5 4-H 4-0 6-H 6-0 BAY 

[ 
P1ectrog1rEhidodon Ehoenixensis 5 

L Pomacentrus brachJ.alis 8 P 4 P 8 13 P 

Pomacentrus coe1estis P 

Pomacentrus vaiu1i 4 P P 3 4 5 P 2 .. 
Pomachromis richardsoni 14 

5tegastes fascio1atus 3 8 4 30 29 3 

5tegastes nigricans 8 

Cirrhitus Einnu1atus 1 1 

Paracirrhites arcatus 3 P P P 4 1 

Paracirrhites forsteri 1 P P 1 1 

[ Paracirrhites hemistictus P 

AnamEses caeru1eoEunctatus 1 P P 1 2 P P 

r AnamEses meleagrides P P P P 

[ AnamEses twistii 2 1 1 P P P P P P 

Bodianus axillar is P 

[ Cheilinus chlorourus P P P P P 

Cheilinus digrammus 2 P 1 

[ Cheilinus oxrceEhalus P 7 2 P 2 6 P P 

Cheilinus undulatus P 
. 

Cheilinus unifasciatus P 1 1 P 2 1 1 2 2 P P 

[ Cirrhilabrus sp. P 3 

~auula P 1 P 

~ gaimard P 1 

EEibulus insidiator 1 P 1 P P P 

[ GomEhosu9 variU9 5 1 2 P P 5 1 3 P 1 P 

L 
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0 
1-5 1-0 2-5 2-M 2-0 3-M 3-0 4-5 4-M 4-0 6-M 6-0 BAY 0 

Centropyge flavissimus P 2 P P 2 1 3 3 0 
Centropl!:se 1oricu1us P 

Ho1acanthus trimacu1atus P 0 
• Pomacanthus imperator P 

0 Pl!:sop1ites diacanthus P 1 P P P 

Abudefduf septemfasciatus P P 0 
Abudefduf vaisiensis P 

Amphiprion chrl!:sopteru" 1 1 P P 

Amphiprion me1anopus 3 

Chromis acares P P P 2 P 

Chromis agilis P 

l Chromis amboinensis 3 

Chromis atripectora1is P P P (J 
Chromis iome1as 9 2 1 1 9 

Chromls marsaritifer 6 P P 1 [ 
Chromis vanderbilti 19 18 

Chromis xanthura 10 P 4 P P P D 
Chromls sp. A P P 

Chrl!:slptera cl!:anea P 4 16 P 3 

Chrl!:slotera 1eucopoma 13 11 2 2 0 
Dascl!:11uB trimacu1atus 4 P P P P 

• 
P1ectrog1l!:phidodon dickii 3 2 1 3 P 0 
P1ectrog1l!:phidodon johnstonlanus P P P 

n P1ectrog1l!:phldodon 1acrymatus 2 5 29 32 60 23 10 11 

P1ectrog1l!:phidodon 1eucozona 3 

0 
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r 

r 1-5 1-0 2-5 2-M 2-D 3-M 3-~ 4-5 4-M 4-0 6-M 6-0 BAY 

Ha1ichoeres bioce11atus P 2 

r 
Ha1ichoeres hortu1anus 1 1 P 1 P P 1 2 2 

Halichoeres marsaritaceus 2 

r Ha1ichoeres marsinatus P 1 P 1 

Ha1ichoeres melanurus P P 1 

Hemigymnus fasciatus P P 1 P P P 1 P 

r 
HemiSymnus me1apterus P P P P P 

Ho1oSymnoSUS do1iatus P P 1 

Labroides bico1or P P P 

Labroides dimidiatus 1 3 P P 1 P P P P 2 

Labroides rubrolabiatus 1 P P P 1 1 P 

LabroEsis xanthonota P P P P 1 

C MacroEharynsodon me1easris 1 P P 

I 
Novaculichthys taeniourus 2 

Pseudochei1inus hexataenia 1 P 2 1 2 1 P 

[ Pseudocheilinus octo taenia P P 1 

Pseudodax mo1uccanus P 

C 5tethoju1is bandanensis 1 1 1 P P P P 

Tha1assolll& amblzceEhalUIII 28 

I Tha1asBolll& fuscUIII P P 

[ 
Tha1asBoII/I hardwickei 2 3 1 1 1 2 1 

Tha1assolll& lutescens 1 4 2 1 1 

[ Tha1asBolll& quinguevittatum 9 P 8 2 1 8 45 12 

Bo1bometoEon muricatum P 

L Ca1otomus sandwicenais P P 1 P P P 

CetoBcaruB bicolor p 

L 
I 
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0 
1-S 1-D 2-S 2-M 2-0 3-M 3-0 4-5 4-M 4-0 6-M 6-0 BAY 0 

Scarus brevifilis P 0 
Scarus dimidiatus P 

Scarus frenatus P P P P P P P 0 
Scarus frontalis P 0 
Scarus g ibbus P P P P P 

Scarus j apanensis P P P P P P P P P P [ 
Scarus n i ger P P 1 P P P 

Scarus oviceps P P P P 1 P P 1 P 

Scarus psitticus P P 1 P P P P 

Scar us r ubroviolaceus 1 P P P P 

Scarus sch1egeli P 

Scarus sordidus 2 P 5 3 2 1 P 1 2 P 2 

Sc.arus spinus 1 P P P P P P P P ( 
Scarus tricolor p 3 P P 1 1 1 P 

Scarus sp . (juveniles) 4 6 2 D 
Para perc is cephalopunctata 1 p 1 

0 Aspidontus taeniatus 1 

Cirripectes sebae 1 0 ---
Cirripectes stigmaticus 1 1 

Cirripectes variolosus p 1 0 
Cirripectes sp. 1 1 1 P 

Meiacanthus atrodorsalis 1 p P O· 
Ptereleotris evides P p 

0 Valenciennea strigatus p 

Zanclus cornutus p p p p p p p p p p p 0 
Acanthurus achilles P 

0 
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0 
r 1-5 1-0 2-5 2-M 2-D 3-M 3-~ 4-5 4-M 4-0 6-M 6-0 BAY 

Acanthurus bleekeri p 

~ 
Acanthurus glaucopareius 7 P P P P 2 3 2 4 6 5 

Acanthurus guttatus P 2 P 

Acanthurus lineatus 16 P 21 P 21 2 

Acanthurus maculiceps P P 

[" Acanthurus nigricauda P 

Acanthurus nigrofuscus 5 18 10 11 6 2 1 19 13 3 P 18 

Acanthurus nigroris P 

[ Acanthurus olivaceus P P 

Acanthurus p:z:roferus p 

f" Acanthurus thompson1 4 p 

Acanthurus tr10stegus 3 3 P P 

Acanthurus xanthopterus P 

L 
Ctenochaetus str1atus 54 83 218 195 115 96 137 153 188 145 26 73 

Ctenochaetus str1gosus 15 P P 4 

r 
~ l1turatus p p P 6 7 P 1 1 2 1 1 

~ tuberosus p 

r ~ un1corn1s P 

Zebrasoma scapas 2 P 4 5 2 1 9 

~ Zebra soma velifer\llll P P 

'I 
51ganus argenteus p P 1 P P P P P 

51ganus spinus P p 1 2 

l G:z:mnosarda unicolor P p P 

Bal1stapus undulatus P 3 P P P P P P P 

~ Ba11sto1des conspic1l1\llll p 

Bal1stoides viridescens P 

k Helichth:z:s niger p 
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0 
l-S 1-D 2-S 2-M 2-D 3-M 3-D 4-S 4-M 4-D 6-M 6-D BAY 0 

Me1ichthys vidua P 2 P P P P P P P P P P 0 
Rhinecanthus rectangulus P P 

0 Sufflamen ~ P P P P P 

Amanses scopas P P 2 1 P P 0 
Cantherhines dumerili 1 P 

Cantherhines pardalis P 1 P 1 1 P P P 1 4 0 
Oxymonacanthus longirostris P 

! Pervagor me1anoce.phalus P 1 P P 

Ostracion me1eagris P P P 

0 Arothron nisropunctatus P 

Canthigaster amhoinensis 1 P P 0 
Canthisaster solandri 1 

0 
Total No. Species 46 105 49 65 60 54 57 51 65 66 67 61 31 

0 On-Transect species 15 49 21 32 23 25 28 16 23 23 22 26 

On-Transect Individuals 117 235 295 304 192 191 217 274 259 205 180 179 0 
Shannon-Wiener .81 1.25 .53 .73 . 69 .68 . 72 . 71 .56 .60 .97 .99 

Diversity Index 

0 Evenness .69 .74 .40 .48 .51 .49 .49 .59 .41 .44 .72 .70 

Simpson's Dominance Index . 25 .14 .55 .42 .39 .34 .41 .34 .53 .51 .14 .20 0 
0 
0 
0 
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o 
c CHANGES in CORAL COMMUNITIES 

FOLLOWING the OUTBREAK of Acanthaster planci 1978-1979 

r Two of us (Birkeland and Randall) visited Tutuila in April at 3-year 

intervals, in 1979, 1982 and 1985. In April 1979, coral communities in 

Masefau Bay, at northwest Aunuu Island, and at Matuli Point (Fig. 2), were 

[ being heavily preyed upon by Acanthaster planci which was present by the 

thousands. In Aoa Bay, Onenoa Bay, Fagasa Bay, and Cape Larsen (Fig. 2), the 

coral communities were obviously preyed upon heavily a short time previous to 

[ our visit. The coral community at Fatu Rock may have been preyed upon several 

months earlier in deeper water, but appeared to have been bypassed by A. 

r planci in the shallow zone of turbulant water. The coral communities at 

Fagafue Bay and Massacre Bay (Fig. 2) had not been preyed upon extensively. 

We returned in April 1982 and 1985 to assess the changes in community 

o structure of hermatypic corals at these locations (Tables 4-15). The average 

abundances 2 (number 1m) of coral colonies at each site, depth and year are 

c given in Table 24. The locations were selected a priori with the goal of 

obtaining data for a 3-factor analysis, the factors being wave-exposure, depth 

[ and time (Table 25). Six areas generally sheltered from wave action were 

paired with six other nearby areas exposed to open coast conditions, with 

r inside Masefau Bay: outside Masefau Bay, Aoa Bay: Onenoa Bay, northwest Aunuu 

[ 
Island: Matuli Point, Fagasa Bay: Cape Larsen, Fagafue Bay: Massacre Bay, and 

Rainmaker Hotel: Fatu Rock being the protected: exposed pairs of sites. 

[ There was a significant difference (Table 25) in abundance of corals 

between years (Table 24). Aa would be expected, corals generally were more 

( abundant six years after the outbreak of Acanthaster planci (1985) than they 

were three years after (1982). The exception were in shallow water (2-3 m) 
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Table 24. 2 Abundance (number/m ) of hermatypic 
around Tutui1a island in April 1982 
at each site. 

Lo cation Depth Year 

Inside Masefau Bay 2-3 m 1982 
1985 

6 m 1982 
1985 

Outside Masefau Bay 2-3 m 1982 
1985 

6 m 1982 
1985 

Aoa Bay 1.5-2.5 m 1982 
1985 

6 m 1982 
1985 

Onenoa Bay 1-2.5 m 1982 
1985 

6 m 1982 
1985 

Aunuu Island 2-3 m 1982 
1985 

6 m 1982 
1985 

Matuli Point 1.5-3 m 1982 
1985 

6 m 1982 
1985 

178 

coral colonies at 
and in April 1985 

Number of coral 

2.89 
3.51 

5.93 
8.14 

30.62 
33.94 

2.68 
5. 30 

3.00 
18.62 

'1.14 
3.63 

5.97 
9.01 

2.23 
7. 75 

0.41 
2.51 

0. 51 
4.43 

10.76 
13.68 

2.54 
11.69 

12 sites 
at two depths 

? 
colonies/m-

o 
o 
o 
o 

• 

• 

( 

1 

f 
[ 

o 
. 0 
.. o 

o 
o 
o 
o 
o 





Table 25. Results of a factorial anova of the data in Table 24 concerning the 
relation of coral abundance (number/m2) of coral colonies to 
location around Tutuila, wave exposure, depth and year. 

source of 
variation 

location (A) 

exposed or protected 

A X 5 interaction 

depth: 3 or 6 m (C) 

A X C interaction 

B X C interaction 

(5) 

A X 5 X C interaction 

Year: 1982 or 1985 (0) 

A X 0 interaction 

B X 0 interaction 

A X B X 0 interaction 

C X 0 interaction 

A X C X 0 interaction 

B X C X 0 interaction 

A X B X C X 0 interaction 
(assumed to be the 
error term) 

degrees of 
freedom 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

180 

mean 
square 

92.79 

629.95 

56.24 

210.30 

39.65 

119.73 

94.16 

154.05 

45.64 

11.15 

8.74 

0.45 

11.61 

10.93 

12.41 

F 
s 

7.48* 

50. 76*** 

ns 

16.95** 

ns 

9.65* 

7.58* 

12.41* 

ns 

ns 

ns 

ns 

ns 

ns 

o 
o 
o 
o 

• o 

( 

( 

o 
o 

. 0 

o 
o 
o 
o 
o 



f 

at Fagasa Bay and at Cape Larsen and in deeper water (6 m) at the Rainmaker 

Hotel and at Fatu Rock. We suggest the exceptions in shallow water possibly 

may be related to fishing with Clorox and the exceptions at Pago Pago may be 

I related to urban and industrial pollution . 

When Birkeland visited Tutuila in July 1980, he observed several areas in 

shallow water between Sita Bay and Fagasa (Fig. 2) where numerous white swaths 

laid as bands straight across neighboring colonies. Acanthaster planci does 

not feed in such a pattern . This pattern could have been a result of a toxic 

f chemical washing across the colonies in a surge of water. This area of damage 

to coral apparently from Clorox is also the region in which there was a slight 

r 
r 

L 
c 

[ 

decrease in abundance of corals during a period when corals were increasing in 

abundance in other areas. 

When we visited Tutuila in 1985, the oily brown plume of water from Pago 

Pago could be seen passing Fatu Rock. During our stay in Tutuila in 1979, 

Pago Pago Bay did not appear to be nearly so polluted as it was in 1985. The 

striking decrease in coral abundance at 6 m depth on the reef at the Rainmaker 

Hotel and the slight decrease in coral abundance at Fatu Rock may result from 

increased turbidity and perhaps even toxic effects of polluted harbor waters. 

The abundance of corals varied also with depth (3 or 6 m) and with 

whether the area was exposed to or protected from wave assault (Tables 24 and 

25). Corals were generally more abundant in shallow water and this difference 

in abundance was greatest in areas exposed to heavy wave action (Table 24). 

The interaction between depth and exposure to wave action was also significant 

(Table 25). This may be attributed to occasional protection of reef 

communities in shallow water from predation by Acanthaster planci. !. planei 

[ 
seems to have difficulty maintaining its pOSition in an area with strong wave 

action. Therefore, an aggregation of !. planei tends to have a greater effect 
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on coral co_unities at depths below the surf zone. This difference in 

effects of A. planci is probably greater on exposed coasts than in 

protected bays. Although the effects of depth and degree of wave exposure 

are both significant (Table 25). the interactions between these factors are 

also significant. 

Location at coastal sites around Tutuila is a significant factor for 

2 abundances of coral colonies per m (Table 24 and 25). for percent cover of 

reef substrate by hermatypic corals (Tables 26 and 27), and f or mean colony 

diameter (Table 28 and 29) . This is not surprising because locations 

differ in past history. L e.. in whether coral cOllllllUnities were heavily 

preyed upon by A. planci within the last decade and probably also in 

abundance and success of coral recruitment . 

Although the abundance of coral colonies and substrate surface cover 

by hermatypic corals was greatly reduced. a few small living colonies or 

portions of colonies of each coral species apparently did remain tucked 

away in crevices or depressions. However. the diversity of the coral 

community often increased during recovery of the reef community (Table 30). 

TIIis must be largely a result of an increase in evenneS8 of representation 

by different species and a decrease in predominance of a few species (Table 

30) rather than a result of an increase in the number of species. 

We are tempted to hypothesize that the increase in prevalence of 

Millepora at the reefs near the Rainmaker Hotel is a result of greater 

tolerance of Killepora to pollution. This matter should be followed by 

observing further changes in coral community structure in Pago Pago Bay. 
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Table 26. Percent cover by hermatypic coral colonies at 12 sites around 
Tutuila Island in April 1982 and in April 1985 at two depths at 
each site. 

Location Depth 

Inside Masefau Bay 2-3 m 

6 m 

Outside Masefau Bay 2-3 m 

6 m 

Aoa Bay 1.5-2.5 m 

6 m 

Onenoa Bay 1-2.5 m 

6 m 

Aunuu Island 2-3 m 

6 m 

Matul1 Point 1.5-3 m 

6 m 

Year 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

1982 
1985 

183 

% cover by hermatypic corals 

12.31 
3.69 

32.85 
66.08 

41. 94 
28.44 

2.59 
3.30 

3.12 
11.52 

0.78 
1.80 

2.68 
11.54 

3.13 
9.22 

1. 65 
1.56 

0.06 
1.83 

23.68 
11. 72 

7.89 
41.49 



0 
Location Depth Year %cover by hermatypic corals 

0 
Fagasa Bay 2-3 m 1982 16.77 

1985 1. 93 0 
6 m 1982 2.48 

1985 21. 33 

0 
Cape Larsen 2-3 m 1982 10.65 

1985 14.25 D 
6 m 1982 7.35 

1985 22.34 

0 
Fagafue Bay .5-2 m 1982 80.14 

1985 85.50 0 
6 m 1982 115.44 

1985 98.43 

D 
Massacre Bay 1.5-2 m 1982 59.99 

1985 88.69 

6 m 1982 60.63 
1985 91.68 0 

Rainmaker Hotel .5-1.5 m 1982 6.65 

0 1985 11. 38 

6 ID 1982 27.72 
1985 19.19 0 

Fatu Rock 2.5-4 ID 1982 17.34 

D. 1985 61.49 

0 
• 

0 
0 
0 

184 

0 
0 



o 
[ 

c 
[ 

[ 

r 
[ 
f) 
L 

C 
0 
0 
0 
[ 

[ 

0 
0 

&1 

0 

Table 27. Results of a factorial anova of the 
the relation of percent coral cover 
wave exposure, depth and year. 

source of 
variation 

location (A) 

exposed or protected 

A X B interaction 

depth: 3 or 6 m (C) 

A X C interaction 

B X (. interaction 

(B) 

A X B X C interaction 

Year: 1982 or 1985 (0) 

A X 0 interaction 

B X 0 interaction 

A X B X 0 interaction 

C X 0 interaction 

A X C X 0 interaction 

B X C X 0 interaction 

A X B X C X 0 interaction 
(assumed to be the 
error term) 

degrees of 
freedom 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

185 

data in Table 26. Concerning 
to location around Tutui1a, 

mean 
square 

6914.80 

46.63 

447.16 

391.88 

93.41 

576.78 

486.14 

662.53 

27.93 

350.95 

185.89 

417.19 

128.11 

110.20 

134.20 

F 
s 

51.53*** 

'IS 

'Is 

'IS 

'Is 

'IS 

'Is 

'IS 

'Is 

'IS 

'IS 

'IS 

71S 

'IS 



Table 28. Mean diameter of hermatypic coral colonies at 12 sites around 
Tutui1a Island in April 1982 and in April 1985 at two depths at 
each site . 

Location Depth Year Y coral colony 
diameter (em) 

Inside Masefau Bay 2-3 m 1982 13 . 2 
1985 8.9 

6 m 1982 14.86 
1985 30.6 

Outside Masefau Bay 2-3 m 1982 9.1 
1985 8.2 

6 m 1982 5.6 
1985 7.5 

Aoa Bay 1.5-2 . 5 m 1982 7. 2 
1985 7.3 

6 m 1982 5.2 
1985 7.1 

Onenoa Bay 1. 2.5 m 1982 6.9 
1985 11.0 

6 m 1982 5.8 
1985 10.1 

Aunuu Island 2-3 m 1982 14.9 
1985 7.4 

6 m 1982 3.6 
1985 6.2 

Matul1 Point 1.5-3 m 1982 11.8 
1985 19.5 

6 m 1982 9.2 
1985 19.5 
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0 
[ 

Location Depth Year Y coral colony 
diameter (cm) 

f 
Fagasa Bay 2-3 m 1982 10.9 

r 
1985 6.3 

6 m 1982 6.6 
1985 15.2 

r 
Cape Larsen 2-3 m 1982 8.9 

[ 
1985 12.3 

6 m 1982 7.7 
1985 11. 9 

[ 
Fagafue Bay .5-2 m 1982 28.0 

[ 
1985 22.1 

6 m 1982 32.4 
1985 20.1 

[ 
Massacre Bay 1.5-2 m 1982 17.4 

1985 14.7 

6 m 1982 26.0 
1985 21.8 

[ 
Rainmaker Hotel .5-1.5 m 1982 8.8 

C 
1985 9.3 

6 m 1982 11.9 
1985 22.4 

[ 
Fatu Rock 2.5-4 m 1982 9.8 

0 
1985 11.4 

6 m 1982 8.3 
1985 19.2 

[ 

C 
0 
[ 187 

r] 
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Table 29. Results of a factorial anova of the data in Table 28 concerning the 
relation of mean diameter (em) of hermatypic corals to location 
around Tutuila, wave exposure, depth and year. 

source of 
variation 

location (A) 

exposed or protected (B) 

A X B interaction 

depth: 3 or 6 m (C) 

A X C interaction 

B X C interaction 

A X B X C interaction 

Year: 1982 or 1985 (0) 

AXO interaction 

B X 0 interaction 

A X B X 0 interaction 

C X 0 interaction 

A X C X 0 interaction 

B X C X 0 interaction 

A X B X C X 0 interaction 
(assumed to be the 
error term) 

degrees of 
freedom 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

188 

mean 
square 

228.98 

31.14 

49.30 

63.62 

18.24 

1.49 

38.30 

24.28 

34.68 

11.47 

8.11 

116.38 

20.65 

10.77 

10.26 

F s 

22.37 .... 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

11.34" 

ns 

ns 

o 
o 

'0 

r 

o 
o 
o 
o 
[} .. 

o 
o 
o 
o 
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Table 30. Indices of community structure for hermatypic corals at 12 sites 
around Tutui1a. Diversity, evenness and dominance were calculated 
for two depths at each site for April 1982 and for April 1985. The 
numbers of coral species are given for 1982, 1985 and, for some 
sites, 1979 and are combined for both depths at each site. The 
total numbers of species for each site over all years and depths 
combined are given in parentheses. 

Location, Depth 
and year 

Inside Masefau Bay 
2-3 m 

1979 
1982 
1985 

6 m 

1982 
1985 

Outside Mase£au Bay 

2-3 m 

1982 
1985 

6 m 

Aoa Bay 

1982 
1985 

1.5-2.5 m 

1979 
1982 
1985 

6 m 

1982 
1985 

Number of 
Coral 
Species 

(101) 

69 
41 
47 

(66) 

51 
41 

(60) 

21 
41 
37 

Shannon-Wiener 
Diversity 

Index 
H' 

.9772 
1.1538 

.4531 

.5589 

.8746 
1. 0470 

2.2999 
.9964 

1.0497 
.9938 

1.2141 
1.1856 

189 

Evenness 
Index 

J' 

.7942 

.8869 

.5361 

.7183 

.7263 

. 7919 

.9187 

.8275 

.8362 

.8253 

.9044 

.8706 

Simpson's 
Dominance 

Index 
D' 

.1599 

.0740 

.4187 

.3262 

.2333 

.1441 

. 0461 

. 1315 

. 1141 

.1254 

.0650 

.0791 



0 
Location, Depth Number of Shannon-Wiener Evenness Simpson's 

and year Coral Diversity Index Dominance 0 Species Index Index 
H' J' 0 

Onenoa Bay (67) 0 
1-2.5 m 0 

1979 23 
1982 48 1.1033 . 8480 .1079 

0 1985 38 1.0577 .8426 .1056 

6 m 

1982 1.1562 .8377 .0989 0 
1985 1.1181 .8744 .0823 

Aunuu Island (85) 

2-3 m 

1979 71 
1982 27 1.0045 .8541 .1085 0 1985 24 .8593 .7963 .1723 

6 m 

0 1982 .8632 . 8289 .1775 
1985 1.0699 . 8885 .0889 

0 
Matu1i Point (55 ) 

1. 5-3 m 0 
1979 36 
1982 40 .9806 .8338 .1316 0 1985 19 . 8063 .7743 .1972 

6 m 

0 1982 .9873 .8395 .1364 

1985 .4920 .4920 . 5104 

0 
Fagasa Bay (85) 

2-3 m 0 
1979 51 
1982 58 1.1534 .8357 .0966 0 1985 35 .7829 .7028 .2718 
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~l 

r Location, Depth Number of Shannon-Wiener Evenness Simpson's 
and year Coral Diversity Index Dominance 

r. Species Index Index 
H' J' 1) 

G 6 m 

1982 1.1609 . 8411 .0912 

C 1985 .9101 . 8170 .1610 

r Cape Larsen (61) 

2-3 m 

I 1979 21 
1982 37 1.1074 . 8512 .1113 
1985 42 1.1484 .8685 .0989 

r. 6 m 

[ 
1982 1.1151 .8571 .0870 
1985 .9768 . 7508 .1983 

[ Fagafue Bay 

.5-2 m 

(86) 

[ 1979 49 
1982 65 1.1554 .8607 .0847 
1985 43 .9577 . 8143 .1469 

[ 6 m 

I 
1982 1.2915 . 9239 .0462 
1985 1.0581 .8132 .1270 

[ Massacre Bay (5 1) 

1.5-2 m 

r 1982 26 .8249 .7405 .1932 
1985 38 .8787 .8142 .1802 

[ 6 m 

.9980 .8960 .0952 J.982 

0 
1985 .9746 . 8094 .1444 

[ 
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Location, Depth 
and year 

o 
Shannon-Wiener Evenness Simpson's 0 
Diversity Index Dominance 

Number of 
Coral 
Species Index Index 

______________________________________ H_' _______________ J_' ____________ D _____ D 
Rainmaker Hotel 

. 5-1.5 m 

1979 
1982 
1985 

6 m 

1982 
1985 

Fatu Rock 

2.5-4 m 

1979 
1982 
1985 

6 m 

1982 
1985 

(59) 

43 
42 .8583 
33 . 8453 

.8350 
1.1305 

(61) 

39 
36 .8086 
29 . 8574 

.9224 

.9681 

192 

D. 
.7706 .2119 C-
. 8117 . 1712 

0 
.8018 .1780 
.8690 .0885 r 

0 
.7055 .2401 D 
.7481 . 1949 

0 
.7843 .1566 

0 .8231 .1446 

0 
0 
0 
0 
0 
0 
0 
0 
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INFLUENCE of Acanthaster-INDUCED CORAL KILLS on FISH COMMUNITIES AT FAGATELE 

BAY and at CAPE LARSEN 

During 1978 and 1979, a population explosion of Acanthaster planci killed 

a large proportion of the reef corals around Tutuila Island. An estimated 

80-90% of the corals were killed On the reef fronts of Fagatele Bay and Cape 

Larsen during October 1978. Fish transects censused before and after the 

coral kills in these two areas facilitate analysis of the impact of this 

perturbation on the fish communities 

Fishes were censused three times at Cape Larsen prior to the coral kill 

and two times subsequently, including the census done in April 1985. The 

results of these transects are listed in Table 31. Fishes were censused once 

at Fagatele Bay just prior to the coral kill and again in April 1985. These 

results are listed in Table 32 along with the results of two censuses 

conducted at Sita Bay over the same time period. 

In contrast to the other two areas, the corals at Sita Bay were largely 

untouched by Acanthaster planci. Sita Bay, therefore, serves as a control. 

Differences between its two censuses are a measure of population changes 

resulting from factors other than an extensive coral kill, as well as a 

measure of data variability and the precision of the method. The latter two 

factors can also be examined through comparison of the first three columns of 

Table 31 depicting the results of Cape Larsen censuses conducted only four 

days apart (a period of time tOO short to result in any real population 

changes) and ten weeks apart. 

The unusually large numbers of Ctenochaetus striatus in April 1985 again 

confuse the analysis. In each of the three study areas, the total number of 

all fishes censused in 1985 exceeds the totals for each of the previous 
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TABLE 31. Fishes enumerated or observed during repetitive transects conducted 
at Cape Larsen before and after an extensive coral kill by 
Acanthaster planci late in 1978. The columns are headed by 
transect dates. 

Saurida gracilis 

Synodus sp. 

Flammeo sammara 

Myripristis berndti 

Sargocentron diadema 

Sargocentron lacteoguttum 

Sargocentron microstoma 

Sargocentron tiere 

Aulostomus chinensis 

Pterois volitans 

Caracanthus maculatus 

Anthias pascalus 

Cephalopholis argus 

Cephalopholis- leopardus 

Cephalopholis urodelus 

Epinephelu8 hexaBouatu8 

Epinephelus t8uviua 

Variola ~ 

Cheilodipterus quinquelineatus 

Caranx melampygus 

Caeaia xanthonotus 

Pterocaesio ~ 

lO-VI-77 14-VI-77 26-VIII-77 4-1-79 9-IV-85 

p 

p 1 

1 p 

4 8 2 4 2 

2 

1 

p p 4 

1 2 3 P 5 

1 

P 

p 

3 4 3 4 p 

1 p 

5 5 P 2 8 

1 1 

p P P P p 

P 

1 1 

8 1 

P 
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[ 
10-VI-77 14-VI-77 26-V1II-77 4-1-79 9-1V-85 

r Aphareus furcatus P P P P P 

Lutjanus bohar P P P P P 

[ Lutjanus fu1vus P P 1 P 

Lutjanus monostigma P P 

[ Macolor niger P P P P 1 

P1ectorhynchus orienta1is P P 

Gnathodentex aureo1ineatus 12 8 P P P 

[ Menotaxis grandoculis P P P P 1 

Mulloides flavo1ineatus 13 11 2 1 4 

! Mulloides vanico1ensis P 

r 
Parupeneus bifasciatus P P P 1 2 

Parupeneus chryserydros P P 2 P 6 

Parupeneus trifasciatus P 1 P 2 

Pempheris oua1ensis P 3 5 2 5 

[ Kyphosus cinerascens 1 P P P 2 

Chaetodon ephippium P P P P 

[ Chaetodon lunula P P P 

Chaetodon melannotus P 1 P 

Chaetodon ornatissi1l1us 1 P P P P 

C Chaetodon pelewensis P P P P P 

Chaetodon rafflesH P 

n Chaetodon reticulatus 4 5 9 2 4 
L-

Chaetodon semeion P 

Q Chaetodon trifascia1is 1 1 P P 

0 
Chaetodon tr .l fasciatus P P 1 P 1 

Chaetodon vallabundus p p 2 P 

6 
195 

l ' 



0 
10-VI-77 l4-VI-77 26-VIII-77 4-1-79 9-1V-85 0 

ForciEiser flaviss l.mus P P P 

Forcipiger lonsirostris P P 0 
Heniochus chrysostomus 2 

0. Heniochus varius P P 2 2 

Centropyge flavissimus 2 7 2 P 5 l · Centropl!se loriculus P 

Pomacanthus imperator P 0 
Pl!sopl1tes diacanthus P P 2 P 2 

AmphiErion chrl!sopterus P P D 
Chroms acares 3S 47 24 16 3 

0 Chroms asUis P 

Chroms iomelas 1 P 5 P P 

Chroms margaritifer 7 6 12 7 1 

Chroms vanderbilti 1 P P n 
C. weberi P P P 4 

Chromis xsnthura 20 14 P 24 

Chrl!siptera clanea 9 9 17 9 5 n Chrl!siptera 1eucopoma P 

Dascl!11us reticu1atus P 0 
Neopomacentrus meta11icus P 5 14 16 6 

P1ectrog1l!phidodon dickii 107 107 129 58 8 0 
P1ectros1l!phidodon johnston1snus 8 6 8 7 1 

0 P1ectros1l!phidodon 1acrymatus 19 21 37 39 67 

Pomacentrus brachial1s 73 56 80 78 40 

0 
Pomacentrua vaiu1i 3 6 5 1 9 

Pomachromia richardsoni p 0 
Stesastes fascio1atus 5 6 5 6 12 

0 
196 
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0 
10-V1-77 14-V1-77 26-V1II-77 4-1-79 9-1V-85 0 

Pseudocheilinus hexataenia 8 15 7 3 4 

Pseudocheilinus octo taenia P 0 
Stethojulis bandanensis P 

Stethojulis trilineata 1 

Thalassoma fuscum P D. 
Thalassoma hardwickei 5 2 1 8 5 

Thalassoma quinquevittatum 2 2 4 3 4 

Calotomus sandwicensis P 

Scarus brevifilis 1 P P 

Scarus frenatus P P 2 P P 

Scarus frontalis P 

Scarus gibbus 1 P P P P r 
Scarus japanensis P 1 P 1 P 

Scarus niger 1 p 1 P 1 D 
Scarus oviceps P p 

Scarus psitticus P 2 

Scarus rubroviolaceus P p P P P 0 
Scarus sordidus P P P 1 5 

Scarus spinus P 0 
Scarus tricolor 1 p P 1 

Parapercis cephalopunctata P 0 
Cirripectes stipaticus 9 13 6 4 15 

0 Meiacanthus atrodorsalis P p P 1 2 

Ecsenius bicolor 1 0 
Exallias brevis 1 

Ptereleotris evides 4 p P P P D 
198 0 

0 



[ lO-VI-77 l4-VI-77 26-VIII-77 4-1-79 9-IV-85 

r Zane Ius cornutus 1 P 

Acanthurus achilles 1 P 

[I Acanthurus glauco pare ius 2 3 6 6 6 

Acanthurus guttatus P P P P P 

r Acanthurus lineatus P P 1 1 P 

r 
Acanthurus macu1iceps P P P 

Acanthurus nigricauda 3 

[ Acanthurus nigrofuscus 5 5 4 10 45 

Acanthurus olivaceus P P 

r Acanthurus thompsoni P p 4 

Acanthurus xanthopterus P 

[ Ctenochaetus striatus 37 47 45 27 326 

[ 
Ctenochaetus str;igosus P 1 3 1 P 

Naso 1ituratus P P P 1 2 

l ~ tuberosus P 

Naso unicornis P 

[ Zebrasoma scopas 1 P 

Zebrasoma ve1iferum P P P P P 

r Siganus argenteus P 

L 
Balistapus undu1atus P P P P P 

Melichthl[s vidua 2 2 P P 1 

[ Amanses scopas 1 1 2 2 

Cantherhines dumerili P P 2 P P 

[ Cantherhines pardalis 1 p P P 1 

Oxrmonacanthus longirostris P 1 

[ Pervagor me1anocepha1us 2 

L 
Ostracion me1eagris p p P 1 1 

199 

!. 



10-VI-77 14-VI-77 

Arothron nigropunctatus 

Canthigaster solandri 2 5 

Total No. of Species 101 93 

On-Transect Species 52 43 

On-Transect Individuals 465 466 

Shannon-Wiener Diversity 1.2846 1.2596 

Index H' 

Evenness Component of .7486 .7711 

Diversity J 
, 

Simpson's Dominance .0986 .0968 

Index 

200 

26-VIII-77 4-1-79 

P 1 

1 

104 105 

54 52 

522 393 

1.2692 1. 2939 

.7326 . 7540 

. 1058 .0883 

9-IV-85 

104 

56 

668 

1.0105 

.5780 

.2590 

0 
0 
D 
0 

0 
0 
0 

o 
o 
o 
o 
o 
o 
o 
o 
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TABLE 32. Fishes enumerated or observed during repetitive transects conducted 
at Fagatele Bay and Sita Bay before and after Tutuila reefs were 
impacted by an extensive coral kill by Acanthaster planci late in 
1978. The coral kill at Fagatele Bay was heavy while corals at Sita 
Bay received little damage . 

Flammeo sammara 

Myripristis berndt1 

Myripristis kuntee 

Myripristis violaceus 

Sargocentron ~ 

Aulostomus chinensis 

Anthias pascalus 

Anyperodon leucogrammicus 

Cephalopholis argus 

Cephalopholis urodelus 

Epinephelus tauvina 

Gracila albomarginata 

Malacanthus latovittatus 

Scomberoides lysan 

Caesio caerulaureus 

Caesio xanthonotus 

Pterocaes10 kohleri 

Pterocaesio tile 

Pterocaesio sp. 

Aphareus furcatus 

Lutjanus bohar 

Lutjanus fulvus 

LutjanuB gibbus 

FAGATELE BAY 

2S-lX-78 12-lV-85 

P J 

P P 

1 

P P 

P J 

1 

p 

p 

p 

p 

P 

9 p 

5 

8 

p 1 

P P 

p 
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SlTA BAY 

l7-Vl-77 10-lV-85 

2 4 

10 1 

3 

1 1 

2 

p p 

5 4 

P 

p 1 

p P 

2 p 





[ 

[ 
FAGATELE BAY SITA BAY 

[ 25-IX-78 12-IV-85 17-VI-77 10-IV-85 

Forci2i&er flavissimus 1 P 

[ Forcipiger 1ongirostris 1 

[ 
Hemitaurichthys polylepis P 7 

Heniochus chrysostomus P P 

[ Heniochus monoceros P 

Heniochus varius P P P 

[ Centropyge bispinosus 2 2 

Centropyge flavissimus P 2 3 4 

I Centropyge 10riculus P 

U 
Pomacanthus imperator P 

Pygoplites diacanthus 1 1 1 P 

C Abudefduf viagiensis P P 

Chromis acares 72 P 55 P 

0 Chromis agilis 4 P 

Chromis atripectoralis 8 P P P 

[ Chromis iome1as 19 48 6 P 

G 
Chromis margaritifer 2 5 

Chromis vanderbilti P 

[ Chromis xanthura 13 1 22 4 

Chromis sp. A. 4 P 

r Chrysiptera cyanea 49 19 

Dascy11us reticulatus 3 

L Dascy11us trimacu1atus 1 2 

{ 
Neopomacentrus metallicus 28 15 

Plectrog1xphidodon dickii 115 P 85 66 
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L 
FAGATELE BAY SITA BAY 

0 25-IX-78 12-lV-85 17-Vl-77 10-lV-85 

Plectroglyphidodon johnstonianus 18 16 12 D 
Plectroglyphidodon 1acrymatus 4 12 17 25 0 Pomacentrus brachialis 12 5 79 23 

Pomacentrus vaiu1i 5 24 12 20 [ 
Stegastes fasciolatus 19 1 

Paracirrhites arcatus 5 3 7 

Paracirrhites forsteri 2 P 1 

Paracirrhites hemistictus P P 

Anampses caeruleopunctatus P P l 
Anampses me1easrides P P 

Anampses twistii P 2 

Bodianus axillaris P 1 P P 

Cheilinus chlorourus 1 D 
Cheilinus dillrammus P P 

0 Cheilinus oxycephalus 1 2 3 

Cheilinus trilobatus P D 
Cheilinus unifasciatlls P 2 1 2 

Coris aygula P P D 
Epibulus insidiator 1 P P 1 

Gomphosua variua 8 4 7 11 0 
Halichoeres biocellatu9 P 

0 Halichoeres hortu1anus p 2 1 1 

Halichoeres marginatu9 1 0 
Halichoerea melanurus 2 

Hemillym!lUS faaciatus P 1 P 2 0 
204 0 
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L FAGATELE BAY SITA BAY 

r 2S-IX-78 l2-IV-85 l7-VI-77 10-IV-8S 

r 
Labrichthys unilineatus 3 P 

Labroides bicolor P P 1 , P 

Labroides dimidiatus 2 1 6 3 

Labroides rubrolabiatus P P 1 2 

[ Labropsis xanthonota 2 P 

Macropharyngodon melp.agris P 2 2 

[ Pseudocheilinus evanidus P 

[ 
Pseudocheilinus hexataenia 1 5 5 

Pseudocheilinus octo taenia P 

[ Pseudodax moluccanus P 1 

Stethojulis bandanensis P P P 

[ Thalassoma hardwickei P 1 9 2 

Thalassoma lutescens 3 5 

( Thalassoma quinquevittatum 2 2 

L 
Calotomus sandwicensis 1 p 1 

Cetoscarus bicolor P P 

[ Scarus brevifilis p 

Scarus dimidiatus p 

[ Scarus fren~tus p p 

Scarus gibbus p 2 1 p 

fJ Scarus japanensis P p 3 4 

0 Scarus niger 2 p 

Scarus oviceps p p 

IJ Scarus psitticus p P P 

Q 205 
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C 
FAGATELE BAY SITA BAY 0 
25-IX-78 12-IV-85 17-VI-77 lO-IV-85 

0 
S~art1s rubroviolaceus P P P P 

Scarus schlegel1 P r. 
Scarus sordidus 4 5 1 2 

Scarus spinus P P 

Sca:-us tricolor P 3 

Scarus sp. 3 

Cirripectes stigmaticus 1 16 4 0 
Exallias brevis p 

Meiacanthus atrodorsalis 9 P [ 
Plagiotremus tapeinosoma 2 1 [ 
Ptereleotris evides P P P P 

Zanclus cornutus 1 p 1 0 
Acanthurus bleekeri P p 

Acan thurus glaucopareius 3 8 6 9 0 
Acanthurus guttatus P p 

Acanthurus lineatus P P P P 

Acanthurus nigricauda p 

0 
AcanthurUB niarofuscus 2 23 3 24 

AcanthuruB niaroris P 0 
Acanthuru8 olivaceuB P 

Acanthurus pyroferus p p 0 
Acanthurus thompsoni 2 

0 Acanthurus triosteaus p 

Acanthurus xanthopterus P p 

( 
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l FAGATELE BAY SITA BAY 

f 
25-IX-78 12-IV-85 17-VI-77 10-IV-85 

Ctenochaetus striatus 10 280 49 321 

f Ctenochaetus strigosus 6 14 

r 
~ lituratus 2 3 1 1 

Zebrasoma scopas 2 18 4 4 

( Zebrasoma veliferum p 

Sisanus arsenteus P P 

[ Siganus punctatus P 

Gymnosarda unicolor p 

r Balistapus undulatus P P P ] 

D Melichthys vidua 2 P 1 1 

Sufflamen bursa P P 

0 Aluterus scriptus P 

Amanses scopas 4 P P 2 

C Cantherhines dumeril1 P P P 

C 
Cantherhines 2ardal1s P 1 P 

Oxymonacanthus lonSirostris p 2 

LJ 
Pervasor melanocephalus 6 

Ostracion meleasris 1 P 1 1 

l Canthigaster so1andri 1 5 

[ Total Species 113 107 96 88 

r On-Transec t Species 47 51 55 57 

On-Transect Individuals 368 539 582 684 

C Shannon-Wiener Diversity Index 1.1675 . 9748 1.3512 1.0677 

Evenness .6982 . 5708 . 7764 .6080 

l Simpson's Dominance Index .1476 .2857 .0724 . 2376 

( 
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r 
censuses. When the numbers of C. striatus are subtracted from each total, o 
however, the 1985 totals are each less than the earlier totals for the same 

area. 0 
The number of transects conducted before and after the Acanthaster 

infestation are relatively few and the data are highly variable so only a few r 
conclusions can be drawn with any degree of confidence. As with the corals, 

i t appears that the total number of fish was little affected by the coral 

kill. The total number of species in the Cape Larsen censuseS averaged 99 for 

t he three censuseS before the kill and 104 for the twO cenSuses after the 

kill. At Fagatele Bay, the total dipped from 113 to 107, but the decrease at 0 
Sita Bay (the control) from 96 to 88 was even more drastic, so the Fagatele 

decrease cannot attributed to the coral kill. [ 
A few gross changes in species numbers are evident from the tables and 

are likely to be results of the Acanthaster population explosion and 

subsequent coral devastation. Clearly, the numbers of the damselfishes 

Plectroglyphidodon dickii, and probably Plectroglyphidodon johnstonianus, have 

been reduced. Both are known to associate with and feed on Acropora corals. 

There is some indication that a few of the surgeonfish species have increased, 

although the basis for this conclusion is clouded by the unusually large o 
population of juvenile Ctenochaetus striatus. An increase in surgeonfish 

populations might be expected as most species of this family feed on benthic 
o 

algae which grows on dead coral substrate. The damselfish Plectroglyphidodon o 
lacrymatus seems also to have increased significantly after t he coral kill. 

It, too, is known to feed primarily on benthic algae. o 
Overall, the impact of the extensive coral kill on the fish communities 

of Tutuila Island appears to be surprisingly small. Species diversity and o 
numbers of individuals remain high. Although there are no data relative to n 
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fish biomass. in the subjective opinion of the author. that too is probably 

unchanged. Fishes targeted by Samoan fishermen appear as plentiful and as 

la.rge as ever. 
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