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GENERAL INTRODUCTION 

The Andersen Air Force Base Marine Resources Preserve was established in 1993 to 
protect marine resources within the coastal habitats adjacent to Andersen Air Force Base in 
northeastern Guam. The Preserve runs east from Tarague Beach around Pati Point and south to 
Anao Point on the east coast of Guam. Within the Preserve, harvesting marine organisms is 
restricted to the use of hook and line gear from the beach and small boat trolling and 
bottomfishing in offshore waters. Use of nets and spearguns is prohibited. It is hoped that the 
restrictions on harvesting within the Preserve will allow marine species there to reach 
reproductive size and to spawn. Because most marine animals have planktonic larvae, it is 
expected that reproductive activities within the Preserve will produce larvae that will settle in 
other reef areas on Guam and thus provide island-wide benefits. 

The surveys reported on here were designed to provide a baseline assessment of marine 
resources within habitats in the Preserve. These baseline data can be used in the future to 
determine whether marine communities within the Preserve have undergone any significant 
changes. This report presents results of surveys of marine plants, corals, conspicuous 
rnacroinvertebrates, and fishes within the Preserve. 

MATERIALS AND METHODS 

The Andersen Air Force Base Marine Resources Preserve includes all the coastal waters 
adjacent to Ansersen Air Force Base except for those included in the Tarague recreational beach 
area. From Tagua Point (at the site of the explosive ordnance demolition range) east to Pati Point 
and then south to Anao Point (Map 1), the coastline consists of cliffs with no reef fringing reef 
development. Between Tarague Beach and Tagua Point, a fringing reef has formed which 
encloses a reef flat/lagoon habitat bordered on the shoreward side by either sandy beach or 
consolidated reef rock. The reef flat platform is rather narrow in this area and is subjects to 
strong water movements, particularly when there are storms or large swell in the vicinity. There 
are several channels (or "cuts") through the reef margin along this reef flat platform, but the most 
significant one is Tarague Channel where extremely strong outward flowing currents flow during 
falling tides. 

A notable feature of the reef flat platform in the Andersen Marine Resources Preserve is 
the presence of considerable emergent reef rock formed during earlier higher seawater stands. 
Emergent limestone "stacks" are conspicuous in the western part of the Preserve. As one 
proceeds easterly toward Tagua Point, the emergent reef rock comes to dominate the platform, 
and the only standing water occurs in occasional channels. 

In order to assess the inshore marine resources in the Preserve, we established permanent 
25-m long transects in various reef flat habitats (Map 1). We located some transects in deeper 
channel habitats where marine life was most abundant and diverse and some in shallow "flats" 
between channels. These latter habitats contained a much less diverse community of marine 
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organisms, but did contain large numbers of sea cucumbers. The transect locations were marked 
with rebar stakes so that they could be relocated, and the same locations were surveyed during 
each of the eight surveys. Surveys spanned the period from May 1993 to October 1995. The 
specific survey techniques used for each group of marine organisms are described in the 
appropriate sections of this report. 
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MElliODS 

Marine Plants 

Jynessa Dutka-Gianelli 
Marine Laboratory 
University of Guam 

Marine plant communities within the Anderson Air Force Base Marine Resources Preserve 
were assessed during eight surveys between June 1993 and October 1995. The Preserve was 
divided into sites A through E. At each site, the quantitative sampling algae surveys were 
perfonned along 25-m transects lines running perpendicular to shore. 

A quadrate (25 cm x 25 cm) with 16 points was used to get data to calculate algal percent 
cover. The species of algae under each point of the quadrat was recorded. If there was no algae 
present under the points, whatever was present, e.g., sand, pavement, dead coral, live coral, sea 
cucumber, etc., was recorded. 

The quadrat was haphazardly tossed 6 times per transect, for total of 96 points per 
transect Percent cover of each algal species was obtained by: n (number of points under which 
an algal species was found) divided by the total number of points of quadrat per zone, multiplied 
by 100. Percent cover of the non-algae categories was calculated in the same way. The algal 
species present in the location of the transects, but not encountered under the quadrat, were also 
recorded. 

RESULTS 

Overall results are presented in Figures 1 through 6 and Tables 1 and 2. Seventy-three 
species of marine plants were observed within the Preserve. The percent cover of marine plants 
(principally algae) varied considerably among the sites and throughout the study. Marine plant 
abundance and species composition tends to be quite variable on reefs for several reasons, most 
importantly seasonal variability in a number of species which corresponds with wet and dry 
seasons on Guam and changes in standing stock caused by strong wave action which can almost 
denude an area of its algae. In addition, variations in herbivore feeding can also impact the 
communities of seaweeds on reefs. Because marine plant communities are so variable (percent 
cover, for instance, ranged from almost 0 to almost 100 % on some transects), they are less 
suitable as indicators of environmental change than are corals or other less variable groups. 
Nonetheless, the data assembled her provides a baseline assessment of marine plants within the 
Andersen Preserve, and they may be useful for documenting major biotic changes within the 
Preserve. 
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Corals 

Paul R. Chirichetti 
University of Guam, Marine Laboratory 

Introduction 

This is the eighth and final in the series of reports on general coral coverage across 
the main reef-flat at the Andersen Air Force Base Marine Resource Preserve. Information 
contained in the tables includes transect-by-transect coral density, percent coverage, and 
frequency as well as individual species size range, percent coverage and frequency within three 
zones (near-shore, mid-reef, and near-crest). 

Methods 

The methods used to sample the coral community during the present (September/October, 
1994) survey are the same as those described in the initial report (Amesbury et al. 1994) as are 
the corrections in performing the calculations noted in the June 1994 survey (Amesbury et al., 
1995). 

Results 

Near -shore zone: mean coral coverage for transects in this zone during the eighth survey 
ranged from 0.0% - 5.39% with a mean value for the zone at 1.16%. Mean coverage values for 
this zone through the eight surveys ranged between 0.76% (survey 2) and 2.39% (survey 5). The 
averaged values of zone means for all surveys is 1.36% (Table 1, Figure 1). The greatest coverage 
values on individual transects occurring consistently on transect B-3 east (range 3.82%-17.51 %). 

The individual coral species that contribute the most to coral coverage in the near-shore 
zone during this survey were Acropora aspera, Porites sp. (massive), GOlliastrea retijormis, and 
Pocillopora damicomis and these four species were also the most important species in the near­
shore zone for all surveys combined (Table 2, Figure 2). Acropora aspera constitutes greater than 
50% of the relative coverage for all species found in this zone (Figure 2a). The total number of 
species found along transects in this zone during all surveys was 9. 

Mid-reef zone: Estimated mean coral coverage for this zone during eight surveys ranged 
between 2.81%-9.79%, the mean value for this survey falling between these two values (4.19%). 
Replicates ofB-4 east and D-4 consistently have the highest individual transect values (12.1 %-
29.62% and 24.17%-58.51 % respectively) although transect D-4 was not sampled more than 
twice during the course if the survey due to hazardous water conditions that are consistently 
encountered at this site. (Table 3, Figure 3). 

As in the near-shore zone Acropora aspera, Porites sp. (massive), Pocillopora 
damicornis and Goniastrea retijormis are the major contributors to overall coral coverage in this 
zone (Table 4, Figure 4). Acropora aspera has the highest relative coverage value of any species 
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in both zones (53% near-shore and 66% mid-reef; Figure 4a), but the relative positions of the next 
three corals changes. GOlliastrea retiformis becomes more important in this zone while Porites 
sp. (massive), and Pocillopora damicomis maintain there positions relative to one another. 
Acropora digitifera, Favia malthaii, and Acropora sp. are added to the list of most important 
species in mid-reef zone overall. The total number of species encountered on transects in this zone 
during all surveys was 24. 

Near-crest zone: no data was collected from transects in this zone during this survey due 
to hazardous water conditions along the reef crest. During the three surveys that data was able to 
be collected along the reef-crest mean coverage values in the zone ranged from 11.74%-15.68% 
with the overall zone mean value estimated at 12.88% (Table 5, Figure 5). 

Corals in the near-crest zone contributing to the majority of coral coverage include 
Goniastrea retiformis, Heliopora coerula, Porites sp. (massive), Leptoria phyrgia, Pocillopora 
damicomis, P. verrllcosa, Porites allnae, Favia stelligera, A. palifera, A. variabilis, Pocillopora 
setchelli, Pavona varians, Psammocora contiglla, P. obtllsangula, Acropora sp., Lepatstrea 
purpurea, Favia matthaii, and Montipora ehrenbergii. (Table 6, Figure 6). The massive 
G.retiformis has the highest relative coverage value in this zone (45.7%), and the overall number 
of species found on the three transects in this area is 27 (Figure 6a) .. 

Overall mean coral coverage values increase from the near-shore zone (1.36%), through 
the mid-reef (4.74%) to the near-crest zone (12.88%) (Table 7). The mean coverage values for 
each survey in each zone is illustrated in Figure 7. 

Discussion 

There is a great deal of overlap in the amount of coral coverage found across all transects 
within zones, and also between zones across the reef flat. Near-shore transects varied between 
0.0% and 17.5 I % (Tables AI-A8), mid-reef transects coverage values varied between 0.0% and 
29.6%, excluding transect D-4 (Tables AI7 - A24). Transect D-4 was only sampled twice during 
the eight surveys and had a high value of 58.5% (survey I, Table AI7). This transect should 
more properly been grouped with the near-crest transects as the latter half of this transect ends in 
the center of a groove cutting through the reef margin. Near -crest coral coverage values varied 
between 3.5% and 35.6% (Tables A33 - A35). 

Pocillopora damicornis was consistently the most frequently encounter coral in the near­
shore zone ranging in relative frequency from 44%-76% of all corals found during any given 
survey (Tables A9-AI6). P. damicomis is a small coral, (mean colony size ranged from 27 - III 
em sq.), but its abundance made it the third most important species (11.5% relative coverage) in 
the near-shore zone (Figure 2a). 

This position changes slightly in the mid-reef zone where P. damicomis is the fourth most 
important coral in terms of relative coverage (4.5%, Figure 4a). With the exception of survey 5, 
P. damicomis is also the most frequently encountered (25% - 58%) coral in the mid-reef zone. 
The size range for P. damicomis is also greater in this zone, ranging from I - 550 cm sq. (Tables 
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A25 - A32). 

The near-crest zone was a very difficult area to sample due to large wind-generated waves 
that continually break on this exposed, windward coastline. This wave action determines coral 
community structure favoring massive, encrusting, or branching corals with extremely compact 
growth forms. G. retijormis, Heliopora coerula, and Porites sp. make up 64% - 78% of the 
relative coverage in this zone (Tables A36-A38, and Figure 6a). A. aspera was not encountered 
here although the species list increases to contain 27 corals. 

We have identified the species in each zone which are the most frequently encountered as 
well as those in each zone that contribute most to overall coral coverage. The variation shown in 
the changing density, frequency, and percent coverage calculations over the course of these 
surveys is most probably due to a combination of the highly aggregated and patchy distributions 
of corals that occurs naturally combined with the sampling method used. Even though the 
transects are "permanant" in the sense that we staked transects that were repeatedly sampled, ten 
exact points along each transect were not sampled every time. During each sampling the transect 
tape can be moved by water currents up to a foot in either direction and by sampling different 
points along the same general area it was thought that a much more representative picture of coral 
abundance and distribution would emerge. 

Real variation in the size, number and area of coverage of corals over time along each 
individual transect will depend each corals location in relation to water depth, bottom 
topography, and exposure to storm waves and freshwater runoff. Corals in deeper areas of the 
near-shore zone such as transects B3e and B4e (containing large stands ofA. aspera) will be 
buffered from extreme conditions. Transect located in shallower water or over featureless 
pavement, are not as protected from these conditions and may have higher variability of coral 
coverage over time. Long term changes in community structure may also be determined by 
geologic uplift, evidenced by the elevated karst deposits existing at Sites D and E. 
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Table 1 

Andersen Air Farce Base Marine Resaurce Preserve Baseline Survey 
Comparison of coral percent coverage by transect between surveys. 
May 1993 through Octaber 1995 
Near-shore zone 

Transect Survey 1 Survey 2 Survey3 Survey 4 Survey 5 Survey 6 Survey 7 Survey 8 Transect Stds Range* 
5/93-8/93 11/93-2/94 6194 9/94-10/94 1/95 3/95-4/9 5/95 10/95 mean 

A1 0.38 1.28 1.15 0.87 0.76 0.88 0.29 0.95 0.82 0.34 0.48-1.16 
A4 0.00 0.02 0.09 0.03 0.13 0.07 0.12 0.34 0.10 0.11 0-0.21 

B1 west 0.003 na data 0.00 0.00 0.00 0.005 0.00 0.001 0.001 0.002 0-0.003 
B4 west 0.14 na data 1.20 0.36 1.05 1.99 2.30 2.88 1.17 1.01 0.16-2.18 
B1 east 0.01 0.00 0.00 0.00 0.00 0.18 0.00 0.00 0.02 0.06 0-0.08 
B3 east 9.27 5.91 9.29 3.82 17.51 0.78 9.16 5.39 7.64 5.00 2.64-12.64 

C1 na data 0.00 0.00 0.001 na data 0.01 0.01 0.02 0.01 0.01 0-0.02 
C3 0.002 0.11 0.22 0.39 na data 0.09 0.91 0.08 0.26 0.31 0-0.57 
D1 1.59 0.05 0.05 na data 0.71 na data 0.06 0.35 0.47 0.61 0-1.08 
D3 1.75 0.31 2.07 na data 0.93 na data 1.25 0.47 1.13 0.70 0.43-1.83 
E1 1.78 0.00 1.14 na data 1.25 na data ·na data 1.79 1.19 0.73 0.46-1.92 
E2 0.22 1.06 1.93 na data 0.37 na data na data 0.77 0.87 0.68 0.19-1.55 

Zone mean 1.06 0.76 1.71 1.85 2.39 0.81 1.17 1.16 1.36 0.57 0.79-1.93 

* Range is defined as one standard deviation from the mean value in either direction. 

t· 
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AAFB Marine Resource Preserve 
Coral coverage: near-shore zone 
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Table 2. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Contribution of most important coral species (') to percent coverage within zones between surveys. 
All survey comparison: May 1993-0ctober 1995. 
Near-shore zone. 

Survey 

#1 #2 #3 #4 #5 #6 #7 #8 Mean 
Species ( .. ) ( .. ) ( .. ) ( .. ) ( .. ) 

Acropora sspers 0.34 0.22 0.74 1.511 1.35 0.62 0.76 0.18 0.72 
Porltsssp. 0.41 0.37 0.34 0.10 0.59 0.05 0.20 0.56 0.33 
Pocll/opors damlcomls 0.07 0.12 0.18 0.15 0.16 0.15 0.17 0.24 0.16 
GonlBstn>a retlformls 0.23 0.05 0.45 0 0.23 0 0.03 0.18 0.15 
Acropora formosa 0.02 0 0 0 0.05 0 0 0 0.01 
Leptastrea purpurea 0.0004 0.002 0 0.002 0.001 0 0.0004 0.001 0.001 
Heliopora coerula 0 0 0 0 0.01 0 0.01 0 0.002 
Acropora digitifera 0 0 0 0 0.002 0 0 0 0.0003 
Faviasp. 0 0 0 0 0 0 0 0.00004 0.000005 

Percent coverage most important species 1.04 0.71 1.71 1.74 2.33 0.76 1.14 1.16 1.32 

Percent coverage other species 0.02 0.05 0.002 0.11 0.06 0.05 0.03 0.001 0.04 

Total percent coverage for survey 1.06 0.76 1.71 1.85 2.39 0.81 1.17 1.16 1.36 

'Most Important species def1ntxi ss those spscles combining to conlrlbut9 95%or glWll9r ralBtlve percent 
coverage during Nch Individual survey. Most Important Bp9cles In bold. 

"Not sl/ transects surveytxi 
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AAFB Marine Resource Preserve 
Greatest coral cover: near-shore zone 
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Table 3. 
, "'~ , 

J 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral percent coverage by transect between surveys. 
May 1993 through October 1995 
Mid-reef zone 

Transect Survey 1 Survey 2 Survey3 Survey 4 Survey 5 Survey 6 Survey 7 Survey 8 
5/93-8/93 11/93-2194 6194 9/94-10/9 1/95 3/95-4/95 5/95 5/95 

A2 4.61 1.51 2.03 1.24 no data 7.08 1.34 1.71 
A5 0.25 0.15 0.34 0.43 no data 0.32 0.80 0.78 

B2 west 0.003 no data 0.00 0.00 0.003 0.00 0.00 0.00 
B5 west 0.84 no data 0.46 1.64 1.41 0.77 0.98 1.13 
B2 east 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
B4 east 17.82 14.36 12.10 18.98 16.95 29.62 26.84 27.18 

C2 0.07 0.02 0.002 0.01 no data 0.05 0.08 0.04 
C4 no data 0.01 0.00 0.21 no data 0.40 0.26 1.59 
D2 5.97 2.11 10.34 no data 6.72 no data no data 5.26 
D4 58.51 no data 24.17 no data no data no data no data no data 

Zone mean 6.28 3.54 3.45 2.75 4.23 4.50 3.49 8.37 

• Rllnge Is defined liS one standard deviation from the mean value In either dlrectlon_ 

i . .../ 
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Transect Stds Range' 
mean 

2.79 2.22 0.57-6.01 
0.44 0.26 0.18-0.7 

0.001 0.002 0-0.003 
1.03 0.40 0.63-1.43 
0.01 0.02 0-0.03 

20.48 6.53 13.95-27.01 
0.04 0.03 0.01-0.07 
0.41 0.57 0-0.98 
6.08 2.96 3.12-6.08 

41.34 24.28 17.06-65.62 

4.58 1.86 2.71-4.57 
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Table 4. 

) 
rtndersen Air Force Base Marine Resource Preserve Baseline Survey 
Contribution of most important coral specles(") to percent coverage within zones between surveys. 
All survey comparison: May 1993-0ctober 1995. 
Mid-reef zone. 

Survey 

# 1 #2 #3 #4 #5 #6 #7 #8 
Species (U) (U) (U) (U) (U) (U) (U) 

Acropora aspsrB 3.55 3.12 1.37 2.37 2.85 0.53 3.07 7.24 
Gonlastres fflflfonnls 2.16 0.02 1.46 0 0.49 0.54 0 0.06 
Por/t9s sp. 0.19 0.20 0.03 0.11 0.37 1.51 0.17 0.36 
Poclllopora damlcomls 0.15 0.19 0.12 0.23 0.02 0.48 0.111 0.26 
Favia matthall 0.13 0 0.23 0 0.002 0.19 0.001 0.14 
Acropora sp. 0.04 0 0 0 0 0.58 0.003 0.003 
Acropora dlgltlftlra 0 0 0.21 0 0.21 0 0 0.17 
Heliopora coerula 0.01 0 0.01 0.003 0 0.24 0.04 0.07 
Leptastrea purpurea 0.001 0.002 0 0.003 0.01 0.26 0.01 0.01 
Favltes abldlta 0 0 0.003 0 0.23 0 0 0 
Porites (encrusting) 0.002 0 0 0 0 0.22 0.01 0 
Acropora valida 0.02 0 0 0 0.03 0 0 0.02 
Favia sp. 0.00 0 0 0 0 0 0 0.05 
Favites russelli 0.02 0 0 0 0 0 0 0 
Acropora variabllls 0 0 0.01 0 0 0 0 0 

~-'{/atygyra plnl 0 0 0 0 0 0 0 0.Q1 
.}sammocora contigua 0 0 0.001 0.004 0 0 0 0 

Montlpora sp. 0 0 0.002 0.0005 0 0 0 0.003 
Pachyseris speciosa 0.004 0 0 0 0 0 0 0 
Favia favus 0 0 0 0 0.003 0 0 0 
Favia palllda 0 0.002 0 0 0 0 0 0 
Porites superfusa 0 0 0 0 0 0 0 0 
Porites annae 0 0 0.002 0 0 0 0 0 
Psammocora sp. 0 0 0 0.001 0 0 0 0 

Percent coverage most Important species 6.05 3.52 3.19 2.71 3.92 4.31 3.44 7.99 

Percent coverage other species 0.23 0.02 0.26 0.04 0.31 0.24 0.05 0.38 

Total percent coverage for survey 6.28 3.54 3.45 2.75 4.23 4.55 3.49 8.37 

'Most Imporlant specIes defined as contributIng gr98ter than 95% relat/ve percent coverage during survey. 
Most ImpOrlant specIes In bold. 

- Some transsets not done durIng survey. 
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Mean 

3.01 
0.59 
0.37 
0.21 
0.011 
0.08 
0.07 
0.05 
0.04 
0.03 
0.03 
0.01 
0.01 

0.002 
0.0011 
0.0008 
0.0007 
0.0007 
0.0005 
0.0004 
0.0003 
0.0002 
0.0002 
0.0001 

4.39 

0.19 

4.58 
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AAFB Marine Resource Preserve 
Greatest coral cover: mid-reef zone 
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I Species I 

-!3-

A aspera 

GJetiformis 

Porites sp. 

P. damicornis 

F. matthaii 

Acropora sp. 

A digitifera 



ean re atlve cora coverage 
Mid-reef zone: most important corals 

All others (N=14) (0.6%) 
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A. digitifera (1.6%) 
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F. matthaii (1.9%) 

P. damicornis (4.5%) 

Porites sp. (8.1 %) 

( 
G.retiformis (13.0%) 

[ Figure 4a. I 
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i Range of mean coral coverage values 

for all surveys = 2.8%-8.4% . Grand 

mean all survey means combined: 

4.58% 

A. aspera (66.1%) 



Table 5. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral percent coverage by transect between surveys. 
May 1993 through October 1995 
Near-crest zone 

Transect Survey 1 Survey 2 Survey3 Survey 4 Survey 5 Survey 6 Survey 
5/93-8/9 11/93-2/94 6194 9/94-10/9 1/95 3/95-4/9 5/95 

A3 7.18 no data 11.77 5.35 no data no data no data 
A5 25.27 no data 27.41 35.76 no data no data no data 

B3 west 9.36 no data 3.53 no data no data no data no data 

Zone mean 11.74 no data 11.23 15.68 no data no data no data 
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Survey 8 Transect Stds Range' 
10/95 mean 

no data 8.10 3.31 4.79-11.41 
no data 29.48 5.54 23.94-35.02 
no data 6.45 4.13 2.32-10.58 

no data 12.88 2.43 10.45-15.31 
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Table 6. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Contribution of most important coral species n to percent coverage within zone between surveys. 
All survey comparison: May 1993-October 1995. 
Near-crest zone 

Survey 

Species # 1 #2 #3 #4 #5 #6 
no data (") no data no data 

Gon/alllrea retiformis 4.49 6.20 6.95 
He/iopora coerula 0.37 1.44 3.92 
Porites .p. 0.95 1.05 1.38 
Leptoria phyrgla 2.14 0 
Pocillopora damicornis 0.45 0.72 1.21 
Pocll/opora verruco .. 0.40 0.39 
Porites ann"" 0.51 0.07 
Favia stelligera 0.47 0.05 
Acropora pa/ifera 0.32 0.25 0.19 
Acropora variabifi. 0 0.49 
Pocillopora setchell/ 0.01 0 0.70 
Pavona varians 0.43 0 
Psammocora contigua 0 0.07 0.57 
Psammocora obtusangula 0.31 0 
Acropora .p. 0.11 0 0.34 
Leptastrea purpurea 0.09 0.16 
Favia matthall 0.12 0.19 0.02 
Montlpora ehrenbergll 0.20 0 
Acropora sp. 3 0.14 0 0.14 
Acropora nasuta 0 0.08 0.11 
Acropora valida 0.11 0 
Porites lichen 0.10 0 
Montipora sp. 0.04 0.02 0.07 
Acropora surculosa 0.08 0 
Porites superfusa 0.05 0 
Cyphastrea chalcidicum 0 0.04 0.02 
Pocitlopora meandrina 0 0 0.05 

Percent coverage most important species 11.28 10.93 15.29 

Percent coverage other species 0.46 0.30 0.39 

Total percent coverage for survey 11.74 11.23 15.67 

#7 #8 
no data no data 

'MolII Important specIes defined as those specIes combInIng to contribute greater than 95% relatIve percent 
coverage during each IndIvIdual survey. Most Important species In bold. 

"Not all transects surveyed 

28 

Mean 

5.88 
1.91 
1.13 
1.07 
0.79 
0.40 
0.29 
0.26 
0.25 
0.25 
0.24 
0.22 
0.21 
0.15 
0.15 
0.13 
0.11 
0.10 
0.09 
0.06 
0.06 
0.05 
0.04 
0.04 
0.02 
0.02 
0.02 

12.23 

0.65 

12.86 

-1 



AAFB marine Resource Preserve 
Greatest coral cover: near-crest zone 
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Relative abundance of corals in sample 
Most important species:near-crest zone 

Other (N=17) (5.0%) 
A. variabilis (1.9%) 

A. palifera (2.0%) 
F. stelligera (2.0%) 

Porites annae (2.2%) 

P. verrucosa (3.1%) 

P.damicomis (6.2%) 

L ph",;, {8.3%1~ 

Porites sp. (8.8%) 

Figure 6a. H. coerula (14.8%) 
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Range of mean corals values for ! 

all surveys = 11.23% - 15.67%. 

Grand mean, all surveys: 12.88% 

G. retiformis (45.7%) 



Table 7. 

) 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral percent coverage by zone between surveys. 
May 1993 through October 1995 
Near-shore, mid-reef and near-crest zone grand means 

Survey 1 Survey 2 Surveys Survey 4 Survey 5 
5/93-8/93 11/93-2/94 6/94 9/94·10/94 1/95 

Near·shore 1.06 0.76 1.71 1.85 2.39 
MId·reef 6.28 3.54 3.45 2.75 4.23 
Near-crest 11.74 no data 11.23 15.68 no data 

Survey 6 Survey 7 
3/95-4/95 5/95 

0.81 1.17 
4.50 3.49 

no data no data 

• RangB la daffllBd as 0119 standard davlatlon from the mean value In either dIrectIon. 
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Survey 8 Mean Stds Range' 
5/95 

1.16 1.36 0.57 0.79·1.93 
8.37 4.58 1.86 2.71-6.54 

no data 12.88 2.44 10.44-15.32 
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Table A-1. 
"'-<» 

; 

Survey #1 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-shore zone 
May 6.11.18; August 11.12. 1993. 

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coverage quency 
(cm) (cm sq.) 

A1 11 Aug .. 93 20 44.60 22.03 20 0.50 0.33930 1.71 0.38 0.50 
A4 11 Aug .• 93 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 

B1west 18 May. 93 1 98.00 28.27 1 0.98 0.01139 0.01 0.00 0.03 
B4west 18 May. 93 6 62.83 83.09 6 0.85 0.08899 0.23 0.14 0.15 
B1 east 5 May. 93 1 54.00 15.71 1 0.98 0.01139 0.04 0.01 0.03 
B3 east 5 May. 93 19 35.88 347.97 19 0.53 0.33930 2.66 9.27 0.48 

C1 11 May. 93 1 8.00 678.58 1 0.98 0.01139 1.78 12.08 0.03 
C3 11 May. 93 1 57.00 7.07 1 0.98 0.01139 0.04 0.00 0.03 
D1 11 May. 93 2 28.00 435.11 2 0.95 0.02873 0.37 1.59 0.05 
D3 11 May. 93 6 46.17 419.64 6 0.85 0.08899 0.42 1.75 0.15 
E1 6 May. 93 13 64.38 366.36 13 0.68 0.20162 0.49 1.78 0.33 
E2 6 May. 93 2 91.50 654.24 2 0.95 0.02873 0.03 0.22 0.05 

Zone mean 48.85 283.16 0.85 0.08899 0.37 1.06 0.15 

Total 72 72 
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Table A-2. 

Survey # 2. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-shore zone 
Oct. 29; Nov. 11, 1993; Feb. 2,4, 1994. 

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coveragequency 
(em) (em sq.) 

A1 29 Oct., 93 9 37.67 135.52 9 0.78 0.13367 0.94 1.28 0.23 
A4 29 Oct., 93 2 47.50 12.37 2 0.95 0.02873 0.13 0.02 0.05 

B1 west no data 
B4west no data 
B1 east 5 Nov., 93 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B3 east 5 Nov., 93 14 42.86 486.22 14 0.65 0.22308 1.21 5.91 0.35 

C1 2 Feb., 94 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
C3 2 Feb., 94 1 81.00 650.31 1 0.98 0.01139 0.02 0.11 0.03 
D1 4 Feb., 94 4 34.25 9.82 4 0.90 0.05837 0.50 0.05 0.10 
D3 4 Feb., 94 1 85.00 1947.79 1 0.98 0.01139 0.02 0.31 0.03 
E1 11 Nov., 93 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
E2 11 Nov., 93 14 67.64 218.40 14 0.65 0.22308 0.49 1.06 0.35 

Zone mean 50.76 305.48 0.89 0.06441 0.25 0.76 0.11 

Total 45 45 

34 



TableA-3. 

; 

Survey#3 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near -shore zone 
June 7,9,10,and 14,1994 

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dis!. area factor Coveragequency 
(em) (em sq.) 

A1 7 June, 94 22 41.05 50.66 22 0.45 0.38200 2.27 1.15 0.55 
A3 7 June, 94 8 37.38 10.11 8 0.80 0.12068 0.86 0.09 0.20 

B1 west 10 June, 94 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
B4west 10 June, 94 23 57.74 100.00 23 0.43 0.39974 1.20 1.20 0.58 
B1 east 9 June, 94 0 0.00 0 0 0.00 0.00000 0.00 0.00 0.00 
B3 east 9 June, 94 16 60.19 1294.63 16 0.60 0.26006 0.72 9.29 0.40 

C1 10 June, 94 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
C3 10 June, 94 2 72.50 399.68 2 0.95 0.02873 0.05 0.22 0.05 
D1 14 June, 94 1 55.00 127.23 1 0.98 0.01139 0.04 0.05 0.03 
D3 14 June, 94 9 51.78 406.66 9 0.78 0.13670 0.51 2.07 0.23 
E1 14 June, 94 3 95.33 2567.73 3 0.93 0.04047 0.04 1.14 0.08 
E2 14 June, 94 12 73.92 563.06 12 0.70 0.18761 0.34 1.93 0.30 

Zone mean 55.44 435.98 0.80 0.12068 0.39 1.71 0.20 

Total 96 96 
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Table A-4. 

Survey#4 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-shore zone 
September, October 14, 1994 

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coverage quency 
(em) (em sq.) 

A1 Sept., 94 23 4Q.43 35.58 23 0.43 0.39974 2.44 0.87 0.33 
A4 Sept., 94 2 63.00 34.95 2 0.95 0.02873 0.07 0.03 0.05 

B1west 14 Oct., 94 0 100.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B4west 14 Oct., 94 26 34.85 19.45 26 0.65 0.22308 1.84 0.36 0.65 
B1 east 14 Oct., 94 0 100.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B3 east 14 Oct., 94 28 53.89 591.69 28 0.70 0.18761 0.65 3.82 0.70 

C1 Oct., 94 1 82.00 7.07 1 0.98 0.01139 0.02 0.00 0.03 
C3 Oct., 94 2 63.00 534.86 2 0.95 0.02873 0.07 0.39 0.05 
D1 no data 
D3 no data 
E1 no data 
E2 no data 

Zone mean 44.87 232.17 0.74 0.16023 0.80 1.85 0.26 

Total 82 82 
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Table A-5. 
\ 
) 

Survey # 5 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-shore zone 
January 11, 12, 13, 1995 

Site Date N Mean Mean nk-no nolnk Correction Density Percent Fre-
dist. area factor Coverage quency 
(em) (em sq.) 

A1 11 Jan., 95 18 41.22 43.37 18 0.55 0.29874 1.76 0.76 0.45 
A4 11 Jan., 95 6 54.00 42.28 6 0.85 0.08899 0.31 0.13 0.15 

B1west 12 Jan., 95 0 0.00 0.00 40 0.00 0.00000 0.00 0.00 0.00 
B4west 12 Jan., 95 25 46.32 50.33 25 0.38 0.44594 2.08 1.05 0.63 
B1 east 12 Jan., 95 1 54.00 7.07 1 0.98 0.01139 0.00 0.00 0.03 
83 east 12 Jan., 95 29 55.86 997.24 29 0.28 0.54791 1.76 17.51 0.73 

C1 no data 
C3 no data 
D1 13 Jan., 95 1 60.00 2238.38 1 0.98 0.01139 0.03 0.71 0.03 
D3 13 Jan., 95 7 44.14 177.61 7 0.83 0.10153 0.52 0.93 0.18 
E1 13 Jan., 95 11 59.55 264.96 11 0.73 0.16699 0.47 1.25 0.28 
E2 13 Jan., 95 2 92.00 1082.28 2 0.95 0.02873 0.03 0.37 0.05 

Zone mean 51.06 405.83 0.75 0.15351 0.59 2.39 0.25 

Total 100 100 
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Table A-6. 

Survey # 6 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral dens~y and percent coverage by zone between transects. 
Near-shore zone 
March 28. 30; April 3. 1995 

S~e Date N Mean Mean nk-no no/nk Correction Dens~ Percent Fre-
dist. area factor Coverage quency 
(em) (em sq.) 

A1 28 Mar .• 95 19 47.21 62.05 19 0.53 0.31473 1.41 0.88 0.48 
A4 28 Mar .• 95 7 72.57 34.22 7 0.83 0.10153 0.19 0.07 0.18 

B1west 30 Mar .• 95 1 14.00 0.79 1 0.98 0.01139 0.58 0.00 0.03 
B4west 30 Mar.. 95 30 38.40 50.50 30 0.25 0.58159 3.94 1.99 0.75 
B1 east 30 Mar .• 95 1 69.00 742.20 1 0.98 0.01139 0.02 0.18 0.03 
B3 east 3 April. 95 35 49.31 270.72 35 0.13 0.07050 0.29 0.78 0.88 

C1 3 April. 95 2 61.50 12.57 2 0.95 0.02873 0.08 0.01 0.05 
C3 3 April. 95 1 99.00 785.40 1 0.98 0.01139 0.01 0.09 0.03 
D1 no data 
D3 no data 
E1 no data 
E2 no data 

Zone mean 47.79 145.44 0.79 0.12715 0.56 0.81 0.30 

Total 96 96 
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Table A-7. , 
J 

Survey#7 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-shore zone 
May 10, 11, 12, 18, and 19, 1995. 

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coverage quency 
(cm) (cm sq.) 

A1 10 May, 95 18 55.72 75.53 18 0.55 0.12068 0.39 0.29 0.45 
A4 10 May, 95 10 65.10 32.20 10 0.75 0.15351 0.36 0.12 0.25 

B1west 11 May, 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B4west 11 May, 95 32 48.00 82.49 32 0.20 0.64182 2.79 2.30 0.80 
B1 east 12 May, 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B3 east 12 May, 95 24 50.13 538.95 24 0.40 0.42712 1.70 9.16 0.60 

C1 18 May, 95 2 61.00 16.49 2 0.95 0.02873 0.08 0.01 0.05 
C3 18 May, 95 2 39.00 479.49 2 0.95 0.02873 0.19 0.91 0.05 
D1 19 May, 95 1 56.00 176.71 1 0.98 0.01139 0.04 0.06 0.03 
D3 19 May, 95 11 66.00 327.08 11 0.73 0.16699 0.38 1.25 0.28 
E1 no data 
E2 no data 

Zone mean 53.75 220.23 0.75 0.15351 0.53 1.17 0.25 

Total 100 100 
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TableA-8. 

Survey#8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral dens~y and percenl coverage by zone between transects. 
Near-shore zone 
October 11,16,18, and 20,1995 

Site Date N Mean Mean nk-no no/nk Correction Dens~ Percent Fre-
dist. area factor Coveragequency 
(em) (em sq.) 

A1 11 Oct., 95 15 49.27 97.28 15 0.63 0.23768 0.98 0.95 0.38 
A4 11 Oct., 95 4 30.25 53.80 4 0.90 0.05837 0.64 0.34 0.10 

B1 west 16 Oct., 95 1 72.00 4.71 1 0.98 0.01139 0.02 0.00 0.03 
B4west 16 Oct., 95 25 35.24 80.14 25 0.38 0.44594 3.59 2.88 0.63 
B1 east 16 Oct., 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B3 east 16 Oct., 95 30 53.63 266.72 30 0.25 0.58159 2.02 5.39 0.75 

C1 18 Oct., 95 1 55.00 63.62 1 0.98 0.01139 0.04 0.02 0.03 
C3 18 Oct., 95 1 99.00 706.86 1 0.98 0.01139 0.01 0.08 0.03 
D1 20 Oct., 95 1 99.00 2968.80 1 0.98 0.01139 0.01 0.35 0.03 
D3 20 Oct., 95 8 59.50 136.76 8 0.80 0.12068 0.34 0.47 0.20 
E1 20 Oct., 95 10 56.00 365.45 10 0.75 0.15351 0.49 1.79 0.25 
E2 20 Oct., 95 2 74.50 1492.26 2 0.95 0.02873 0.05 0.77 0.05 

Zone Mean 49.60 236.29 0.80 0.12068 0.49 1.16 0.20 

Total 98 98 
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Table A-9. 

)r-----------------------------------------------------------------------
Survey # 1 

Andersen Air Force Base Marine Resource PreselVe Baseline Survey 
Species compos~ion Irom all transects w~hin zone. Data on number, size, percent coverage and frequency. 
Near-shore zone 
May6,11,18; August 11,12, 1993. 

Species N Mean Mean Size Relative Sample Relative Sample 
dis!. area range percent area Ire- area 
(cm) (cm sq.) (cm sq.) coverage percent quency Ire-

coverage quency 

Porites sp. 12 54.50 651.49 12-3738 38.35 0.41 16.67 0.03 
Acropora aspera 15 35.73 432.54 6-5301 31.83 0.34 20.83 0.03 
Gonlastraa retlformls 5 72.80 867.55 13-2670 21.28 0.23 6.94 0.01 
Poclflopora dam/camls 36 49.06 38.33 1-452 6.77 0.07 50.00 0.08 
Acropora formosa 2 57.00 177.50 154-201 1.74 0.02 2.78 0.004 
Leptastrea purpurea 2 41.50 4.32 2-7 0.04 0.0004 2.78 0.004 

Zone mean 48.85 283.16 1.06 0.15 

Total 72 100.00 100.00 
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Table A-10. 

Survey # 2. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number. size. percent coverage and frequency. 
Near-shore zone 
Oct. 29; Nov. 11. 1993; Feb. 2.4. 1994. 

Species N Mean Mean 
diS!. area 
(cm) (cm sq.) 

Porltessp. 10 65.80 669.79 
Acropora aspera 10 37.00 389.71 
Pocillpora damicamis 20 51.00 111.07 
Goniastrea retiformis 1 99.00 890.64 
Leptastrea purpurea 4 34.25 9.82 

Zone mean 50.76 305.48 

Total 45 

Size 
range 

(cm sq.) 

6-2827 
3-1484 
1-424 

7-13 
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Relative Sample Relative Sample 
percent area fre- area 

coverage percent quency fre-
coverage quency 

48.72 0.37 22.22 0.03 
28.35 0.22 22.22 0.03 
16.16 0.12 44.44 0.05 
6.48 0.05 2.22 0.003 
0.29 0.002 8.89 0.01 

0.76 0.11 

100.00 100.00 



Table A-11. 

)---------------------------------

Survey # 3. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composttion Irom all transects wtthin zone. Data on number. size. percent coverage and frequency. 
Near-shore zone 
June 7.9.10.and 14. 1994 

Species N 

Acropora aspera 12 
Goniastrea retiformis 4 
Porites sp. (massive) 10 
Poclllopora dam/cam/s 70 

Zone mean 

Total 96 

Mean Mean Size 
dist. area range 
(cm) (cm sq.) (cm sq.) 

70.17 
91.50 
68.30 
49.01 

1518.44 
2735.74 
823.49 
63.64 

55.44 435.98 

22-13823 
1145-3731 

3-3499 
1-573 
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Relative 
percent 

coverage 

43.54 
26.15 
19.68 
10.64 

100.00 

Sample Relative Sample 
area Ire- area 

percent quency Ire-
coverage quency 

0.74 12.50 0.03 
0.45 4.17 0.01 
0.34 10.42 0.02 
0.18 72.92 0.15 

1.71 0.20 

100.00 



Table A-12. 

Survey # 4. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number, size, percent coverage and frequency. 
Near-shore zone 
September, October 1994 

Species N 

Acropora aspera 19 
Pocillopora damicornis 58 
Porites sp. (massive) 2 
Leptastrea purpurea 3 

Zone mean 

Total 82 

Mean Mean 
dis!. area 
(cm) (cm sq.) 

56.42 862.70 
40.22 26.95 
47.00 533.28 
60.00 5.76 

44.87 232.17 

Size 
range 

(cm sq.) 

16-11960 
1-154 
6-1060 

1-9 
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Relative Sample Relative Sample 
percent area fre- area 

coverage percent quency fre-
coverage quency 

86.10 1.59 23.17 0.06 
8.21 0.15 70.73 0.18 
5.60 0.10 2.43 0.01 
0.09 0.002 3.65 0.01 

1.85 0.26 

100.00 99.98 



Table A-13. 
'-'\, 

; 

Survey # 5 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number, size, percent coverage and frequency. 
Near-shore zone 
Jan 11,12,13,1995 

Species N Mean Mean Size Relative Sample Relative Sample 
dis!. area range percent area fre- area 
(cm) (cm sq.) (cm sq.) coverage percent quency fre-

coverage quency 

Acropora aspera 16 56.88 1428,05 3-19620 56.30 1.35 16.00 0.04 
Porites sp. (massive) 9 48.00 1114.04 7-5961 24.71 0.59 9.00 0.02 
Goniastrea retiformis 3 89.00 1309.78 962-1885 9.68 0.23 3.00 0.01 
Pocillopora damicornis 66 47.85 42.06 1-450 6.84 0.16 66.00 0.17 
Acropora formosa 2 57.00 400.55 94-707 1.97 0.05 2.00 0.01 
Heliopora coerula 1 97.00 117.81 0.29 0.01 1.00 0.00 
Acropora digitifera 1 86.00 38.48 0.09 0.00 1.00 0.00 
Leptastrea purpurea 2 21.00 9.42 3-16 0.05 0.001 2.00 0.01 

Zone mean 51.06 405.83 2.39 0.25 

Total 100 99.94 100.00 
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Table A-14. 

Survey # 6. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number, size, percent coverage and frequency. 
Near-shore zone 
March 28,30; April 3, 1995 

Species N Mean Mean 
dis\' area 
(cm) (cm sq.) 

Acropora aspera 22 51.45 484.59 
Pocillopora damicornis 73 45.99 34.46 
Porites sp. (massive) 1 99.00 785.40 

Zone mean 47.79 145.44 

Total 96 

Size 
range 

(cm sq.) 

13-7069 
1-239 
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Relative Sample Relative Sample 
percent area 

coverage percent 

76.36 
18.02 
5.63 

100.00 

coverage 

0.62 
0.15 
0.05 

0.81 

fre­
quency 

22.91 
76.04 
1.05 

100.00 

area 
fre­

quency 

0.07 
0.23 
0.003 

0.30 



Table A-15. 

),----------------------------------------------------------------------------
Survey # 7. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number. size. percent coverage and frequency. 
Near-shore zone 
May 10.11.12.18. and 19. 1995. 

Species N 

Acropora aSp6ra 19 
Porites sp. (massive) 7 
Pocillopora dam/cam/s 71 
Goniastrea retiformis 1 
Heliopora coeru/a 1 
Leptastrea purpurea 1 

Zone Mean 

Total 100 

Mean 
dis!. 
(cm) 

53.84 
71.71 
51.59 
73.00 
84.00 
30.00 

53.75 

Mean Size 
area range 

(cm sq.) (cm sq.) 

754.77 8-7634 
547.31 16-2651 
45.64 1-226 
490.87 
112.31 
7.07 

220.23 
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Relative Sample Relative Sample 
percent area fre- area 

coverage percent quency fre-
coverage quency 

65.12 0.76 19.00 0.05 
17.40 0.20 7.00 0.02 
14.71 0.17 71.00 0.18 
2.23 0.03 1.00 0.00 
0.51 0.Q1 1.00 0.00 
0.03 0.00 1.00 0.00 

1.17 0.25 

100.00 100.00 



Table A-16. 

Survey#8. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composijion from all transects wijhin zone. Data on number. size. percent coverage and frequency. 
Near-shore zone. 
October 11.16.18. and 20.1995 

Species N 

Porites sp. (massive) 8 
Poc/llopora damlcornls 66 
Goniastraa retiform/s 3 
Acropora aspera 17 
Leptastrea purpurea 3 
Fav/asp. 1 

Zone mean 

Total 98 

Mean Mean 
diS!. area 
(cm) (cm sq.) 

66.50 1404.09 
46.26 72.85 
78.67 1185.69 
53.59 208.22 
22.33 6.02 
62.00 0.79 

49.60 236.29 

Size 
range 

(cm sq.) 

28-5576 
1-661 

573-2199 
13-1414 

5-7 

48 

Relative Sample Relative Sample 
percent area Ire- area 

coverage percent quency fre-
coverage quency 

48.51 0.56 8.16 0.02 
20.76 0.24 67.35 0.14 
15.36 0.18 3.06 0.01 
15.29 0.18 17.35 0.04 
0.08 0.001 3.06 0.Q1 

0.003 0.00004 1.02 0.002 

1.16 0.20 

100.00 100.00 



Table A-17. 
>--" 

) 
~urvey #1 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone 
May 6,11,18; August 11,12, 1993. 

SHe Date N Mean Mean nk-no nolnk Correction DensHy Percent Fre-
dlst. area factor coverage quency 
(cm) (cm sq.) 

A2 11 Aug., 93 23 59.30 405.64 23 0.43 0.39974 1.14 4.61 0.58 
A5 11 Aug., 93 13 69.69 59.51 13 0.68 0.20162 0.42 0.25 0.33 

B2west 18 May, 93 1 98.00 28.27 1 0.98 0.01139 0.01 0.00 0.03 
B5west 18 May, 93 12 73.00 239.74 12 0.70 0.18761 0.35 0.84 0.30 
B2 east 5 May, 93 2 50.00 54.98 2 0.95 0.02873 0.11 0.06 0.05 
B4east 5 May, 93 14 74.71 4458.25 14 0.65 0.22308 0.40 17.82 0.35 

C2 11 May, 93 4 50.50 30.04 4 0.90 0.05837 0.23 0.07 0.10 
C4 no data 
02 11 May, 93 9 29.67 392.77 9 0.78 0.13367 1.52 5.97 0.23 
04 .11 May, 93 22 30.50 1424.89 22 0.45 0.38200 4.11 58.51 0.55 

Zone mean 55.30 1105.37 0.72 0.17381 0.57 6.28 0.28 

·~\otal 
i 

100 100 
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Table A-18. 

Survey # 2. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Mid-reef zone 
Comparison of coral density and percent coverage by zone between transects. 
Oct. 29; Nov. 11, 1993; Feb. 2,4,1994. 

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor coverage quency 
(cm) (cm sq.) 

A2 29 Oct., 93 13 55.77 232.18 13 0.68 0.20162 0.65 1.51 0.33 
A5 29 Oct., 93 8 63.00 47.91 8 0.80 0.12068 0.30 0.15 0.20 

B2west no data 
B5 west no data 
B2 east 5 Nov., 93 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B4 east 5 Nov., 93 12 78.92 4765.99 12 0.70 0.18761 0.30 14.36 0.30 

C2 2 Feb., 94 3 41.33 9.16 3 0.93 0.04047 0.24 0.02 0.08 
C4 2 Feb., 94 5 72.00 158.00 5 0.88 0.07050 0.14 0.22 0.11 
D2 4 Feb., 94 6 49.50 580.41 6 0.85 0.08899 0.36 2.11 0.15 
D4 no data 

Zone mean 62.91 1380.78 0.83 0.10153 0.26 3.54 0.17 

Total 47 47 
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Table A-19 . 

.•• 
j 

. .;urvey #3 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone 
June 7,9,10,and 14, 1994 

S~e Date N Mean Mean nk-no no/nk Correction Dens~y Percent Fre-
dis!. area factor coverage quency 
(cm) (cm sq.) 

A2 7 June, 94 28 53.57 110.77 28 0.30 0.52633 1.83 2.03 0.07 
A5 7 June, 94 16 68.38 61.26 16 0.60 0.26006 0.56 0.34 0.04 

B2 west 10June, 94 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
B5west 10 June, 94 14 58.07 69.45 14 0.65 0.22308 0.66 0.46 0.04 
B2 east 9 June, 94 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
B4 east 9 June, 94 23 73.22 1623.28 23 0.43 0.39974 0.75 12.10 0.06 

C2 10 June, 94 1 65.00 7.07 1 0.98 0.01139 0.03 0.00 0.00 
C4 10 June, 94 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
D2 14 June, 94 14 47.14 1029.82 14 0.65 0.22308 1.00 10.34 0.04 
D4 14 June, 94 25 51.80 1454.24 25 0.38 0.44594 1.66 24.17 0.06 

Zone mean 58.52 770.00 0.75 0.15351 0.45 3.45 0.30 

... ~. Total 121 121 . 
j 
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Table A-20. 

Survey #4 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone 
September, October, 1994 

SHe Date N Mean Mean nk-no no/nk Correction DensHy Percent Fre-
dis!. area factor coverage quency 
(cm) (cm sq.) 

A2 Sept., 94 30 59.70 75.76 30 0.25 0.58159 1.63 1.24 0.75 
AS Sep!.,94 13 57.15 70.20 13 0.68 0.20162 0.62 0.43 0.33 

B2 west Oct., 94 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B5west Oct., 94 14 54.00 214.97 14 0.65 0.22308 0.77 1.64 0.35 
B2 east Oct., 94 a 0.00 0.00 a 1.00 0.00000 0.00 0.00 0.00 
B4 east Oct., 94 21 61.81 2036.61 21 0.48 0.35611 0.93 18.98 0.53 

C2 Oct., 94 6 66.50 5.63 6 0.85 0.08899 0.20 0.01 0.15 
C4 Oct., 94 15 59.80 31.63 15 0.63 0.23768 0.66 0.21 0.38 
D2 no data 
D4 no data 

Zone mean 59.43 499.72 0.69 0.19458 0.55 2.75 0.31 

Total 99 99 

52 



Table A-21. 

) 
~urvey # 5. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone 
January 11,12,13, 1995 

SHe Date N Mean Mean nk-no no/nk Correction DensHy Percent Fre-
dis!. area factor coverage quency 
(cm) (cm sq.) 

A2 no data 
A5 no data 

B2 west 12 Jan., 95 1 32.00 3.14 1 0.98 0.01139 0.11 0.003 0.03 
B5 west 12 Jan., 95 18 55.61 146.09 18 0.55 0.29874 0.97 1.41 0.45 
B2 east 12 Jan., 95 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
B4 east 12 Jan., 95 25 49.24 921.74 25 0.38 0.44594 1.84 16.95 0.63 

C2 no data 
C4 no data 
02 13 Jan., 95 15 44.80 567.21 15 0.63 0.23768 1.18 6.72 0.38 
04 no data 

Zone mean 49.76 579.40 0.71 0.18068 0.73 4.23 0.30 

-Total 59 59 
1 
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Table A-22. 

Survey # 6. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone 
March 28, 30; April 3, 1995 

Sne Date N Mean Mean nk-no no/nk Correction Densny Percent Fre-
dis!. area factor coverage queney 
(em) (cm sq.) 

A2 28 Mar., 95 26 42.62 270.81 26 0.35 0.47507 2.62 7.08 0.65 
A5 28 Mar., 95 14 65.00 60.87 14 0.65 0.22308 0.53 0.32 0.35 

B2west 30 Mar., 95 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
B5 west 30 Mar., 95 13 50.46 97.09 13 0.68 0.20162 0.79 0.77 0.33 
B2 east 30 Mar., 95 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00 
B4 east 3 April, 95 21 55.62 2573.15 21 0.48 0.35611 1.15 29.62 0.53 

C2 3 April, 95 13 60.69 9.16 13 0.68 0.20162 0.55 0.05 0.33 
C4 3 April, 95 17 49.29 35.53 17 0.58 0.27532 1.13 0.40 0.43 
D2 no data 
D4 no data 

Zone mean 52.59 614.56 0.68 0.20162 0.73 4.49 0.33 

Total 104 104 
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Table A-23. 

~trvey #7 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone 
10,11,12, and 18 May, 1995 

Sne Date N Mean Mean nk-no nolnk Correction Densny Percent Fre-
dlst. area factor coverage quency 
(cm) (cm sq.) 

A2 10 May, 95 25 52.12 81.78 25 0.38 0.44594 1.64 1.34 0.08 
A5 10 May, 95 16 58.06 103.92 16 0.60 0.26006 0.77 0.80 0.05 

B2west 11 May, 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B5 west 11 May, 95 16 51.13 98.13 16 0.60 0.26006 0.99 0.98 0.05 
B2 east 12 May, 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B4 east 12 May, 95 23 53.43 1916.81 23 0.43 0.39974 1.40 26.84 0.07 

C2 18 May, 95 12 50.58 10.73 12 0.70 0.18761 0.73 0.08 0.04 
C4 18 May, 95 19 56.47 26.50 19 0.53 0.31473 0.99 0.26 0.06 
02 no data 
04 no data 

Zone mean 53.68 450.41 0.65 0.22308 0.77 3.49 0.35 

Total 111 111 
"j 
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Table A-24. 

Survey #8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Mid-reef zone. 
October 11, 16, 18, and 20, 1995 

Sne Date N Mean Mean nk-no no/nk Correction Densny Percent Fre-
dlst. area factor coverage quency 
(cm) (cm sq.) 

A2 11 Oct., 95 19 49.11 130.87 19 0.53 0.31473 1.31 1.71 0.48 
A5 11 Oct., 95 17 58.24 96.14 17 0.58 0.27532 0.81 0.78 0.43 

B2 west 16 Oct., 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B5 west 16 Oct., 95 17 53.59 117.58 17 0.58 0.27532 0.96 1.13 0.43 
B2 east 16 Oct., 95 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00 
B4 east 16 Oct., 95 22 74.77 3978.22 22 0.45 0.38200 0.68 27.18 0.55 

C2 18 Oct., 95 7 64.29 14.59 7 0.83 0.10153 0.25 0.04 0.18 
C4 18 Oct., 95 23 43.91 76.59 23 0.43 0.39974 2.07 1.59 0.58 
D2 20 Oct., 95 16 41.94 355.93 16 0.60 0.26006 1.48 5.26 0.40 
D4 no data 

Zone mean 54.63 836.36 0.55 0.29874 1.00 8.37 0.34 

Total 121 121 
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Table A-25. 

,;urvey # 1. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composftion from all transects within zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone 
May6,11,18; August 11,12, 1993. 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area fre- area 

(cm) (cm sq.) (cm sq.) coverage percent quency Ire-
coverage quency 

Acropora aspera 14 72.36 4461.34 3-47124 56.50 3.55 14.00 0.04 
Gon/astraa retlformls 20 33.40 1899.72 7-7210 34.37 2.16 20.00 0.06 
Por/tsssp. 13 51.15 263.41 20-746 3.10 0.19 13.00 0.04 
Poclllopora damlcom/a 37 66.24 71.n 1-254 2.40 0.15 37.00 0.10 
Favia malthail 5 37.20 466.53 13-1268 2.11 0.13 5.00 0.01 
Acropora sp. 1 16.00 706.86 0.64 0.04 1.00 0.00 
Acropora valida 3 45.67 112.57 28-177 0.31 0.02 3.00 0.01 
Favlte russell/ 1 37.00 283.53 0.26 0.02 1.00 0.00 
Heliopora coerulea 2 31.50 119.38 82-157 0.22 0.01 2.00 0.01 
Pachyser/s spec/osa 1 92.00 63.62 0.06 0.00 1.00 0.00 
Porites superfusa 2 79.50 14.14 13-16 0.03 0.00 2.00 0.01 
Leptastrea purpurea 1 43.00 12.57 0.01 0.00 1.00 0.00 

) 
Zone mean 55.30 1105.37 6.28 0.28 

Total 100 100.00 100.00 
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Table A-26. 

Survey # 2. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species cornposnlon from all transects within zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone. 
Oct. 29; Nov. 11, 1993; Feb. 2,4, 1994. 

Species 

Acro~ra asp91'S 
Porltessp. 
Poclllopora dam/com/s 
Goniastrea retiformis 
Favia pal/ida 
Leptastrea purpurea 

Zone mean 

Total 

N 

11 
6 

25 
1 
1 
3 

47 

Mean 
distance 

(cm) 

76.55 
52.33 
58.96 
60.00 
90.00 
59.00 

62.91 

Mean 
area 

(cm sq.) 

Size 
range 

(cm sq.) 

5203.26102-12596 
622.69 3·2651 
141.511 3-550 
318.09 
39.27 

9.16 3-13 

1380.78 

58 

Relative Sample Relative Sample 
percent area fre- area 

coverage percant quency fre-
coverage quency 

88.20 3.12 23.40 0.04 
5.76 0.20 12.77 0.02 
5.45 0.111 53.111 0.09 
0.49 0.02 2.13 0.004 
0.06 0.002 2.13 0.004 
0.04 0.001 6.38 0.Q1 

3.54 0.17 

100.00 100.00 



Table A-27. 

') 
~urvey#3. 

Andersen Air Force 8ase Marine Resource Preserve 8aseline Survey 
Species cornposnlon from all transects within zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone 
June 7,9,tO,and 14,1994 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area Ire- area 

(cm) (cm sq.) (cm sq.) coverage percent quency fre-
coverage quency 

Gon/SstT9B f9tJformls 21 52.90 1882.11 64-8718 42.42 1.46 17.36 0.05 
Acropors aspers 19 69.84 1940.30 9-25133 39.57 1.37 15.70 0.05 
Fsv/s matthal/ 8 55.63 789.42 20·2847 6.78 0.23 6.61 0.02 
Acropora dlgltlfers 7 53.00 821.08 79·2121 6.17 0.21 5.711 0.02 
Pocl/lopors damlcoml. 47 64.32 67.36 1-347 3.40 0.12 38.84 0.12 
Porites sp. (massive) 4 57.75 207.74 77-491 0.89 0.03 3.31 0.01 
He/lopora coerula 3 33.00 94.77 28-212 0.31 0.01 2.48 0.01 
Acropora variabilis 1 8.00 235.62 0.25 am 0.83 0.003 
Favites abdita 1 62.00 70.69 0.08 0.003 0.83 0.003 
Montipora sp. 8 31.25 6.19 2-9 0.05 0.002 6.61 0.02 
Porites annae 1 80.00 42.41 0.05 0.002 0.83 0.003 
Psammocora cont/gua 1 74.00 37.70 0.04 0.001 0.83 0.003 

Zone mean 58.52 770.00 3.45 0.30 

Total 121 100.00 100.00 
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Table A-28. 

Survey # 4. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species connposftion from all transects wfthln zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone 
September, October, 1994 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area fre- area 

(cm) (cm sq.) (cm sq.) coverage percent quency fre-
coverage quency 

Acropora BBptH1I 15 65.13 2844.97 1-21205 86.26 2.37 15.15 0.05 
Pocll/opora dam/com/a 57 59.49 72.16 3-1766 8.31 0.23 57.58 0.18 
POritBB ap. (mass/vB) 8 64.88 256.14 5-962 4.14 0.11 8.08 0.03 
Hallopora cooru/a 4 50.25 123.50 57-254 1.00 0.03 4.04 0.01 
Psammocora contigua 1 54.00 75.40 0.15 0.00 1.01 0.00 
Loptastroa purpuroa 9 53.78 5.06 2-12 0.09 0.00 9.09 0.03 
Psammocora sp. 1 48.00 11.78 0.02 0.00 1.01 0.00 
Montipora sp. 4 52.50 2.16 1-3 0.02 0.00 4.04 0.01 

Zone mean 59.43 499.72 2.75 0.31 

Total 99 100.00 100.00 
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Table A-29. 

) 

Survey # 5. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone 
January 11, 12,13,1995 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area fre- area 

(cm) (cm sq.) (cm sq.) coverage percent quency fre-
coverage quency 

Acropora aspera 21 48.76 1095.18 15-17671 67.28 2.85 35.59 0.11 
Goniastrea retiformis 2 73.00 1987.06 204-3770 11.63 0.49 3.39 0.01 
Porites sp. (massive) 6 46.17 498.99 101-1272 8.76 0.37 10.17 0.03 
Favites abdita 2 39.50 936.19 616-1257 5.48 0.23 3.39 0.01 
Acropora dlgltifera 4 57.50 427.26 79-707 5.00 0.21 6.78 0.02 
Acropora valida 1 17.00 267.04 0.78 0.03 1.69 0.01 
Pocillopora damicorois 15 59.93 10.73 1-64 0.47 0.02 25.42 0.08 
Favia matthaii 3 26.67 45.03 28-82 0.40 0.02 5.08 0.02 
Leptastrea purpurea 4 38.50 11.20 0.1-24 0.13 0.01 6.78 0.02 
Favia favus 1 30.00 28.27 0.08 0.00 1.69 0.01 

l 
, /) 

Zone mean 49.76 579.40 4.23 0.30 

Total 59 100.00 99.98 
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Table A-3~. 

Survey # 6. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composition from all transects within zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone 
March 28,30; April 3, 1995 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area fre- area 

(cm) (cm sq.) (cm sq.) coverage percent quency fre-
coverage quency 

Porites sp. (massive) 6 59.00 363.64 85-707 33.57 1.51 5.77 0.02 
Acropora sp. 6 75.17 109.43 1-11 12.87 0.58 5.77 0.02 
Goniastrea retiformis 1 99.00 77.89 12.06 0.54 0.96 0.003 
Acropora aspera 20 59.55 126.71 6-45239 11.81 0.53 19.23 0.06 
Pocillopora damicomis 52 51.77 131.68 2-200 10.67 0.48 50.00 0.16 
Leptastrea purpurea 11 39.82 93.20 2-16 5.81 0.26 10.58 0.03 
Heliopora coerula 4 43.25 79.85 102-471 5.40 0.24 3.85 0.01 
Porites (encrusting) 3 12.67 248.45 3-16 4.92 0.22 2.88 0.01 
Favia matthaii 1 33.00 81.16 4.19 0.19 0.96 0.003 

Zone mean 52.59 614.56 4.55 0.33 

Total 104 101.30 100.00 
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Table A-31. 

Jrvey #7 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composnlon from ali transects within zone: densny, percent coverage and frequency 
Mid-reef zone 
10,11,12,18, and 19 May, 1995 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area fre- area 

(cm) (cm sq.) (cm sq.) coverage percent quency fre-
coverage quency 

Acropora 88fJ11f'8 18 57.17 2446.51 3-31416 88.08 3.07 16.22 0.06 
Poclllopora dam/com/II 58 55.34 48.06 1-357 5.58 0.19 52.25 0.18 
Porftell tip. (mollll/ve) 8 59.00 305.62 35-785 4.89 0.17 7.21 0.03 
Heliopora coeru/a 2 25.00 251.33 79-424 1.01 0.04 1.80 0.01 
Porites (encrusting) 7 43.71 13.13 1-57 0.18 0.01 6.31 0.02 
Leptastroa purpurea 11 42.73 6.85 1-20 0.15 0.01 9.91 0.03 
Acropora sp. 6 58.50 7.46 2-14 0.09 0.00 5.41 0.02 
Favia matthaii 1 71.00 11.78 0.02 0.00 0.90 0.00 

Zone mean 53.68 450.41 3.49 0.35 

Total 111 100.00 100.00 
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Table A-32. 

Survey # 8. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composnlon from all transects within zone. Data on number, size, percent coverage and frequency. 
Mid-reef zone. 
October 11, 16, 18, and 20, 1995 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area fre- area 

(cm) (cm sq.) (cm sq.) coverage percent quency fre-
coverage quency 

Acropora aspera 19 73.00 4604.12 13-23562 86.44 7.24 15.70 0.05 
Porites sp. (msBslve) 13 52.69 333.85 1-1378 4.28 0.36 10.74 0.04 
Poeillopora damleomls 57 52.75 55.34 2-440 3.12 0.26 47.11 0.16 
Acropora dlg/tlfera 4 49.75 503.24 64-912 1.99 0.17 3.31 0.01 
Favia matthaii 2 53.50 825.06 742-948 1.63 0.14 1.65 0.01 
Hallopora c09ru/a 4 35.25 203.81 79-471 0.81 0.07 3.31 0.01 
Gon/astraa retlformis 3 37.67 251.07 212-315 0.74 0.06 2.48 0.Q1 
Faviasp. 3 53.67 183.52 28-412 0.54 0.05 2.48 0.01 
Acropora valida 2 41.00 107.60 38-167 0.21 0.02 1.65 0.01 
P/atygyra pini 1 62.00 78.54 0.08 0.01 0.83 0.003 
Loptastroa purpuroa 10 49.00 7.46 1-16 0.07 0.Q1 8.26 0.03 
Acropora sp. 1 80.00 38.48 0.04 0.00 0.83 0.00 
Mont/pora sp. 2 48.00 18.85 13-25 0.04 0.00 1.65 0.01 

Zone mean 54.63 836.36 8.37 0.34 

Total 121 100.00 100.00 
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Table A-33. 

Jrvey 111. 

Andersen Air Force Base Marine Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-crest zone 
May6,11,18; August 11,12,1993. 

SHe Date N Mean Mean nk-no no/nk Correction DensHy Percent Fre-
dis!. area factor Coverage quency 
(cm) (cm sq.) 

A3 11 Aug., 93 34 49.79 251.35 34 0.15 0.70845 2.86 7.18 0.28 
A6 11 Aug., 93 40 40.20 408.31 40 1.00 1.00000 6.19 25.27 0.33 

SSW 18 May, 93 21 39.95 419.64 21 0.48 0.35611 2.23 9.36 0.18 

Zone mean 43.58 354.64 0.21 0.62931 3.31 11.75 0.79 

Total 95 95 

65 



Table A-34. 

Survey # 3. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-crest zone 
7and 10 June, 94 

SHe Date N Mean Mean nk-no nolnk Correction DensHy Pereant Fre-
dis!. area factor Coverage quency 
(cm) (cm sq.) 

A3 7 June, 94 37 53.81 416.71 37 0.08 0.81771 2.82 11.77 0.93 
AS 7 June, 94 40 36.80 371.22 40 0.00 1.00000 7.38 27.41 1.00 

B3w 10June, 94 15 67.40 674.6 15 0.63 0.23768 0.52 3.S3 0.38 

Zone mean 48.63 438.98 0.23 0.60S02 2.56 11.23 0.77 

Total 92 92 
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Table A-35. 

:;urvey 1/ 4. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects. 
Near-crest zone 
Sept 3D, 1994 

SHe Date N Mean Mean nk-no nolnk Correction DensHy Percent Fre-
dis!. area factor Coverage quency 
(cm) (cm sq.) 

A3 Sept. 3D, 94 35 50.54 185.15 35 0.13 0.73741 2.89 5.35 0.88 
A5 Sept. 30,94 39 33.95 449.81 39 0.03 0.91630 7.95 35.76 0.98 

B3w no data 

Zone mean 41.13 324.30 0.08 0.81771 4.83 15.68 0.93 

Total 74 74 

67 



Table A-3S_ 

Survey # 1. 

Andersen Air Force Base Marine Preserve Baseline Survey 
Comparison of coral density and percent coverage by zone between transects_ 
Mid-reef zone 
MayS,11,18; August 11,12, 1993. 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area percent area 

(cm) (cm sq.) (cm sq.) coverage percent fre- Ire-
coverage quency quency 

GonlastT9B retlformls 18 33.78 715.06 13--4241 38.20 4.411 18.115 0.15 
Lsptoris phyrgla 2 22.50 3065.41 2121--4010 18.20 2.14 2.11 0.02 
Porit9sBp. 3 74.00 1111.13 87-1940 8.11 0.95 3.16 0.03 
Por/tes annaB 2 67.00 728.85 201-1257 4.33 0.51 2.11 0_02 
Favia BtBlIlgBra 1 28.00 1335.18 3.116 0.47 1.05 0.01 
Pocl/lopora damlcomls 21 43.86 61.67 2-183 3.84 0.45 22.11 0.18 
Pavona varlanB 2 89.50 618.89 531-707 3.67 0.43 2.11 0.02 
Poclllopora V9l7llCOBB 16 45.88 72.60 13-255 3.45 0.40 16.84 0.13 
Hallopora COBrula 2 42.00 531.71 491-573 3.16 0.37 2.11 0.02 
Acropora pal/fara 1 81.00 911.85 2_71 0.32 1.05 0_01 
PBBmmocora obtuBangula 6 22.S7 147.92 7-573 2_63 0.31 6.32 0.05 
Montlpora BhrenbBrgl/ 1 54.00 572.55 1.70 0.20 1.05 0.01 
Favia matthal/ 2 4S.00 176.32 38-314 1.05 0.12 2.11 0.02 
Acropora valida 2 42.50 159.83 95-225 0.95 0.11 2_11 0.02 
Acropora sp. 1 99.00 314.16 0.93 0.11 1.05 0.01 
Porites lichen 1 9.00 283.53 0.84 0.10 1.05 0.01 
Leptaslrea purpurea 2 38.00 133.52 13-255 0.79 0.09 2.11 0_02 
Acropora surculosa 1 45.00 22S.98 0.67 0.08 1.05 0.01 
Porites super/usa 7 44.43 18.63 5-63 0.39 0.05 7.37 0.06 
Montipora sp. 3 54.00 35.60 13-79 0.32 0.04 3.16 0.03 
Pocillopora setchelli 1 35.00 31.42 0.09 0.01 1.05 0.01 

Zone mean 43.58 354.64 11.74 0.79 

Total 95 100.00 100.00 
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Table A-37. 

, 
.lurvey# 3. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species compos~ion from all transects within zone. Data on numbar, size, percent coverage and frequency. 
Near crest zone 
June 7,9,10,and 14, 1994 

Species N Mean Mean Size Relative Sample Relative Sample 
distance area range percent area percent area 

(cm) (cm sq.) (cm sq.) coverage percent fre- fre-
coverage quency quency 

Gonlastres retlformls 14 66.21 1592.39 12-7540 55.20 6.20 15.22 0.12 
Hallopora coaruls 2 27.50 2584.35 16-5153 12.80 1.44 2.17 0.02 
Porites sp. (massive) 6 65.50 631.20 13-2042 9.38 1.05 6.52 0.05 
Poclllopora damlcomls 20 46.25 129.98 7-806 6.44 0.72 21.74 0.17 
Acropora varlabllls 8 47.63 222.17 20-573 4.40 0.49 8.70 0.07 
Poclllopora verrucose 17 38.06 82.74 12-236 3.48 0.311 18.48 0.14 
Acropora pal/mra 2 34.00 456.32 64-8411 2.26 0.25 2.17 0.02 
Favls matthal/ 3 52.00 224.89 20-805 1.67 0.19 3.26 0.03 
Leptastrea purpurea 2 51.00 283.14 154-412 1.40 0.16 2.17 0.02 
Acropora nasuta 1 99.00 293.74 0.73 0.08 1.09 0.01 
Psammocora cont/gua 5 38.00 52.46 3-181 0.65 0.07 5.43 0.04 
Porites annas 1 72.00 251.33 0.62 0.07 1.09 0.01 
Favia stel/igsra 1 81.00 176.71 0.44 0.05 1.09 0.01 

"" "lyphastrsa chalcldicum 2 22.00 75.79 64-88 0.38 0.04 2.17 0.02 
• "_ itont/pora sp. 8 41.75 7.95 3-14 0.16 0.02 8.70 0.07 

Zone mean 48.63 438.98 11.23 0.77 

Total 92 100.00 100.00 
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Table A-38. 

Survey # 4. 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Species composnlon from ali transects within zone: densny, percent coverage and frequency. 
Near crest zone 
September 30, 1994 

Species N Mean Mean Size Relative Sample Relallve Sample 
distance area range percent area percent area 

(cm) (cm sq.) (cm sq.) coverage percent fre- fre-
coverage quency quency 

Gonfastrea I'8tlfonnls 6 53.33 1725.52 113-3927 44.34 6.115 8.33 0.08 
HtHlopora coerufa 4 29.00 1460.25 9·5027 25.02 3.112 5.56 0.05 
Porl/es sp. (massIve) 2 63.00 1030.83 177·1885 8.83 1.38 2.78 0.03 
Pocl/lopora damlcomls 20 41.40 89.89 3-194 7.70 1.21 27.78 0.25 
Pocl/lopora setchelll 17 37.88 61.08 7-173 4.45 0.70 23.61 0.21 
Psammocora contlgua 5 24.80 169.49 3-412 3.63 0.57 6.114 0.06 
Acropora gp. 4 35.50 128.22 1-382 2.20 0.34 5.56 0,05 
Acropora palitera 1 85.00 282.74 1.21 0.19 1.39 0.01 
Acropora sp. 3 2 19.00 107.60 52-163 0.92 0.14 2.78 0.03 
Acropora nasuta 1 56.00 162.58 0.70 0.11 1.39 0.01 
Montipora sp. 7 34.71 14.14 3-39 0.42 0.07 9.72 0.09 
PociI/opora meandrina 1 99.00 75.40 0.32 0.05 1.39 am 
Favia matthaii 1 70.00 31.42 0.13 0.02 1.39 0.01 
Cyphastrea chalc/dicum 1 70.00 31.42 0.13 0.02 1.39 0.01 

Zone mean 41.13 324.30 15.68 0.90 

Total 72 100.00 100.00 
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Macro-invertebrates 

Paul R. Chirichetti 
University of Guam Marine Laboratory 

Introduction 

This was the eighth and final survey in the series. Data from survey #8 will not be 
described by itself, instead it will be incorporated into tables and figures comparing diversity and 
density means for invertebrates over all eight surveys. 

Methods 

The materials and methods were originally desribed in the first survey in this series 
(Environmental Survey Report #27). To make reference to this description simpler I will repeat it 
here. Twenty-five meter line transects were permanently marked between the near-shore and the 
reef crest from approximately 300 yards east of Tarague beach to the reef flat in front of the 
Explosive Ordnance Disposal area at Tagua point Six separate sites were picked and recorded as 
A, B-west, B-east, C, D, and E. Site A was the nearest to Tarague beach and Site E was nearest 
to Tagua point. Each site had at least two transects laid out perpendicularly to the beach and 
roughly parallel to one another. The reef flat narrows from Tarague beach to Tagua point. Where 
the reef flat is widest (Site A) 3 pairs of transects were laid out, one pair in the near-shore, one 
pair in the mid-reef, and one pair near the near-crest areas. At site E, the reef flat narrows so 
much that only one pair of transects could be staked before reaching the reef crest Transects 
were marked by pounding short sections of re-bar into the substrata. 

Density and diversity (in the form of numbers of different species per transect) of 
invertebrates greater than 3 em were recorded from a one meter wide corridor on either side of 
each 25 meter transect. In areas where the sea cucumber Holothuria atra was common (greater 
than 10 / 1 m sq) it was necessary to save time in the field by restricting the count to one half of 
the transect and quadrupling the results to estimate numbers per 100 meters square. 

Results 

Near-shore zone: 

As few as two and as many as 12 species of invertebrates were found during the course of 
all the surveys with overall mean values around 4-6 different species per transect (Table 1). 
Wider fluctuations in species numbers on transects between surveys were seen between Sites A 
and C. Sites D and E had lower variability over time (Figure 1). The overall mean number of 
species for all transects combined in this zone averaged 5.3 (Table 4). 

Conspicuous macro-invertebrates tend to become less abundant as the reef flat narrows 
from west to east, averaging 648 per meter square at Site Al and 36 per meter square at site E2 
(Table 5, Figure 5). The echinoderm Holothuria atra, makes up greater than 90% of all 
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invertebrates counted on transects on Site AI, A4, B1e, C1, and C3 (Table 11). Low density 
transects (overall mean values between 2.3-51.5 H. atra per100 meters square)were B1w, B4w, 
B3e, and D1, D3, E1 and E2 (Table 9, Figures 9a). High density transects AI, AI, B1e, C1, and 
C1 had mean values ranging from 101.0-481.8 H. atra per 100 meters square (Table 9 and Figure 
9b). 

Mid-reef zone: 

As few as two and as many as 11 species of invertebrates were found during the course of 
all the surveys with overall mean values ranged between 4 and 9 species per transect (Table 2). 
Species diversity is slighty higher than the near-shore zone, and also has a wider range of 
variability between transects (Figure 2). The overall mean number of species for all transects 
combined in this zone averaged 6.0 (Table 4, Figure 4). 

Invertebrate abundance decreases somewhat in the mid-reef zone but follows the same 
general pattern of variation seen in the near-shore transects at each site. Site A invertebrates are 
very abundant, Sites B-west and B-east have few (except B2e which has higher densities), site C 
has abundant invertebrates while site D has few (Table 6, Figure 6). 

The echinoderm Holothuria atra, makes up greater than 90% of all invertebrates counted 
on transects A2, A5, B2e, and C2 (86.8% on C4) (Table 12). Low density transects (between 5-
35 H. atra per100 meters square)B2w, B5w, B4e, and D2 (no data collected from D4) had mean 
density values ranging between 2.3-18.2 per 100 meters square (Table 10, Figures lOa). High 
density transects A2, A5, B2e, C2, and C4 had mean values ranging from 172.0-570.0 H. atra per 
100 meters square (Table 10 and Figure lOb). 

Near-crest zone: 

Reliable data for this zone was only available for one survey (4th), but mean numbers of 
species were higher here than in the other zones (Table 3, Figure 3). The overall mean number of 
species for all transects combined in this zone averaged 9.0 (Table 4, Figure 4). 

Macro-invertebrate density is low in this area ranging between 19 and 38 per meter square 
(Table 7, Figure 7). 

Discussion 

It should be remembered that this survey was limited to daylight observations of 
conspicuous (greater than 3 cm and non-cryptic) macro-invertebrates. Many invertebrates hide 
during the day to avoid visual predators, so conclusions drawn about the relative adundance and 
diversity of these animals should bear this in mind. Diversity seems to increase from the near­
shore to the near-crest zone, with the mean values for both the near-shore and the near-crest zone 
varying around five to six species per transect, while the near-crest zone averaged nine different 
species per transect. 
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Densities generally decrease from shore seaward across the reef flat and from Site A 
eastward to Site E (Table 8, Figure 8). The sea cucumber Holothuria atra is the most important 
invertebrate on the reef-flat in terms of abundance. Nine of the 12 transects in the near-shore 
zone have H. atra densities exceeding 50% of all invertebrates recorded, and five of the 12 
transects in the near-shore zone have H. atra densities greater than 90% (AI, A4, Ble, Cl, and 
C3) (Table 9, Figures 9a, 9b). Seven of the 10 transects in the mid-reef zone have H. atra 
densities greater than 50% of all invertebrates recorded, and four of 10 have densities of H. atra 
exceeding 90% (A2, A5, B2e, C2) (Table 10, Figure lOa, lOb). 

The mean number of each individual species of invertebrate found during all surveys for 
each transect along with estimates of density per 100 meters square and percentage contribution 
of Holothuria atra to density is given in Tables 11 (near-shore) and 12 (mid-reef). Tables of data 
showing the type and abundance of each species for individual transects over the course of all 
eight surveys are compiled in the appendix. Tables A-I through A-12 cover the near-shore zone 
tables A-13 through A-22 cover the mid-reef zone, and A-23 the near-crest zone. 
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Table 1. 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species diversity: number of different species per transect. 
Near-shore zone: All survey comparison. 

Survey 

Transect !st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds Range' 
5/93 2194 6/94 9/94 1/95 3/95 5/95 10/95 

A1 2 3 no data 4 5 5 9 5 4.7 2.2 2.5-6.9 
A4 5 8 no data 3 4 7 5 3 5.0 1.9 3.1-6.9 

B1w 4 2 no data 3 9 6 12 6 6.0 3.5 2.5-8.5 
B4w 6 6 no data no data 3 5 8 7 5.8 1.7 4.1-7.5 
B1e no data 3 no data 3 5 9 4 6 5.0 2.3 2.7-7.3 
B3e no data 5 no data 4 2 6 11 8 6.0 3.2 2.8-9.2 
C1 2 3 no data 3 no data 2 5 8 3.8 2.3 1.5-6.1 
C3 5 3 no data 2 no data 5 4 11 5.0 3.2 1.8-8.2 
D1 4 7 no data no data 6 no data 5 6 5.6 1.1 4.5-6.7 
D3 7 5 no data no data 5 no data 8 4 5.8 1.6 4.2-7.4 
E1 5 8 no data no data 3 no data no data 6 5.5 2.1 3.4-7.6 
E2 5 7 no data no data 6 no data no data 4 5.5 1.3 4.2-6.8 

'Range defined as plus or minus one standard deviation from the mean. 
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Table 2. 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species diversity: number of different species per transect. 
Mid-reef zone: All survey comparison. 

Survey 

Transect 1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds Range' 
5/93 2/94 6/94 9/94 1/95 3/95 5/95 10/95 

A2 6 4 no data 7 no data 9 8 7 6.8 1.7 5.1-8.5 
AS 5 3 no data 5 no data 5 5 4 4.5 0.8 3.7-5.3 

B2w 3 2 no data 3 4 5 7 4 4.0 1.6 2.4-5.6 
B5w 2 5 no data 3 8 7 7 8 5.7 2.4 3.3-8.1 
B2e no data 2 no data 5 3 8 2 6 3.7 2.4 1.3-6.1 
B4e no data 5 no data no data 6 4 8 4 5.4 1.7 3.7-7.1 
C2 3 2 no data 9 no data 4 9 8 5.8 3.2 2.6-9.0 
C4 2 5 no data no data no data 8 11 8 6.8 3.4 3.4-10.2 
D2 no data 8 no data no data 9 no data 7 11 8.8 1.7 7-10.5 
D4 no data 8 no data no data no data no data no data no data 8.0 

'Range defined as plus or minus one standard deviation from the mean. 
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Table 3. I I I I I 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Consoicuous macroinvertebrate soecies diversity :number of different species per transect. 
Near-crest zone: All survey comparison. I 

I I 
I I I Survey I I I I i 

, 
i 

Transect 1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds Ranoa" i 
5/93 2194 6/94 9/94 1/95 3/95 5/95 10/95 I 

i 
i 

A3 5 no data no data 11 no data no data no data no data 8 4.24 3.8-12.2 i 
A6 5 no data no data 9 no data no data no data no data 7 2.83 4.2-9.8 i 

B3w 12 no data no data no data no data no data no data no data 12 , 
, , 

I I I I ! 
'Ranae defined as IJlus or minus one standard deviation from the mean. I ! 

I 
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Table 4. 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species diversity:number of different species/ transe 
All zones: All survey comparison. 

Zone 

Near-shore Mid-reef Near-crest 

Transect Mean Transec Mean Transect Mean 

A1 4.7 A2 6.8 A3 8.0 
A4 5.0 A5 4.5 A6 7.0 

B1 w 6.0 B2w 4.0 B3w 12.0 
B4w 5.8 B5w 5.7 
B1 e 5.0 B2 e 3.7 
B3 e 6.0 B4 e 5.4 
C1 3.8 C2 5.8 
C3 5.0 C4 6.8 
01 5.6 02 8.8 
03 5.8 04 8.0 
E1 5.5 
E2 5.5 

Mean 5.3 6.0 9.0 
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Table 5. 

-~-~\ 

Survey 8 
J 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species density per 100 meters square. 
Near-shore zone: all transects, all surveys. 

Transects 

Survey A1 A4 B1w B4w B1e B3e C1 C3 D1 D3 E1 E2 

#1 930 722 130 120 247 130 389 290 65 99 31 37 
#2 389 340 no data no data 114 74 390 250 49 25 28 19 
#3 no data no data no data no data no data no data no data no data no data no data no data no data 
#4 336 384 8 no data 278 212 18 6 no data no data no data no data 
#5 592 702 116 64 166 122 no data no data 54 34 26 64 
#6 822 962 168 66 238 136 804 538 no data no data no data no data 
#7 770 1222 218 88 244 144 918 640 54 84 no data no data 
#8 696 632 176 62 290 84 1814 662 86 68 48 24 

Mean 648 709 136 80 225 129 722 398 62 62 33 36 
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AAFB Marine Resource Preserve 
Density per 100 m sq . near-shore zone . 
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Table 6. 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species density per 100 meters square 
Mid-reef zone: all transects, all surveys 

Transects 

Survey A2 AS B2w B5w B2e B4e C2 C4 D2 D4 

#1 300 744 31 25 63 28 150 825 70 32 
#2 225 344 no data no data 19 112 338 944 no data no data 
#3 no data no data no data no data no data no data no data no data no data no data 
#4 352 272 12 no data 388 6 40 no data no data no data 
#5 no data no data 27 21 177 40 no data no data 25 no data 
#6 560 466 66 76 374 70 1190 538 no data no data 
#7 598 748 66 96 492 90 1210 462 24 no data 
#8 594 304 74 32 456 36 1304 262 108 no data 

Mean 438 480 46 50 281 55 705 606 57 32 
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AAFB Marine Resource Preserve 
Density per 100 m sq . mid-reef zone . 
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Table 7. 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species density per 100 meters square. 
Near-crest zone: all transects, all surveys. 

Transects 

Survey A3 A6 B3w 

#1 19 38 31 
#2 no data no data no data 
#3 no data no data no data 
#4 31 22 no data 
#5 no data no data no data 
#6 no data no data no data 
#7 no data no data no data 
#8 no data no data no data 

Mean 25 30 31 
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Table 8. 

Survey 8 

Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrate species density: mean number of individuals estimated per 100 meters sq 
All zone comparison of overall means for all surveys combined. 

Transect Near-shore Mid-reef Near-crest 

A 648 438 25 
A 709 480 30 

Bw 136 46 31 
Bw 80 50 
Be 225 281 
Be 129 55 
C 722 705 
C 398 606 
D 62 57 
D 62 32 
E 33 
E 36 
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AAFB Marine Resource Preserve 
Mean invert density: all zones 
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Table 9 I I I I I 

I I i 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Near-shore transects May 1993 - October 1995 all survey comparison 

Holothurla atra I ChanQes in mean densities per 100 m SQ. over time. 

I , 
Transect Survey Survey Survey Survey I Survey Survey Survey Survey 

1st 2nd 3rd 4th I 5th 6th 7th 8th Mean Stds 
I 

A1 nd 193 nd 165 292 405 376 344 295.8 98.4 
A4 nd 161 nd 189 340 464 602 312 344.7 167.0 

B1 w nd nd nd nd 40 63 67 68 47.6 29.0 
84w nd nd nd nd 30 16 25 22 23.3 5.9 
B1 e nd 52 nd 134 76 102 116 126 101.0 31.5 
83e nd 22 nd 84 60 59 58 26 51.5 23.4 
C1 nd 192 nd nd nd 401 450 884 481.8 290.6 
C3 nd 116 nd nd nd 262 314 308 250.0 92.3 
01 nd 0 nd nd 1 nd 2 6 2.3 2.6 
03 nd 1 nd nd 2 nd 10 0 3.3 4.6 
E1 nd 6 nd nd 10 nd nd 5 7.0 2.6 
E2 nd 4 nd nd 26 nd nd 4 11.3 12.7 

89 



• 

Holothuria atra density changes 
Near-shore zone:Low density transects 
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Holothuria atra density changes 
Near-shore zone:high density transects 
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!Table 10 I I I I I I 
J 
1 I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey i 
Mid-reef transects May 1993 - October 1995 all survey comoarison I 

Holothuria atra Changes in mean densities oer 100m so. over time. 

Transect Survey Survey Survey Survey Survey Survey Survey Survey 
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 

A2 nd 99 nd 167 nd 265 282 280 218.6 82.0 
A5 nd 60 nd 130 nd 224 368 148 186.0 117.3 

B2w nd nd nd nd 20 23 14 34 18.2 12.5 
B5w nd nd nd nd 16 24 12 5 14.3 7.9 
B2e nd 45 nd 192 170 178 245 214 174.0 68.8 
B4e nd 5 nd nd 30 26 21 8 18.0 11.0 
C2 nd 462 nd nd nd 592 586 640 570.0 75.9 
C4 nd 160 nd nd nd 234 200 94 172.0 60.2 
02 nd nd nd nd 1 nd 2 4 2.3 1.5 
04 nd nd nd nd nd nd nd nd nd nd 
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Holothuria atra density changes 
Mid-reef zone : Low density transects 
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Holothuria atra density changes 
Mid-reef zone: High density transects 
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Table 11 I I I I I I I I I I I I 

I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinYertebrates 
Near-shore transects May 1993 - October 1995 
Mean values for numbers of each species found within 50 m belt transects from all surveys combined 

Species A1 A4 B1 w B4w B1 e B3e C1 C3 01 03 E1 E2 
Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean 
N-6 N-6 N -5 N-4 N-6 N =6 N-4 N-4 N-4 N-4 N-3 N -3 

Crustaecea 
Aectodes 0.3 
Dardanus 0.2 
Echlnodennata 
ActinopYaa echinites 0.5 3.5 1.0 O.B 0.2 0.2 0.3 
Bohadschia argus 0.2 0.2 1.B 1.3 1.3 0.7 1.0 
Diademasp. 1.3 
Echinotrhix diadema 0.3 
Euapta aodoffrvi 0.3 
Holathuria atra 295.B 344.7 47.6 23.3 101.0 51.5 481.8 250.0 2.3 3.3 7.0 11.3 
H. cinerascans 0.3 0.3 
H.hilla 0.2 
H. leucaspilata 0.2 0.8 4.7 0.3 0.8 18.5 6.5 0.7 
H. pervicax 0.3 
Linckia multifora 0.2 0.3 
Ophiuroid 0.5 
Stich opus chloronotus 0.8 1.8 0.4 1.0 1.5 1.2 1.8 2.B 
Synapta maculata 0.3 0.4 5.0 0.8 
Cnldarfa 
Herteractis sp. 2.0 0.7 0.3 0.3 8.5 
Mallusca 
Cerithium nodulosum 0.2 
Chichoreus SP. 0.3 
Conus cattus 0.2 1.0 0.2 1.0 0.3 
C. ebraeus 0.3 1.5 6.4 0.3 2.5 0.5 2.5 1.0 1.3 0.5 2.7 1.0 
C. flayidus 0.5 0.5 2.8 0.8 0.3 0.5 0.8 0.7 0.7 
C. leopardus/pulicarius 0.3 
Conus sp. 0.3 0.8 1.0 0.2 0.3 0.5 
C. soonsalis 2.5 0.3 2.8 0.5 3.3 1.3 
Cypraea moneta 0.2 0.8 0.5 1.0 0.8 0.3 
Dendropoma SP. 1.5 0.8 0.3 
Drupa (purole) 0.3 
Mitre stitica 0.2 0.2 0.3 
Morulasp. 0.3 0.3 
Nudibranch 0.2 
Octopus 0.3 
Thais tuberosa 0.3 2.0 0.3 0.5 0.3 0.3 O.B 1.5 
Tridacna maxima 0.3 
Vasum turbinellus 0.5 0.3 3.0 0.5 0.2 0.5 1.8 2.8 1.8 0.3 

Densitv per 100mso 600.7 706.0 137.2 70.0 221.0 127.7 980.5 521.0 59.5 50.0 30.7 33.3 

Percentaae H. atra 98.5 97.6 89.4 66.4 91.4 BO.7 98.3 96.0 7.8 13.0 45.7 88.0 
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Table 12 I I 

I I I I I I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates 
Mid-reef transects Mav 1993 - October 1995 
Mean values for numbers of each soecies found within 50 m belt transects from all survevs combined 

Species A2 A5 B2w 85w 82e B4e C2 C4 D2 D4 
Mean Mean Mean Mean Mean Mean Mean Mean Mean no data 
N-5 N -5 N -5 N-4 N-6 N -5 N-4 N~4 N-3 

Crustaecea 
Dardanus sp. 0.2 0.3 
Echinodermata 
Actinopyga echinites 2.8 1.6 0.4 1.3 0.3 0.2 0.5 0.3 0.3 
A. mauritiana 0.2 0.3 
Bohadschia arQus 0.2 0.3 0.2 1.6 0.3 
Diadema sp. 1.0 0.3 
Echinometra mallhaii 0.4 0.3 
Echinotrhix diadema 0.8 0.3 
Holothuria atra 218.6 186.0 18.2 14.3 174.0 18.0 570.0 172.0 2.3 
H. cinerascens 4.7 
H. leucospilota 0.3 0.3 0.3 
H. nobilis 0.2 
Stich opus chloronotus 4.6 2.6 1.2 1.0 1.3 0.4 1.5 2.5 
Synapta maculata 6.6 
Cnldarla 
Herteraetis so. 0.6 0.2 15.8 2.0 
Mollusca 
Bursa SP. 0.3 
Cerithium nodulosum 1.5 2.5 
Chiehoreus sp. 0.2 0.7 
Conus eallus 0.2 0.3 4.5 
C. flavidus 0.4 2.6 1.5 0.3 0.5 0.5 
C. ebraeus 0.2 0.2 0.4 1.3 1.3 0.2 1.0 
C. leopardus/puliearius 0.2 
C.lividus 0.2 0.2 0.3 1.7 
C. sponsalis 0.3 0.3 3.3 
Conus sp. 1.0 1.4 1.0 0.2 0.8 1.0 
Cypraea moneta 0.4 0.6 0.4 0.5 0.2 0.2 0.5 
C. annulata 0.3 1.0 
Dendroooma so. 0.0 8.5 
Druoa so. (ourole) 0.2 0.3 0.3 
Mitre stiliea 0.2 0.2 0.3 
Morula SP. 
Nudibraneh 0.3 
Thais tuberosa 0.2 0.6 1.4 0.5 0.3 0.4 1.0 
Tridaena maxima 1.0 0.2 0.3 0.3 
Trochus nilotieus 0.0 0.3 1.0 
Trochus sp. 0.3 0.3 
Vasum turbinellus 0.2 0.2 0.2 0.3 0.8 10.0 

Estimated oer 100 m sa 464.0 384.4 54.4 61.5 360.0 57.6 1158.0 396.5 60.7 

Percentaae H. atra 94.2 96.8 66.9 46.3 96.7 62.5 98.4 86.8 7.7 

96 



Table A-l I I I I I I I I I I 

I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates I I I I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

Species Al Al Al Al Al Al Al Al Al Al 
1 st 2nd 3rd 4th 5th 6th 7th Bth Mean Stds 
nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
Actinopyoa echinites 1 1 1 0.5 0.5 
Bohadschia arous 1 0.2 0.4 
Diadema sp. 
Echinotrhix diadema 
Euapta oodoffrvi 
Holothuria atra 193 165 292 405 376 344 295.B 9B.4 
H. cinerascens 
H. hilla 
H. leucospilota 
H. pervicax 
Linckia multifora 1 0.2 0.4 
Ophiuroid 
Stich opus chloronotus 1 2 2 O.B 1.0 
Synapta maculata 
Cnldarla 
Herteractis SP. 
Mollusca 
Cerithium nodulosum 
Chich ore us SP. 
Conus cattus 1 0.2 0.4 
C. ebraeus 1 1 0.3 0.5 
C. flavidus 1 1 1 0.5 0.5 
C. leopardus/pulicarius 
Conus sp. 1 1 0.3 0.5 
C. sponsalis 
Cypraea moneta 1 0.2 0.4 
Dendropoma SP. 
Drupa (purple) 1 1 0.3 0.5 
Mitre stitica 
Morula sp. 
Nudibranch 1 0.2 0.4 
Octopus 
Thais tuberosa 2 0.3 O.B 
Tridacna maxima 
Vasum ceramicum 1 1 1 0.5 0.5 

Density per 100 m SQ. 3BB 336 592 B22 770 696 600.7 201.0 

Percentaae H. atra 99.5 9B.2 98.6 98.5 97.7 98.9 98.5 

I I I I I I I 
*nd - no data I I I I I I I I I 
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Table A-2 I I I I I I 

I I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macro invertebrates I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

Soecies A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
1 st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echlnodermeta 
Actinopyga echinites 3 2 9 5 2 3.5 3.1 
Bohadschia argus 1 0.2 0.4 
Diadema so. 
Echinotrhix diadema 
Euaota aodofirvi 
Holothuria atra 161 189 340 464 602 312 344.7 167.0 
H. cinerascens 
H. hilla 
H. leucosoilota 1 0.2 0.4 
H.oervicax 
Linckia multifora 
Ophiuroid 
Stichoous chloronotus 1 1 3 3 1 2 1.8 1.0 
Synapta maculata 1 1 0.3 0.5 
Cnidaria 
Herteractis so. 
Mollusca 
Cerithium nodulosum 
Chichoreus sp. 
Conus cattus 
C. ebraeus 6 2 1 1.5 2.3 
C. flavidus 1 2 0.5 0.8 
Conus leopardusloulicarius 
Conus so. 
C. soonsalis 
Cyoraea moneta I 

Dendropoma so. 
Drupa (purple) 
Mitre stitica 
Morula so. 
Nudibranch 
Octopus 
Thais tuberosa 
T ridacna maxima 
Vasum tUrbinelius 2 0.3 0.8 

Density per 100 m sq. 334 384 702 962 1222 632 706.0 340.4 

Percentaae H. atra 96.4 98.4 96.9 96.5 98.5 98.7 97.6 

I I I I I I 
*nd - no data I I I I I I I 
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Table A·3 I I I I I I I I I I 

I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates I I I I I I 
Near·shore transects May 1993 • October 1995 all survey comparison 

Species B1 w B1 w 81w 81w 81 w B1 w B1 w 81 w 81 w 81w 
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
ActinoPVQa echinites 4 1 1.0 1.7 
Bohadschia argus 2 2 2 3 1.8 1.1 
Diadema so. 
Echinotrhix diadema 
Euapta Qodoffryi 
Holothuria atra 40 63 67 68 47.6 29.0 
H. cinerascens 
H.hilla 1 0.2 0.4 
H. leucospilota 
H.oervicax 
Linckia multifora 
Ophiuroid 
Stich opus chloronotus 1 1 0.4 0.5 
Svnaota maculata 1 1 0.4 0.5 
Cnldarla 
Herteractis sp. 
Mollusca 
Cerithium nodulosum 1 0.2 0.4 
Chichoreus sp. 
Conus cattus 2 2 1 1.0 1.0 
C. ebraeus 6 10 12 4 6.4 4.8 
C. flavidus 1 5 7 1 2.8 3.0 
Conus leoparduslpulicarius 
Conus sp. 4 O.B 1.8 
C.soonsalis 
Cvoraea moneta 1 3 0.8 1.3 
Dendroooma sP. 
Drupa (purple) 
Mitre stitica 1 0.2 0.4 
Morula so. 
Nudibranch 
Octopus 
Thais tuberosa 1 2 7 2.0 2.9 
Tridacna maxima 
Vasum turbinellus 2 13 3.0 5.7 

Density per 100 m sq. 8 116 16B 218 176 137.2 80.8 

Percentaae H. atra 0.0 69.0 75.0 61.5 77.3 69.4 

I I I I 
'nd _ no data I I I I 
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Table A-4 I I I I I I I I I I I 

I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macro invertebrates I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

I 
Species B4w B4w B4w B4w B4w B4w B4w B4w lB4w B4w 

1 st 2nd 3rd 4th 5th 6th 7th 8th I Mean Stds 
nd nd nd nd I 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
ActinoPVQa echinites 1 2 0.8 1.0 
Bohadschia arQUS 3 1 1 1.3 1.3 
Diadema sp. 
Echinotrhix diadema 
Euapta Qodoffrvi 
Holothuria atra 30 16 25 22 23.3 5.9 
H. cinerascens 
H.hilla 
H. leucospilota 2 1 0.8 1.0 
H. pervicax 
Linckia multifora 
Oohiuroid 
Stichopus chloronotus 3 1 1.0 1.4 
Synaota maculata 9 10 1 5.0 5.2 
Cnidarla 
Herteractis sP. 2 2 4 2.0 1.6 
Mollusca 
Cerithium nodulosum 
Chichoreus so. 
Conus caltus 
C. ebraeus 1 0.3 0.5 
C. flavidus 
C. leooardus/culicarius 
Conus SP. 
C. sponsalis 
Cypraea moneta 1 1 0.5 0.6 
Dendrocoma sc. 
Druca (curcle) 
Mitre stitica 
Morula sp. 
Nudibranch 
Octocus 
Thais tuberosa 1 0.3 0.5 
Tridacna maxima 
Vasum turbinellus 

Density per 100 m SQ. 64 66 88 62 70.0 12.1 

Percentage H. atra 93.8 48.5 56.8 71.0 66.4 

I I I I I I I I I I I 
'nd _ no data I I I I I I I I I I I 
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Table A-5 I I I I I I I 

I I I I I I I I 
Andersen Air Force 8ase Marine Resource Preserve 8aseline Survey 
Consoicuous macroinvertebrates I I I I 
Near-shore transects Mav 1993 - October 1995 all survey comoarison 

Soecies 81 e 81 e I 81 e 81 e 81 e 81 e 81 e 81 e 81 e 81 e 
1st 2nd i 3nd 4th 5th 6th 7th 8th Mean Stds 
nd nd 

Crustsecea 
Aectodes 
Dandanus 1 0.2 0.4 
Echinodermata 
Actinoovaa echinites 1 0.2 0.4 
80hadschia arQUS 1 2 1 2 2 1.3 0.8 
Diadema sp. 
Echinotrhix diadema 
Euaota aodoffrvi 
Holothuria atra 52 134 76 102 116 126 101.0 31.5 
H. cinerascens 
H. hilla 
H. leucospilota 
H. pervicax 
Linckia multifora 
Ophiuroid 
Stichopus chloronolus 1 1 3 3 1 1.5 1.2 
Synapta maculata 
Cnidaria 
Herteractis SP. 
Mollusca 
Cerithium nodulosum 
Chichoreus SP. 
Conus cattus 
C. ebraeus 3 3 1 8 2.5 3.0 
C. flavidus 1 4 0.8 1.6 
C. leopandus/pulicarius 
Conus SP. 6 1.0 2.4 
C. sponsalis 
Cypraea moneta 3 1 2 1.0 1.3 
Dendropoma SP. 
Drupa (purole) 
Mitre stitica 
Morula sp. 
Nudibranch 
Octopus 
Thais tuberosa 1 2 0.5 0.8 
Tridacna maxima 
Vasum lurbinellus 1 2 0.5 0.8 

Density per 100 m SCI. 110 278 166 238 244 290 221.0 69.5 

Percentaae H. alra 94.5 96.4 91.6 85.7 95.1 86.9 91.4 

I I I I I I I I I 
'nd - no data I I I I I I I I I I I 
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Table A-6 I I I I I I I I 

I I I I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Consclcuous macro Invertebrates I I I I 
Near-shore transects May 1993 - October 1995 all survey comcarison 

Species B3 e B3 e B3 e B3 e B3 e B3 e B3e B3 e B3e B3e 
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd 

CrustaaC88 
Aectodes 
Dardanus 
Echinodermata 
Actlnopyaa echlnnes 1 0.2 0.4 
Bohadschia argus 2 1 1 0.7 0.8 
Diadema sc. 
Echinotrhix dladema 
Euapta godoffryl 
Holothurla atra 22 84 60 59 58 26 51.5 23.4 
H. cinerascens 
H.hllla 
H. leucospllota 6 18 3 1 4.7 6.9 
H. cervicax 
Linckia multnora 
Ophiuroid 
Stichocus chloronotus 2 2 1 2 1.2 1.0 
Synapta maculata 2 2 1 O.B 1.0 
Cnldarla 
Herteractis sc. 2 1 1 0.7 0.8 
Mollusca 
Cerithlum nodulosum 
Chlchoreus sc. 
Conus cattus 1 0.2 0.4 
C. ebraeus 3 0.5 1.2 
C. flavldus 1 1 0.3 0.5 
C. leopardus/pulicarius 
Conus sp. 1 0.2 0.4 
C. sponsalls 
Cypraea moneta 3 1 1 0.8 1.2 
Dendropoma sp. 9 1.5 3.7 
Drupa (purple) 
MHre stHica 1 0.2 0.4 
Morula SP. 
Nudibranch 
Octopus 
Thais tuberosa 2 0.3 0.8 
Tridacna maxima 
Vasum turbinellus 1 0.2 0.4 

DensHy per 100 m sq. 68 212 122 136 144 84 127.7 50.9 

Percentaae H. atra 64.7 79.2 98.4 86.8 80.6 61.9 80.7 

I I I I I I I I I I 
"nd - no data I I I I I I I I I 
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Table A-7 I I I I I I I I I I I 

I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survev 
Conspicuous macroinvertebrates I I I 
Near-shore transects Mav 1993 - October 1995 all survey compariso 

Species Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl 
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
ActinoPVQa echinites 
Bohadschia argus 
Diademasp. 
Echinotrhix diadema 
Euapta godoffrvi 
Holothuna atra 192 401 450 884 481.8 290.6 
H. cinerascens 
H. hilla 
H. leucosoilota 1 0.3 0.5 
H.oervicax 
Linckia multifora 
Ophiuroid 
Stichoous chloronotus 1 4 2 1.8 1.7 
Svnapta maculata 
Cnidaria 
Herteractis sp. 
Mollusca 
Cerithium nodulosum 
Chichoreus sp. 1 0.3 0.5 
Conus callus 
C. ebraeus 1 3 6 2.5 2.6 
C. flavidus 
C. leoparduslpulicarius 
Conus sp. 
C. soonsalis 10 2.5 5.0 
Cypraea moneta 1 0.3 0.5 
Dendropoma sp. 
Drupa (purple) 
Mitre stitica 1 0.3 0.5 
Morula sp. 
Nudibranch 
Octopus 
Thais tuberosa 1 0.3 0.5 
Tridacna maxima 
Vasum turbinellus 2 0.5 1.0 

Density per 100 m sq. 386 804 918 1814 980.5 600.9 

PercentaQe H. atra 99.5 99.8 98.0 97.5 98.3 

I I I I 
'nd - no data I I I I I I 
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Table A-B I I I I I I 

I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

Species C3 C3 C3 C3 C3 C3 C3 C3 C3 C3 
1 st 2nd 3rd 4th 5th 6th 7th Bth Mean Stds 
nd nd nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
ActinoPVQa echinites 
Bohadschia argus 2 1 1 1.0 O.B 
Diadema so. 
Echinotrhix diadema 
Euapta Qodoffryi 
Holothuria atra 116 262 314 30B 250.0 92.3 
H. cinerascens 
H.hilla 
H. leucospilota 2 1 O.B 1.0 
H.oervicax 
Linckia multifora 
Ophiuroid 
Stichoous chloronotus 1 2 4 4 2.B 1.5 
Svnaota maculata 
Cnldarla 
Herteractis ~ 1 0.3 0.5 
Mollusca 
Cerithium nodulosum 
Chichoreus sp. 
Conus cattus 
C. ebraeus 1 3 1.0 1.4 
C. flavidus 2 0.5 1.0 
C. Isoparduslpulicarius 
Conus sp. 1 0.3 0.5 
C. SDonsalis 1 0.3 0.5 
Cvoraea moneta 
Dendroooma so. 3 O.B 1.5 
Drupa (purole) 
Mitre stitica 
Morula sp. 1 0.3 0.5 
Nudibranch 
Octoous 
Thais tuberosa 2 1 O.B 1.0 
Tridacna maxima 1 0.3 0.5 
Vasum turbinellus 7 I.B 3.5 

Density per 100 m SCi. 244 53B 640 662 521.0 192.4 

PercentaCie H. atra 95.1 97.4 9B.l 93.1 96.0 

I I I I I I 
*nd - no data I I I I I I 

lO4 



Table A-9 I I I I I I I 

I I I I I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates I I I I I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

Species 01 01 01 01 01 01 01 01 01 01 
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd nd nd 

Crustaecea 
Aectodes 
Oardanus 
Echinodermata 
ActinoPYQa echinites 1 0.3 0.5 
Bohadschia argus 
Oiadema sp. 
Echinotrhix diadema 
Euapta Qodoffrvi 
Holothuria atra 1 2 6 2.3 2.6 
H. cinerascens 1 0.3 0.5 
H.hilla 
H. leucospilota 19 21 21 13 18.5 3.8 
H. pervicax 1 0.3 0.5 
Linckia multifora 
Ophiuroid 
Stiehoous chloronotus 
SYnapta maculata 
Cnidarla 
Herteraetis sp. 1 0.3 0.5 
Mollusca 
Cerithium nodulosum 
Chichoreus SP. 
Conus eattus 1 1 2 1.0 0.8 
C. ebraeus 1 2 2 1.3 1.0 
C. flavidus 
C. leoparduslpulicarius 1 0.3 0.5 
Conus sp. 
C. span salis 11 2.8 5.5 
Cypraea moneta 
Oendropoma SP. 
Orupa (purple) 
Mitre stitiea 
Morula sp. 
Nudibraneh 
Octopus 
Thais tuberosa 
Tridacna maxima 
Vasum turbinellus 1 10 2.8 4.9 

Oensity per 100 m SQ. 44 54 54 86 59.5 18.3 

Percentage H. atra 0.0 3.7 7.4 14.0 7.6 

I I I I I I I I I I 
'nd - no data I I I I I I I I I I I 
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Table A-10 I I I I I I 

I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates I I I I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

Species D3 D3 D3 D3 D3 D3 D3 D3 D3 D3 
t st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
Actinopvaa echinites 
Bohadschia araus 
Diadema so. 
Echinotrhix diadema 
Euaota aodoffryi 1 0.3 0.5 
Holothuria atra 1 2 10 3.3 4.6 
H. cinerascens 
H.hilla 
H. leucosoilota 2 7 5 12 6.5 4.2 
H. pervicax 
Linckia multifora 1 0.3 0.5 
Oohiuroid 2 0.5 1.0 
Stichoous chloronotus 
Synapta maculata 
Cnidaria 
Herteractis sp. 6 15 13 8.5 6.9 
Mollusca 
Cerithium nodulosum 
Chichoreus so. 
Conus cattus 1 0.3 0.5 
C. ebraeus 1 1 0.5 0.6 
C. flavidus 1 2 0.8 1.0 
C. leooarduS/oulicarius 
Conus so. 2 0.5 1.0 
C. soonsalis 2 0.5 1.0 
Cypraea moneta 
Dendroooma so. 
Druoa (purole) 
Mitre stitica 
Morula sp. 
Nudibranch 
Octoous 
Thais tuberosa 6 1.5 3.0 
Tridacna maxima 
Vasum turbinellus 7 1.8 3.5 

Density per 100 m sq. 14 34 84 68 50.0 31.8 

PercentaQe H. atra 14.3 11.8 23.8 0.0 13.0 

I I I I I I I 
'nd - no data I I I I I I I 
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Table A-II I I I I I 

I I I I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macro invertebrates I I I I 
Near-shore transects May 1993 - October 1995 all survey comoarison 

Soecies El El El El El El El El El El 
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd nd nd nd 

Crustaecea 
Aectodes 
Dardanus 
Echinodermata 
Actinoovaa echinites 
Bohadschia amus 
Diadema SP. 

Echinolrhix diadema 1 0.3 0.6 
Euaota aodoffrvi 
Holothuria atra 6 10 5 7.0 2.6 
H. cinerascens 
H.hilla 
H. leucosoilota 1 1 0.7 0.6 
H. pervicax 
Linckia multifora 
Oohiuroid 
Stichoous chloronotus 
Synapta maculata 
Cnidarla 
Herteractis so. 
Mollusca 
Cerithium nodulosum 
Chichoreus so. 
Conus cattus 
C. ebraeus 2 6 2.7 3.1 
C. flavidus 1 1 0.7 0.6 
C. leooardusloulicarius 
Conus SP. 

C. sponsalis 10 3.3 5.8 
Cypraea moneta 
Dendroooma sc. 1 0.3 0.6 
Drupa (purole) 
Mitre stitica 
Morula sp. 1 0.3 0.6 
Nudibranch 
Octopus 
Thais tuberosa 
Tridacna maxima 
Vasum turbinellus 

Density per 100 m SQ. 18 26 48 30.7 15.5 

Percentage H. alra 66.7 76.9 20.8 45.7 

I I I I I I I I I I 
'nd - no data I I I I I I I I I I I 
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Table A-12 I I I I I I I I I I I 

I I I I I I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey 
Conspicuous macroinvertebrates I I I I I I 
Near-shore transects May 1993 - October 1995 all survey comparison 

Species E2 E2 E2 E2 E2 E2 E2 E2 E2 E2 
1 st 2nd 3rd 4th 5th 6th 7th 8th Mean Stds 
nd nd nd nd nd 

Crustaecea 
Aectodes 1 0.3 0.6 
Dardanus 
Echinodermata 
ActinoPvQa echinites 
Bohadschia argus 
Diadema sp. 2 2 1.3 1.2 
Echinotrhix diadema 
Euapta godoffrvi 
Holothuria atra 4 26 4 11.3 12.7 
H. cinerascens 1 0.3 0.6 
H.hilla 
H. leucospilota 
H. pervicax 
Linckia multifora 
Ophiuroid 
Stich opus chloronotus 
Svnapta maculata 
Cnidarla 
Herteractis sp. 
Mollusca 
Cerithium nodulosum 
Chichoreus sp. 
Conus cattus 
C. ebraeus 1 2 1.0 1.0 
C. flavidus 2 0.7 1.2 
C. leopardus/pulicarius 
Conus sp. 
C. sponsalis 4 1.3 2.3 
Cypraea moneta 
Dendropoma SP. 
Dnupa (pUrDie) 
Mitre stitica 
Morula sp. 
Nudibranch 
Octopus 1 0.3 0.6 
Thais tuberosa 
Tridacna maxima 
Vasum turbinellus 1 0.3 0.6 

Density per 100 m SQ. 12 64 24 33.3 27.2 

Percentaae H. atra 66.7 81.3 33.3 68.0 

I I I I I I I I I I 
*nd = no data I I I I I I I I I I I 
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I I IT I I I 
:TableA-13 I I I 1 1 1 1 1 1 1 

ill 1 1 1 ' 1 1 I 
'Andersen Air Force Base Manne Resource Preserve Baseline Survey 1 ! 
I Cong;;jcuous macroinvertebrate densltv oer 50 meter sauare be~ transect i 
: Mid-reef transects all survey comoanson 1 i I 'I! 

1 I 1 1 I I Iii i 
, Soecles 1A21 A2 1A21 A2TA21 A2 i A2 I A2 1 i A2 A2 

11st 1 2nd' 3rdl 4th 15th 16th 17th 18th 1 I Mean Stds 
1 

r 
1 nd 1 nd T ndT I i 

1 

Crustaecea 
Dardanus so: 
Echinodermata 
Actin';;:;;;;;-a echinites 4 2 2 1 5 1 2.8 1.6 

1 A. mauritiana 1 1 0.2 0.4 
Bohadschia araus 
Diadema so. 1 I 1 3 1 1 1.0 1.2 
Echinometra matthaii 
Echinotrhix diadem a 2 2 1 0.8 1.1 
Holothuna atra 99 167 265 282 280 218.6 82.0 
H. cinerascens 1 1 
H. leuco.nilota 
H. nobilis 1 1 
Stichanus chloronotus 2 5 10 5 1 4.6 3.5 
Svnaota maculata 1 1 
Cnidaria 
Herteractis so: 1 I 0.6 0.5 
Mollusca 
Bursa so: 
Cerithium nodulosum 
Chichoreus so: 

,Conus cattus 
C. flavidus 1 1 0.4 0.5 
C. ebraeus 1 1 0.2 0.4 
C. leonarduslOulicanus I 
C.lividus 1 
C. soonsalis 
Conus sn. 1 3 2 1.0 1.4 
CVDraea moneta 1 1 1 1 0.4 0.5 
C. annulata 1 
Dendroooma so. 1 0.0 0.0 
Druna s';:7nurnle\ 
Mitre stitica 
Morula so: 
Nudibraneh 
Thais tu berosa 1 0.2 0.4 
Tridaena maxima 1 1 2 1.0 0.7 
Trochus nilotieus 0.0 0.0 
Trochussn. 
Vasum turbinellus 1 0.2 0.4 

Estimatedoer 100 m sa 216 352 560 598 594 464.0 171.8 

Percentaae H. atra 91.7 94.9 94.6 94.3 94.3 94.2 

T 1 1 1 1 1 1 1 

• nd - no data 1 1 I 1 1 I 
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I I I I I I I I 
Table A-14 I I I I I I I I I I I I 

I I I ! 
,Andersen Air Force Base Marine Resource Preserve Baseline Survey 
I Consoicuous macroinvertebrate densitY per 50 meter square be~ transect 
, Mid-reef transects ali survey comoarison I I I I I 
I 
I I i I I I ! i I I 

I I 
I Soecies A5 I A5 A5 A5 A51A51A5 A5 I A5 I A5 
I I 1st I 2nd 3rd 4th 5th 16th 17th 8th I Mean I Stds 
I I nd nd nd I 
I 
I 
I Crustaecea I 
Dardan us so. I 
Echinodermata 
ActinooYoa echinites 2 2 I 2 1 1 1.6 0.5 
A. mauritiana 
Bohadschia araus 
Diadema sp. 
Echinometra matthaii 
Echinotrhix diadem a I 
Holothuria atra 60 130 224. 368 148 186.0 117.3 
H. clnerascens I 

H. leucosoilota 
H. nobilis 
Stichopus chloronotus 3 2 3 3 2 2.6 0.5 
<;ynapta maculata 
Cnidaria I 
Herteractis so. 
Mollusca I 
Bursa sp. 
Cerithium nodulosum I 
Chichoreus sp. 
Conus cattus I 
C. flavidus 
C. ebraeus 1 0.2 0.4 
C. leooardus/pulicarius 
C.lividus I I 
C. soonsalis 
Conus sp. 
(;YPJaea moneta 2 1 0.6 0.9 
C. annulata I 
Dendropoma sp. I 
Drupa SP. (purple) 
Mitre stitica 1 I 0.2 0.4 
Morula SP. 
Nudibranch 
Thais tuberosa 2 1 0.6 0.9 
Tridacna maxima 1 0.2 0.4 
Trochus niloticus 
Trochus sp. 
Vasum turbinelius 1 0.2 0.4 

Estimated per 100 m sa 132 272 466 748 304 384.4 235.4 

Percentaae H. atra 90.9 95.6 96.1 98.4 97.4 96.8 

I I I I 
• nd - no data I I I I I I I I I I I 
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I I I I I I I ! J I 
Table A-15 

, 
I I I I I I i ! I , 

I i I I ! I I I 
I 

I I I I 

Andersen Air Force Base Marine Resource Preserve Baseline Survey I 
I 

I I 
Conspicuous macroinvertebrate density per 50 meter square belt transect t I I 
Mid-reef transects all survey comparison I I I I I. I I 

I I I I I I I I I 
Species I B2wi B2w I B2w1 B2w1 B2w I B2w I B2w I B2w I i 82w B2w 

I 1 st i 2nd I 3rd i 4th 15th 16th 17th 18th I i Mean Stds 
I nd I nd I nd I I I I I 

I , 
I 

I I I 

Crustaecea I I I I 

Dardanus sp. I I 
Echinodermata I I I 
Actinooyoa echinites I 2 0.4 0.9 
A. mauritiana I I I 
Bohadschia araus I I 1 0.2 0.4 I 

Diademasp. I I I I 

Echinometra matthaii I 1 1 I 0.4 0.5 
Echinotrhix diadema I I 
Holothuria atra t I 20 23 14 34 18.2 12.5 
H. cinerascens I 
H. leucosoilota I 
H. nobilis I 
Stichopus chloronotus I I 2 I 4 1.2 1.8 
Synapta maculata i I I 

Cnidaria i I I 
Herteractis sp. 

I ! I I I 

Mollusca I I I , 
Bursa sp. I i I I I 
Cernhium nodulosum I i I I 
Chichoreus so. I I I , 
Conus cattus I I I I I I 

C. flavidus 
. I 2 5 6 I 2.6 2.8 

C. ebraeus I ! I 1 1 I I 0.4 0.5 I 
C. leopardus!pulicarius I 

I I I I 

C.lividus ! I I 1 0.2 0.4 
C. sponsalis I i I I 

Conus so. 
, 

5 2 1.4 2.2 i 
Cypraea moneta I 2 0.4 0.9 
C. annulata I I 
Dendropoma sP. I 
Drupa sp. (purple) ! 1 0.2 0.4 
Mnre stitica i 
Morula sp. ! I I 
Nudibranch I I 
Thais tuberosa I 1 2 4 1.4 1.7 
Tridacna maxima I 
Trochus niloticus I I 
Trochus so. I 

I 

Vasum turbinellus I I I 1 0.2 0.4 

I 
Estimated oer 100 m sq 12 54 66 66 74 54.4 24.8 

Percentage H. atra 0.0 74.1 69.7 42.4 91.9 66.9 

I I I I 
• nd - no data I I I I I I I I I I I 
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I I L I I I I I I 
Table A-16 I I I I I i I ! I I I 

I I I I I I I ! I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey ! 
Conspicuous macroinvertebrate density per 50 meter square be~ transect 

'Mid-reef transects all survey comoarison I I i I i I 

I I ! I I i I I 
Species iB5w B5w B5w B5w B5wl B5wl B5wl B5w I B5w I B5w 

I 1st i 2nd 3rd 4th 5th 16th 17th ! 8th I Mean I Stds 
nd nd nd nd I I I I I 

I 
Crustaecea i 
Dardanus so. I 
Echinodermata I 
Actinoovoa echinites 1 3 1 1.3 1.3 
A. mauritiana 
Bohadschia arous 1 0.3 0.5 
Diadema so. : 
Echinometra matthaii 1 0.3 0.5 
Echinotrhix diadema 1 0.3 0.5 
Holothuria atra 16 24 12 5 14.3 7.9 
H. cinerascens 
H. leucospilota 1 0.3 0.5 
H. nobilis 
Stichopus chloronotus 1 3 1.0 1.4 
Synapta maculata i 
Cnidaria I 
Herteractis sp. I 
Mollusca I I 
Bursa so. I 
Cerithium nodulosum 
Chichoreus sp. 
Conus cattus 
C. flavidus I 4 1 1 1.5 1.7 
C. ebraeus 3 2 1.3 1.5 
C. leoparduslpulicarius 
C.lividus I 
C. sponsalis 
Conussp. 
Cyoraea moneta 1 1 0.5 0.6 
C. annulata 1 I 0.3 0.5 
Dendroooma sp. I I 1 30 i 3 8.5 14.4 
Drupa sp. (purele) 1 I 0.3 0.5 
Mitre stitica I 
Morula sp. I 
Nudibranch 1 0.3 0.5 
Thais tuberosa 2 0.5 1.0 
Tridacna maxima 
Trochus niloticus 1 0.3 0.5 
Trochus sp. 
Vasum turbinellus 

Estimated per 100 m sq 42 76 96 32 61.5 29.7 

Percentage H. atra 76.2 63.2 25.0 31.3 46.3 

I I I I I I I 
• nd = no data I I I I I 
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ITableA-17 I I I I 
, 

I I 
, 

I I I I I I I I 

Andersen Air Force Base Marine Resource Preserve Baseline Survey I I 
Conspicuous macroinyertebrate densitv per 50 meter sauare be~ transect i I 
Mid-reef transects all survey comparison I I I I I I 

I 
I I i i I I I I I 

, 
I I 

Species I B2el B2e I B2e B2e I B2e I B2e I B2e I B2e I B2e B2e I , 
11stl2nd i3rd 4th i 5th 16th 7th i 8th I Mean Stds 
I nd I I nd I I I I I 

I I I 
Crustaecea I I I 
Dardanus sp. I I 
Echinodermata I 
Actinopyga echinites I 1 1 0.3 0.5 , 
A. mauritiana I 
Bohadschia araus 1 0.2 0.4 
Diadema sp. 
Echinometra matlhaii 
Echinotrhix diadem a I I I 
Holothuria atra I 45 192 170 178 245 214 174.0 68.8 
H. cinerascens ! 
H. leucosoilota I I 
H. nobilis 
Stichoous chloronotus I 1 1 1 5 1.3 1.9 
Synapta maculata 
Cnidaria 
Herteractis sp. 
Mollusca , 
Bursa sp. I 

Cerithium nodulosum I 
Chichoreus sp. 1 0.2 0.4 
Conus cattus I I 

I 

C. flayidus 1 I 1 0.3 0.5 
I C. ebraeus 5 3 1.3 2.2 
C. leopardus/pulicarius 1 I 0.2 0.4 
C.liyidus I 1 0.2 0.4 
C. sponsalis 
Conus so. 6 1.0 2.4 
Cypraea moneta 1 0.2 0.4 
C. annulata 
Dendropoma sp. 
Druoa sp. (purple) I 
Mitre stitica I 1 0.2 0.4 
Morula sp. I I 
Nudibranch 
Thais tuberosa 1 1 0.3 0.5 
Tridacna maxima 
Trochus niloticus 
Trochus sP. 
Vasum turbinellus 2 0.3 0.8 

I 

Transect total 96 388 354 374 492 456 360.0 69.8 

Percentaae H. atra 93.8 99.0 96.0 95.2 99.6 93.9 96.7 

I I I I I I 
• nd - no data I I I I I I I I I I I 
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I I I I ! I I I I I 
, 

I I 

Table A-18 I I I I I I I I i I 
, 

I I I I , I I i I ! 

. Andersen Air Force Base Marine Resource PreselVe Baseline SUlVeYI I I 
ConsDicuous macroinvertebrate density Der 50 meter square belt transect I I I 

Mid-reef transects, all sUlVey comparison I I I i I I I 

I I , I 
, 
I 

Species I B4e B4e B4e B4e B4e B4e B4e B4e I B4e I B4e 
I 1st 2nd 3rd 4th: 5th 6th 7th 8th I Mean I Stds 
I nd nd nd I I I 

! 

Crustaecea I 
Dardanus sp. I 1 0.2 0.4 
Echinodermata I I 
ActinoPYQa echin~es I 1 0.2 0.4 I 

A. mauritiana 
, 

1 
Bohadschia arQus I 2 2 2 2 1.6 0.9 
Diademasp. I 
Echinometra matthaii I 
Echinotrhix diadema 

, 
Holothuria atra 5 I 30 26 21 8 18.0 I 11.0 I 

H. cinerascens I 
H. leucospilota 
H. nobilis 1 0.2 0.4 
Stichopus chloronotus 1 1 0.4 0.5 
SynaDta maculata 1 I 3 6 16 7 6.6 5.8 
enidaria I 
Herteractis SD. I 1 0.2 0.4 
Mollusca I 

Bursa SD. I I 
Cerithium nodulosum i 
Chichoreus SD. I 
Conus cattus 1 0.2 0.4 
C. flavidus 
C. ebraeus I 1 0.2 , 0.4 
C, leoDardus/Dulicarius I I 
C.lividus I I 
C. sDonsalis i 
Conus sp. I 1 I 0.2 0.4 
CVDraea moneta I I 1 0.2 0.4 
C. annulata 
Dendroooma SD. 
Drupa sp. (purple) 
M~re sOOca 
Morula so. 
Nudibranch I 
Thais tuberosa I 2 0.4 0.9 
Tridacna maxima I 
Trochus niloticus I 
Trochus sp. I 
Vasum turbinellus I 

Estimated per 100 m sq 12 80 70 90 36 57.6 32,6 

PercentaQe H. atra 83.3 75.0 74,3 46.7 44.4 62.5 

I I I I I I I I I 
• nd - no data I I I I I I I I I I I 

114 



I I I I I I I I I I I I 
ITableA-19 I I I I I I I I I I I 

I I I I i I I 
Andersen Air Force Base Marine Resource Preserve Baseline Survey I I! 
Conspicuous macroinvertebrate density per 50 meter square belt transect I I 
r.,M7i~d-~re~e~f~tr~an~s~e~cffi~a~lI~s~u~rv~ey~~'co~m~,p~,a~n~so~nYTI~Ti'~~I~T'~~I~~rl~r-I--~!~ 
I I 

i I i I I i I I I ! 
Species C21 C2 C2 C21C2 C2 C2 ! C2 I I C2 C2 I , 

1st i 2nd 3rd 4th 15th 6th 7th 18th i 
, 

Mean Stds , 
nd I nd nd I nd I I I 

I 
Crustaecea I 
Dardanus sp. 
Echinodermata I I 
Actinopyga echinites I 1 1 0.5 0.6 
A. maurinana I i ! I 
Bohadschia arqus I 1 I 0.3 0.5 
Diadema sp. I 
Echinometra matthaii i 
Echinotrhix diadema 
Holothuria atra 462 592 586 640 570.0 75.9 
H. cinerascens 
H. leucospilota 1 i 0.3 I 0.5 
H. nobilis I 
Stich opus chloronotus 5 1 1.5 2.4 
Svnapta maculata 
Cnidaria I 
Herteractis sp. I 

Mollusca I I I I 
Bursa sp. I 
Cerithium nodulosum 1 1 4 I 1.5 1.7 I 
Chichoreus so. I I 
Conus cattus I I I 
C. flavidus I I i 1 1 I 0.5 0.6 
C. ebraeus I I 4 I I 1.0 2.0 I 
C. leooardus/oulicarius I I 

C.lividus I 
C. sponsalis 1 0.3 0.5 
Conus sp. 1 2 0.8 1.0 
Cypraea moneta 1 1 I 0.5 0.6 , 
C. annulata 
Dendropoma so. 
Drupa sp. (purple) 1 0.3 0.5 
MITre stitica I 
Morula sp. 
Nudibranch 
Thais tuberosa I 4 1.0 2.0 
Tridacna maxima 
Trochus niloticus 
Trochus sp. 
Vasum turbinellus 3 0.8 1.5 

Estimated per 100 m sq 928 1190 1210 1304 1158.0 161.2 

Percentaoe H. atra 99.6 99.5 96.9 98.2 98.4 

I I I I I I I I I I I 
• nd - no data I I I I I 
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1 1 1 1 1 1 1 1 1 1 1 1 
Table A-20 I 1 1 1 I 1 

1 
1 1 I 

Andersen Air Force Base Marine Resource Preserve Baseline Survey I 
Conspicuous macroinvertebrate density per 50 meter sauare belt transect 
Mid-reef transects all survey comparison I 1 1 I 

I 

I 1 I I 

Species c41 C4 c41 C4 C4 C4 C4 C4 1 C4 C4 
1st I 2nd 3rd 4th 5th 6th 7th 8th 1 Mean Stds 
nd 1 nd ! nd nd 1 

Crustaecea 
Dardanus sp. 1 0.3 0.5 
Echinodermata 
ActinoPYaa echinites 1 0.3 0.5 
A. mauritiana 
Bohadschia argus 
Diadema sp. 
Echinometra matthaii 
Echinotrhix diadema 
Holothuria atra 160 234 200 94 172.0 60.2 
H. cinerascens 
H. leucospilota 1 1 0.3 0.5 
H. nobilis I 
Stichopus chloronotus 1 7 2 2.5 3.1 
Synapta maculata 
Cnidaria 
Herteractis sp. 2 21 10 30 15.8 12.3 
Mollusca 
Bursa sp. 
Cerithium nodulosum 7 2 1 2.5 3.1 
Chichoreus sP. 
Conus cattus 1 0.3 0.5 
C. ftavidus 2 I 0.5 1.0 
C. ebraeus I 
C. leopardus/pulicarius 1 
C.lividus I 1 0.3 0.5 
C. sponsalis 1 0.3 0.5 
Conussp. I 1 3 1.0 1.4 
Cvpraea moneta 
C. annulata 3 1 1.0 1.4 
Dendropoma SP. 
Drupa sp. (purple) 
Mitre stitlca 
Morula SP. 
Nudibranch 
Thais tuberosa 
Tridacna maxima 1 0.3 0.5 
Trochus niloticus 3 1 1.0 1.4 
Trochus sp. 1 0.3 0.5 
Vasum turbinellus 

Estimated per 100 m sq 324 538 462 1262 396.5 126.0 
I 

Percentaae H. atra 98.8 87.0 86.6171.8 86.8 

1 1 1 1 1 1 1 1 1 1 1 
• nd - no data 1 1 1 1 1 1 1 1 1 1 1 
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I I I 
, 

I I I I I I I I 
Table A-21 I I I : I I I I I 

, 
I I I i I I I ! i 

Andersen Air Force Base Marine Resource Preserve Baseline Survey i 
Consoicuous macroinvertebrate densitY oer 50 meter souare belt transect 
Mid-reef transects all survey comparison I I I I I 

, 
i I I ! I , , 

&;ecies 02 I 02 02 i 02 02102 I 02 I 02 02 02 
1st 12nd 3rd '4th 5th T 6th I 7th 8th Mean Stds 
nd I nd nd ! nd I nd I I 

I I 
Crustaecea I i T 
Dardanus so: I I I 
Echinodermata I I ! 
Actino;;;;;1a echinites I I 1 0.3 0.6 
A. mauritiana 1 I I 0.3 0.6 
Bohadschia amus I I 
Diadema SD. I 1 0.3 0.6 
Echinometra matthaii I 
Echinotrhix diadema I I 
Holothuna atra I 1 2 4 2.3 1.5 
H. cinerascens I , 8 2 4 4.7 3.1 
H. leucosnilota I I 
H. nobilis I 
Stichonus chloronotus 
SVnaota maculata 

I I 

Cnidaria 
Herteractis so: 2 4 I 2.0 2.0 
Mollusca 

, 
I 

Bursa so: I 1 0.3 0.6 
Cer~hium nodulosum I 
Chichoreus so: I 1 1 0.7 0.6 
Conus cattus I 6 3 4.5 2.1 
C. flavidus I , 
C. ebraeus I I 
C. leonardus/nulicanus I I 
C.lividus I I I i 5 1.7 2.9 
C. soonsalis I I I 3 7 3.3 3.5 
Conussn. 
CVDraea moneta 
C. annulata 
DendroDoma so. 
Druna SD.(QurDIeJ 
M~re stitica I 1 0.3 0.6 
Morula so. I 
Nudibranch I 
Thais tuberosa I 
Tndacna maxima 1 0.3 0.6 
Trochus niloticus I I 
Trochus sn. I 1 I 0.3 0.6 
Vasum turbinellus I 5 25 I 10.0 13.2 

Estimatedoer 100 m sa 50 24 108 60.7 43.0 

Percenta;;-e H. atra I 4.0 16.7 7.4 7.7 

I I I I I I I I I 
• nd - no data I I I I I 
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ITable A-22 

fe, A;-n:-:d;-e--rs-e--n-;A:-:-ir-;F::-o-rc-e-;B~aLs-e--;M7a-ri:-n-e-!:R:-e-so-uLr-ce---;::-pLre-s-erv-'--e-::B:-a-'-se-;l;-in-'e-:s:-u-rvLe-Y-+1 ~ 
I I I I I I I I I I I I 
I 
i Conspicuous macroinvertebrate density per 50 meter square belt transect 

, 
! 

'Mid-reef transects, all survey comparison I I I I 

I i I 
, 

I I 
, , ! I I , 

Species '04 i04 04 04 04 04 '04 04 i , 
: 1st 12nd 3rd 4th 5th 6th 7th 8th 
.nd ind nd nd nd nd nd ,nd 

I 
I No data available I I 

I , 
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Table A-23 \ \ \ \ I 

I I I I 
Andersen Air Force Base Marine Resource PreselVe Baseline SUlVe~ 
Conscicuous macrolnvertebrates I I 
Near-crest transects September 1994 I I 

Species A3 AS B3west 
9/30194 9/30194 9130/94 

no data 

Cruslaecea 
Aectodes 
Dardanus 2 1 
Echinodermata 
Actinopyga echlnttes 1 
A. maurHiana 6 7 
Bohadschla argus 
Dladema sc. 
Echlnometra matthali 1 
Echlnotrhlx dladema 1 2 
Euacta godoff~1 
Holothurla atra 1 4 
H. cinerascens 
H.hllla 
H. leucospliota 
H. pelVlcax 
Linckla mult~ora 
Ophiuroid 
Stlchopus chloronotus 12 4 
Svnapta maculata 
Cnldarla 
Herteractls SP. 
PalYthoa sp. 2 
Mollusca 
Cerlthlum nodulosum 1 
Chichoreus sp. 
Conus cattus 
C. ebraeus 1 
C. flavldus 
C. leopardus/pullcarlus 
Conus sp. 3 1 
C. sponsalis 
Cvpraea moneta 
Dendropoma sp. 
Druca (curole) 1 
MHre stHlca 
Morula sc. 
Nudibranch 
Octopus 
Thais tuberosa 
Trldacna maxima 
Trochus nliotlcus 
Vasum turblnel/us 1 1 

Number of scecles 11 9 no data 

DensHv per 100 m sq. 62 44 no data 
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METHODS 

FISHES 

Steven S. Amesbury 
Marine Laboratory 
University of Guam 

Fishes were surveyed visually along each of the transects during the eight survey periods. 
Fishes within 1 m of the transect line were enumerated by species. The area covered in each 
transect survey was 50 m' (25 m X 2 m). As the transect locations were marked with rebar 
stakes, the same locations were surveyed during each of the eight surveys. 

RESULTS 

The survey results are presented for each survey site (A, B, C, D, and E) in Tables 1 
through 5. Figures 1 through 10 present the overall results of fish abundance and species 
diversity graphically. There is a tendency for transects closer to the reef margin to be richer in 
species and more densely populated with fishes than the transects closer to the beach. Transects 
located in "grooves" were considerably richer in fishes than transects located in adjacent "flats." 

There were variations in the number of fish and the number of species observed on the 
same transects at different times during the 29-month survey period. These variations show 
similar patterns in transects located at the same site, but the variation does not appear to be 
closely related to seasons of the year. 

Although there are variations from survey to survey, there is enough consistency in the 
results to provide a useful baseline data set on fish communities within the preserve. Should 
significant changes in fish abundance or species composition occur in the future, resurveying the 
transects should reveal these changes. 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH ABUNDANCE--SITE A 
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ANDERSEN MARINE RESOURCES PRESERVE 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH ABUNDANCE--SITE B WEST 
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ANDERSEN MARINE RESOURCES PRESERVE o FISH DIVERSITY--SITE B WEST 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH ABUNDANCE--SITE BEAST 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH DIVERSITY--SITE BEAST 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH ABUNDANCE--SITE C 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH ABUNDANCE--SITE D 
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ANDERSEN MARINE RESOURCES PRESERVE 
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ANDERSEN MARINE RESOURCES PRESERVE 
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ANDERSEN MARINE RESOURCES PRESERVE 
FISH ABUNDANCE--SITE E 
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ANDERSEN SURVEY 

SITE A 

SURVEY 1· e 
TRAN LENQTH .. 25 fill EAST TRANSECTS 

INNER INNER INNER INNER INNER INNER INNER INNER NIDRE UIDRE NtDRE MIORE MIDRE MIDRE MIDRE OUTE OUTE OUTe OUTE 

ONE TWO THRE FOUR FIVE SIX SEVE EIQHT ONE TWO THRE FOUR SIX SEVE elOHT ONE TWO THRE FOUR 

ACANTHURIDAE Acanttll.lrtl$ gultatuo ... 
ACANTHURIDAE AcanthurtloUneatuo ... ... ... ... ... .. . , 
ACANTHURIDAE Acanthurtlo nlgl1011.1l. ... 
ACANTHURIDAE Acanthurtlo nlgroN$OJ$ ... ... 2 ... ... ... " 2 2 
ACANTHURIDAE Acentnurtlo nlgrorie 1 ob. , ob. , 
ACANTHURIDAE ACOI'Ithurtlo trlooteguo 00. 2 , ... ob' 2 ob. ... ... , ob. ob • ... ob. 
ACANTHURlDAE Acenthurtlo xanthoptertlo ... 
ACANTHUR1DAE Acanthurtlo )..Iv 

ACANTHURIDAE Ctanochaetuo IitI1l1ll\lO 

ACANTHURIDAE Nato lItumtuo ... ... ob. .. . 
ACANTHURIDAE Nato unlcornlo ... ... 
APOOONIOAE Apogon nOllltmfaoclal\lo 

BAU8TIOAE Rhlnecanthue awleatu. ... ... 01,. .. . 
BAl.J8T1DAE Rhlnecanthuo rectanguluo 01,. ob. ... ob. 
BLENNUDAE SlLIatlQ faGdllltuO ... 00. .. . ... 
BLENNUDAE unldenllned ",. 
BOTHIDAE Bolhuo GP. ... 
CARANQ!DAE C&rlllnx nlelampyguo ... 
CARCHARHINIOAE Carchamlnuo melanoptortlo 

CHAETOOONTIDA Che.etodon IIWl1ga ... ... ... ... 2 .. . 
CHAETODONTIDA Chaetodon dtrlneUU. .. , ob, ... ob. ob. ... 00 • 
CHAETOOONTIOA Che.elodon lunula ... ob. 
CHAETOOONTIOA ChMtodon melannotuo ob' .... CHAETODONTIOA Cflluuodon OIllllllaolmu. ... .. . ... 

W 
W CHAETOOONTIDA ChMtodon quadl1mllClJlllwo ob' ob' 

CHAETOOONTIDA ChMtodon I1Idcu[lltuo 00. .., 
CHAETODONTIDA cnMtodon ullatonola 

CHAETODONTIDA ChMtodon unll'llacule.tuo ob, 
ClRRHIT1DAE ¢llThlt", plnnule.tua 

HOLOCENTRIDAE Naonlphon oarnmare. 

HOLOCENTRIDAE SlIllIoconvon dere 

FISTULARIIDAE Flotular1a commeraonH ob. 
KUHUIDAE KuhHIl mugU 

LABAIDAE ,,"amp .. o caerulaopunctatu. .. , ... 
LABRIDAE en.JUnuD chlor(lt.lruo 

LABRIOAE enelUnuo trlloIJe.tu. .. , ob. ... .. . 
lABRIOAE CorIo e.ygula ... 
LABRlDAE CorIo geJnuanl ob. 
LABRIDAE Qomphoouo \/Wiuo ob. ob. ob. ob. ... ... 
lABRIDAE HlLllchoereo honulanu8 ... ob. .., ... .., , ... 
LABRIDAE HaUchoere. marge.ntaceu. ob' ob. .. , 2 2 2 1 , 

" " LABAIDAE HlLllchoerea mwglnatu. ob, , 
lABAIOAE HeJlchoere. trlmawle.tu. 10 10 • , , • 10 2 , 2 , 2 • , " 2 
LABRIDAE Hamlgymnuo malaplllru. ob' ... 
lABRIDAe l.e.I:Jrold.a dlmldle.tu. ob. ... 



ANDERSEN SURVEY 

SITE A 

SURVEY 1" 6 

TRAN LENGTH· 2' M EAST TRANSEOTS 

INNER INNER INNER INNER INNER INNER INNER INNER MIORE MIORE MIORE MIORE MIORE MIORE MIORE OUTE OUTE OUTE OUTE 

ONE TWO THRE FOUR FIVE SIX SEVE EIGHT ONE TWO THRE FOUR SIX SEVE EIGHT ONE TWO THRE FOUR 

LAflRIOAE Maaopharyngodon malaagr10 ,'" ob. OO. 
LAflRIOAE NOY'CI.culichlhyo tIUInlouruo ob. ob. ,'" , 
l.AfIRIOAE 8tolho!uHo bandananolo 12 ob. , ob. , , ob. , 2 ob. ob. , , • 2 
LA8RlOAE ThaJuoorna hllI'd""dd ob. ob. ob. 
LAflRIDAE ThaJlWIIIOITIa lute_no 

LA8RIDAE ThaJlUIOOnla qulnqua'o'ltto.ta ob. ob. ob. ob. ob. 2 , ob. 
l.AfIRIOAE ju'0'8nlie • , , , 2 2 , , 
LETHRINIOAE lelhnnul hi!ltelk ob. 
LUTJANIOAE lUljMuo ful'o'llo ob. 
lUTJANIOAE lulj!uluo monootlgmuo 
MUGiUDAE VaJtIl11ugllengoll ob. 
MUWDAE MuNoIdol flo.vcllnoalUo ob. 
MUWDAE MuHoIdn YMlcoIanoio ob. 
MUWDAE Paruponauo bltaoc::llllUo ob. ob. ob. 
MUWOAE Paruponouo cycIOItoI'nua ob. 
MUWDAE Parupeneuo multlhloc:latuo ob. 
NEMIPTERIDAE ScoIoplll nnn.tul ob. ob. ob. 
OSTRACIIOAE Oatre.don malallCln. ob. 
PEMPHERIDAE Pamphor1D oualonDio 

PlNGUIPEOIOAE Peraperdl lIP. ob. 
PONACENTRIOAE AlIudaf1lut eeptomfe.odaruD ob. ob. 
POMACENTRIDAE AlIUdlf1lu' oordidul 

.... PONAOENTRIDAE Abudllduf valglenalo ob • ..., PONACENTRIDAe AnIpillpnon mlllll'lopuo 
~ PONACENTRIDAE ChryDlptora blocalla. ob. ob. , 

POMACENTRIOAE ChryDlpto~ glauco. .. " 12 • • " " 2 • ob • 7 2 
POMACENTRIOAE OhryoJptora loucopoma , "'. ob. • , , 

" '15 " POMACENTRIOAE Ploclfoglyphldodon dlddl , ob. ob. 
PONACENTRIOAE Ploclfoglyphldodon Implltlpannl. 

PONAOENTRIOAE PloClfoglyphldodon lauco:z:onll 

PONACENTRIDAE BtoglWtoa alblfaGclatul 2 ob. ob. , "'. 2 2 ob. , 
" " • 

PONACENTRIDAE Stegaoteo fuclolo.tua 2 • 
POMACENTRIDAE Btogutoa nlgrlean' 
POMACENTRIDAE juvenile , , • 
BOARIOAE oe.Iotomuo ce.rollnuo ob. 
BOARIDAE Bce.ruo forflenl 
SOAAIDAE 8co.nJa frontall. ob. ob. , 
SOARIDAE 8co.nJloortIiduo 

SOARtoAE juvenUoa , ob. ob. , ob. ob. 
SERRANIDAE Eplnapholuo morra "'. 
81QANIDAE 81ganua arganlOuo , 
81QANIDAE SllJlll'lua oplnuo ob. 2 
TETRAODONTtOAE Oanthlg ... r .oItII'Idn ob. 
ZANCUDAE ZtII'Iduo oomuruo , ob. ob. ob. ob. ob. ob. 
NO. fl8H PER 100 8Q.". '" 70 " " 22 28 " .. 12 28 " " " " ,,, 218 '" 170 
NO. FISH SPECIES 7 12 7 '0 • 7 • 18 21 " 12 27 20 11 " 28 '0 28 
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ANDERSEN SURVEY 

SITE A 
SURVEY 1-8 
TRAN LENQTH .. 25 M 'ttt::ST TRANSECTS 

INNER INNER INNER INNER INNER INNER INNER INNER MlooL ,.lOOL hllOOL hllORE hlioRE MloRE MlORE OUTE OUTE OUTE OUTE 

ONE TWO THRE FOUR fiVE SIX SEVE EIOHT ONE TWO THRE FOUR SIX SEVE EIQHT ONE TWO THRE FOUR 

LAflRloAE M6tfopharyngodon melugrto 00. 
LAflRloAE Nove.cullcfllhye taenloulUl'I 

LAflRloAE 8telho~lI. blllldlU'lenDio , • 00. , 6 00. 10 • • , 6 10 , , , 
UBRloAE ThlllaOQOflla hardwldd 00. 00. 00. 00. 00. 00. 00. 
LAeRlDAf Thllleoooma luteoceno 00. 
LAeRloAE Thlllaoooma qulnquo'llnata 00. 00. 00. 6 00, 00. , 
UBRloAE ~\IIInHe 00. , 6 1 , 
LETHRINIOAE Lelhrtnuo harak 00. 
LUTJAN1DAE Lutjlllluo tulWD 

LUTJANIDAE LuljlU'lue monooUgmu8 ,'" 
MUQIUOAE VflllllllUgll engoll 

MUWOAE Mulloldll8 nll.voIlnealllo 00, 00, 

MUWOAE Mulloldeo vanloolenGio 

MUWOAE Ptuupeneu8 blludll.llIO 00. 

MUWoAE Parupeneuo cydootomUG ... 
MUWDAE Parupeneuo mulUfaadatuo 00. 
NEMIPTERloAE 8oo1opDlo IInealUo 

OSTRACIIOAE OG1re.don melell.Qr1. 

PeMPHERloAE PIImpher1e oufllen •• .. , 00. 

PlNGUIPfOIOAE Pate.perdo Gp. ... 
POM ACENTRIOAE Abudefdul oeptemfucill.1U. 00, 00, 00. 

.., 
,.... POMACENTRIOAE Abudofduf OO«IlduG .. , 
'" POMACENTRIOAE Abudefduf valglenule .. , , .. , 
'" POMACENTRIOAE Amphlprtoo melanopu. 

POMACENTRIOAE Chryotptera bloeollata 
.., 

POMACENTRIOAE CtIryD1ptera glauCII. 21 " 18 12 • , 11 " 12 1 , ... , 1 
POMACENTRIOAE ChryDlptera leueopomll. .. , , 00, • , 11 1 , 12 II .. 52 " POMACENTRIDAE PleC"\!"OOlyphldodon dlddJ 
POMACENTRloAE PleelrOOlyphldodon ImparlpennlD 

POMACENTRIOAE Plec1roglyphldodon leuooIona , • 
POMACENTRloAE 8111guteo aiblfuciallle ... 00 • 00, ... , , 6 • , , • , 
POMACENTRloAE S1egUlao faadclllltuO , , , 
pOMACENTRloAE S1eguteo nfgrtceno 

POMACENTRlOAE ~\IIInlle 

SCARloAE Calotomu. c:eroilnuG 

SCARlOAE 8carus torotenl .. , 
SCARloAE 8carus frontall. 00, .. , 00, .. , • • 
8CARIOAE 8carusllOrdidue ob, 
8CARIOAE ~\IIInlloo ob, , • ... .., ob. 
8ERRANIoAE Eplnopheluo motnl ob. .., 
SIOANloAE SlglllnUG .-glnttue II 
810ANIoAE SlglU1uo oplnuo 

TETRAOOONTIoAE CanlhlgUlllr ooIandfi ob, .. , 
ZANCUOAE Zllnduo comutul ob, .. , ob, ob, .. , .. , 
NO. FISH PER 100 80.M. 10 .. .. " " 26 .. 100 10' 10 ,,. 54 " " "' '" '06 '" NO. FISH SPECIES 10 " 

,. II , 6 II II 18 " " 11 " 11 11 " 21 " 



ANDERSEN SURVEY 8 

SITE 8 EAST 

TRAN LENGTH = 25 M 
GROOVE 

INNER INNER INNER INNER INNER INNER INNER INNER MIDAE MIDAE MIDRE MIDRE MIDRE MIDAE MIDRE MIDRE 

ONE TWO THRE FOUR FIVE SIX SEVE EIGHT ON E TWO THRE FOUR FIVE SIX SEVE EIGHT 

ACANTHUAIDAE Acanlhurus Ilneatus abs abs abs 
ACANTHURIDAE Acanlhurus ntgrlcans 
ACANTHUAIDAE Acanlhurus nlgrofuscus abs abs abs 2 5 abs abs 
ACANTHURIDAE Acanlhurus nlgroris 

ACANTHURIDAE Acanlhurus triostegus • 6 abs 2 abs abs abs abs abs abs abs 
ACANTHURIDAE Clenodlaetus strlatus 3 
ACANTHUAIDAE Naso unlcomls 

ACANTHURIDAE Naso ).Jvenlle 

ACANTHURIDAE Zebrasoma navescens abs abs abs abs 2 
ACANTHURIDAE Zebrasoma velllerum abs abs 
ACANTHUAIDAE ).Jvenlle abs 
APOOONIDAE Apogon nOVilmfasdatus 2 abs abs 
BAUSTlDAE Ftllnecanthus aculeatus abs ab. abs 
8ELONlDAE unldentil\ed abs 
8LENNIIDAE Salarlas fasdatus 
CARANGIDAE Caranx melampygus 
CHAETOOONTIDA Chaelodon auriga abs abs abs abs 2 ,. ,. abs 13 5 5 
CHAETOOONTIDA Chaelodon dlrlnellus abs abs 2 abs ab. abs 2 2 ab. 
CHAETOOONTIOA Chaelodon ephlpplum abs abs 

.... CHAETOOONTiDA Chaetodon lunula 01>. oI>s 2 abs 
W CHAETOOONTIDA Chaetodon ornatJsslmus ..., 01>. 1 

CHAETOOONTIDA Chaetodon retlculatus obs 
CHAETOOONTIOA Chaetodon trllasdalls 2 2 3 oI>s obs obs • 2 12 10 11 5 

CHAETOOONTIOA Chaelodon trlfasdalus obs obi 2 ob. abs obi 
FISTVLAAIIDAE Aslufarla commersonfl ab. obs 
OERAIfDAE Gerres argyreus 01>. 
OOBIlDAE unldenUned ob. 
GRAMMISTIDAE Grammlstes sexlfneatus 01>. 
HOLOCENTRIOAE Myrlprlslls kuntee 2 4 5 
HOLOCENTAIOAE Neonlphon sammara 2 abs ab. 2 4 

HOLOCENTRfOAE sargocentron dladema 1 2 

HOLOCENTRIDAE Sargocen1ton spfnllerum 2 
HOLOCENTRIOAE Sargocentron tiere 
LABAIDAE Chelffnul chlorouru. ob. 
LA8AIOAE Chelffnul Irllobatus oI>s ob. 
LA8AIOAE ChelUnus sp. 

LA8AIOAE Corl. aygula 2 
LA8AIDAE Eplbulus Inlldlalor 01>. 
LABAIOAE OomphosUI \'allus ab' obI 2 obI obI 
LABAIDAE HallChoere. hortuianull 1 2 
LABAIDAE Halld10erell margariiaceull 

LABA1DAE Halld10eres marglnatus ob. 2 
LA8AIOAE Halld10erel Irlmaa.lIatus • 12 2. 25 12 ,. 15 2 5 4 • 5 10 10 3. 3 

LABAIOAE Hemigymnul meiapterul 1 2 01>. 01>. 2 ab. 2 ab. ob. 3 ab. 
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ANDERSEN SURVEY e 

SITE BEAST 

TRAN LENGTH - 2' Ilol 

LABRIDAE 

LABRIDAE 

LABRIDAE 

LABRIOAE 

LETHR1NIDAE 

LUTJANIDAE 

MUGIUDAE 

MUWOAE 

MUWDAE 

MUWOAE 

MUWDAE 

MUWOAE 

MURAENIDAE 

NEMIFITERIDAE 

OSTRACIIOAE 

PlNGUIPEOIDAE 

Labroldllll dlmldlftltlll 

Stelho).llll1 bMdanllnoio 

Thale.1I001lle. he.rdwlc:ldl 

).I'o'IInlill 

Gne.1hodllntllx I!IJroilnee.No 

LutiMuo fulvuo 

Uxa.V1IJalllntllo 

MUlioIdllo nllY<lollnlllltuo 

MulioldllO wnleolenolo 

F'l!.rupllneuo barbllnnuo 

Pll.rupllnlluo blfll.oc:IlIlIJO 

F'l!.rupeneus mUllIllloc:lotuo 

Sldllna plctll. 

SeoiOPoio IInlllltull 

Olltmcion cublcull 

PerctpllrdO cp. 
POMACANTHIOAE PornllCMthuo InlptHlltor 

POlloi ACENTRIOAE Abudllklur IIIIptllllllll.ocilllUo 

PONACENTRIOAE AbudeftlUl oextClOCle.tua 

POMACENTRIOAE Abudaklul GOftIlduG 

POMACENTRIOAE Abudeklul V1IJalllntllo 

POMACENTRIOAE 

poNACENTR1DAE 

POMACENTR10AE 

POMACENTRIOAE 

POMACENTR10AE 

POMACENTRIDAE 

POMACENTRIDAE 

Amphlpnon chryooptllfUa 

Amphlpnon melanopuD 

Chryolptllre. bhx:ellatll. 

Chryoiptel'tlgllWCII. 

Chryolptllra letlcopoma 

Ollocylluo lI.lUanUII 

PlectroglyPhldodon dlckll 

POMACENTRIOAE PlectroglyPhldodon Imparipennl 

POMACENTRIDAE 

POMACENTRIOAE 

POMACENTRIOAE 

POlllacenb'Uo V1IJull 

Stegate. aIOllaoclll.lUo 

StIIgllfltll.ll'o1duo 

POMACENTR1DAE Stage.otoo ntgnCtVl. 

POMACENTRIDAE ~'o'IInlill 

SOARIOAE 

SCARIDAE 

SOARIOAf 

8ERRANIOAE 

81GAHIOAE 

81GAHIOAE 

8YNGNATHIDAE 

SYNODONTIOAE 

8CII.N. frcntll.lIa 

SCll.tUII GOftIldU. 

ju'o'llnllll 

Epinephlllu. nllllTft 

8111anUO lll'gllntauo 

SIlianu. opinul 

CoryIhoichthya IntaG1lneJlo 

unldllnUftad 

TETRAOOONTIDAE Arothron nlgtopunCUl.bJ. 

TETRAODONTIDAE C4LnthlgUtllr blnnenl 

TETRAOOONTIOAE CMthlgllOtlr DoIandn 

ZANCUDAE ZIlnduo comU1US 

NO. FISH PER 100 SQ. M. 

NO. FISH SPECIES 

GROOVE 

INNER INNER INNER INNER INNER INNER INNER INNER MIORE 1IoI10RE MIORE MIORE MIORE 1IoI10RE MIORE MIDRE 

ONE TWO THREE FOUR FIVE 

2 , 
<>bs <>tIo 

, 2 10 

00, 

00, 

00, 

00, 

42 ,. 
22 

00, 

2 

'" 22 

• 
" , 

, 
00, 

00, 

" 
7 

• 
19 

• 

00. 

100 212 

24 21 

, 
00. , 

, 

" 

7 

, 

'" ,. 

2 

18 

19 

, , 

1<. ,. 

SIX SEVEN EIGHT ONE TWO THREE FOUR FIVE SIX SEVEN EIGHT 

2 7 ob, 
00, 1 

00. 
00, 

, 

ob, 

00, 

2 

ob. 
00. 

2 

000 000 

00, 2 

1 

00. 

2 

2 

2 

2 

00. 

2 2 

<>tIo 000 

00. 

00. 

00. 

, 

00. 

00. 

, 
18 

obll 000 <>bo 00. 0011 000 obll <>b. obll <>bO 

1 

• 
2 

" 

12 

". 
" 

18 

, 

28 

00. 
00. 

• 
00, 

00. 

2 

" 00, 

,. 

, 

00, 

00, 

" 

10 

7 

00. 

00. 

, 
00, 

" 

1 

2 

" 00, 

00. 

10 

00. 

<>tIo obo obo 

2 

" 1 

, 
7 

2 

, 
00. 

00. 

2 

112 200 HI8 282 212 

2B 23 31 31 30 

00. , 

" 1 

00. 

12 

00, 

00. 

2 

00. 

00. 

" 

7 

7 

10 

00' 

00' 
eo 

7 

10 , , 

000 <>til 

2 

" 
, 

22 

2 

3 , 

'" 

11 

00. 

2 

• 
, 

0011 obi 000 , 

21B 310 298 212 400 

31S 34 34 21 32 



ANDERSEN SURVEY e 

SITE 8 EAST 

TAm LENGTH = 25 M 

FLAT 

INNER INNER INNER INNER INNER INNER INNER INNER MIDRE MIDRE MIDRE MIDRE MIDRE MIDRE MIDAE 

ONE TWO THAE FOUR FIVE SIX SEVE EIGHT ONE TWO THRE FIVE S'X SEVE EIGHT 

ACANTHURIDAE Acanftlurus IIneab.Js 
ACANTHUR1DAE Acantllurus nlgrlcans 

ACANTHURIDAE Acanthurus nlgrofusa.Js 
ACANTHURIDAE Acantllurus nlgrorls 

ACANTHURIDAE Acanthurus trl09legus ob. ob. ob. ob. 2 ob. ob, 
ACANTHURIDAE CtenOChaetus strlatus 

ACANTHURIDAE Naso unlcornls 

ACANTHURIDAE Naso ).Jvenlle 

ACANTHUAIDAE Zebrasoma naves~ns 

ACANTHUAIDAE Zebrasorna 'o'6l11erum 

ACANTHUAIDAE ).Jvenlle 

APOOONIDAE Apogoo novemfa.8dabJs 
8AUSTIDAE Ft1lnecanlhus aOJleabJs ob. ob. ob. ob. ob. ob. 
8ElONIDAE unldenUned 

8lENNilDAE Sa/arias JBsdatus ob. 
CARANGIOAE Caranx melampygus 

CHAETOOONTIDA Chaetodoo auriga 
CHAETOOONTIDA Chaetodon dtrlnellus 

..... CHAETOOONTIDA Chaetodon ephlpplum 

'" \0 CHAETOOONTiOA Chaetodon lunula 

CHAETOOONTIDA Chaetodon omaUsslmus 

CHAETOOONTIOA Chaetodon reUOJlatus 

CHAETOOONTIOA Chaetodon trlfasdaJis 

CHAETOOONTIDA Chaelodon trUasdatus 
FISlULAR1IDA.E Astularla commersonll 

GERRlIOAE Gerres argyreus ob. 
00811DAE unldenUned 

GRAMMISTIDAE G"ammlsles sexllneatus 

HOlOCENTRIDAE MyrlprlsUs kuntee 
HOlOCENTAIOAE Neonlphon sammara 

HOlOCENTAIOAE Sargocentron dladema 

HOlOCENTAIDAE Sargocentron splnlferum 

HOLOCENTAIOAE sargocentron tlere 

LA8AIOAE Cheliinus chlorourus 

LA8AlDAE Chelllnus trl10balus 

LABAIDAE Cheliinus sp. 

LA8RtDAE Corls aygula 

LABAIOAE EplbUlus Insldlator 

LA8AIDAE GomphOlus varlus 

LABAIDAE Hallchoeres hortulanus 

l.A8RIDAE HllIlchoeres margarlbKeus 2 

LABAIDAE Hallchoere. margln.tus 

LABRIDAE Hallchoeres trlmaculalus ob. obI obI 5 2 2 obI 2 ob. 0 obI 2 

LA8AIDAE Hemlgymnus melapterus 
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N 
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ANDERSEN SURVEY e SITE B _ WEST 
SITE B WEST GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE 
TRAN LENGTH _ 25M INNER INNER INNER INNER INNER INNER INNER IIIIOREEF IIIIOREEF IIIIOREEf IIIIOREEF IIIIOREEF IIIIOREEF IIIIOREEf OUTER OUTER 

ONE THREE FOUR FIVE SI' SEVEN EIGHT ONE THREE FOUR FIVE SIX SEVEN EIGHT ONE THREE 
ACANTHURIDAE Aeonthuruo guttlllUO .0. 
ACANTHURIOAE AeonlhuNO IInoabJo .0. .0 • 
ACANTHURIOAE AeonthUNO nlgroNocuo .0. .0. .0. .0. .0. 7 S , .0 • S 
ACANTHURIOAE Acanthuruo nlgrooo .0. 
ACANTHURlDAE Aco.nthuruo 1I1OQteguo .0. , , .0. .0. .0 • , , 
ACANTHURIOAE Acanthuf\lo xanlhoptllruo , 
ACANTHUA10AE Acanth~INo i1vonllo 17 

ACANTHURlDAE NI!.GO IlturabJo .0. 
ACANTHURIDAE :lebrl!.GOma ftawoccmo .0. .0. .0. .,,. .0. 
ACANTHUR10AE Zabrl!.O«ll1!. wlitoNm .0. 
APQGONIOAE ,\pogon novemfo.t.lelatuo .0. .0 • , .0. .0. 7 
BAUSTIOAE RhlMcanthuo I!.culoatuo .0. ob. ob. ob • 
BAUSTIOAE Rhlnocanmuo roctl!.nguluo ob. 
BLENNUOAE SalMao fo.odabJo ob. ob. ob. I 
BLENNIIOAE 1Jnldontlnod ob. 
CHAETOOONTIDA Cfuunodon aurtga .0. ob. ob. ob. ob. ob. ob. ob. ob. ob. , 
CHAETODONTIDA Chl!.otodon d1l1noll1Jo .0. .0. ob. I , ob. ob. ob • ob. , ob • 
CHAETOOONTIOA Ctll!.Ittodon ophlppJum .0. ob • ob. ob. ob. 
CHAETOOONTIDA Ctlaotodon lunula ob. ob. ob. ob. 
CHAETOOONTIOA Ctlaotodon quadrimaculatuo 
CHAETOOONTIOA Chl!.ltlodon l1It1culabJo .0. 
CHAETOOONTIDA Chl!.ltlodon 1I1fo.t.lele.llo ob. ob. ob. 
CHAETODONTJOA Chl!.otodon 1I1faodabJo ob. 
OIOOONTIDAE Olodon hyob1x 
GOBIIOAE unldenllnod ob. .0. 
HOLOCENTRIOAE MynpriollD kuntle ob. ob. ob. ob. ob. ob' ob. ob. 
HOLOCENTRIOAE NeonJphon oanlml!.fl!. ob. ob. ob. 

.... HOLOCENTRIOAE 8argoeontron dladoma ob • .,. HOLOCENTRIOAE Sargoeon!Jon oplnlferum ob. .... LABRIOAE Che!Unuo chlORlNo .0 • 
LABRIDAE Chelllnuo trllobl!.lUo ob. .0. ob. 
LABRIOAE CorIo I!.ygull!. , .0. 
LABRIDAE EplbuluD Inoldll!.tor ob. ob. 
LABRIOAE Gomphoouo VI!.tIuo I .0. ob. ob. 
LABRIOAE HallchOOnto honulanuo ob. ob. 2 I ob. 
LABRIOAE Hallchoento nUl.fgl!.l1t1!.Ceuo 2 
LABRIOAE HallchoerGo marglnl!.tuo ob. ob. 2 I , 2 ob. 2 
LABRIOAE He.llchoerGo 1I1me.eull!.tuo • • 7 S • " 2 " .. 19 to " 19 , .0. 
LABRIOAE HeJnllgymnuo ml!.ll!ptllND ob. ob. .0. ob. .0. ob • ob. ob. 
LABRIOAE Ll!.brolcleo cllmlclla\!Jo ob. ob. ob. , ob. 
LABRIOAE Stelhoilllo bllndanonolo .0. , 11 1 7 , , 

" 2 , 7 7 7 11 
LABRIOAE The.laoooma hlU'dwlc:ld 1 ob. ob. ob. .0. ob. 
LABRIOAE The.ll!.OOOfIIa purpureum ob. 
LABRIOAE The.laoooma quinquolllltaia ob. 
LABRIOAE juvonllo , ob. • 7 , , 2 



ANDERSEN SURVEY 8 SITE B _ WEST 
BITE B WEST GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE QROOVE GROOVE GROOVE QROOVE 
TRAN LENGTH. 2'M INNER INNER INNER INNER INNER INNER INNER MIDREEF MIDREEf MIDREEf MIOREEf MIDREEf MIDAEEf MIOAEEf OUTER OUTER 

ONE THREE fOUA fiVE OIX SEVEN EIQHT ONE THREE fOUR fiVE SIX BEVEN EIGHT ONE THAEE 
LUTJANIDAE LUljMuo monoollllrnuo "',, 
WTJANIOAE LUljMuo fulvuo "',, "',, oO' 
MUGIUDAE UZIl vailllenoie oO' 
MUWDAE MuUoIdeo nllvoilnellNo oO' oO' 
MUWDAE PClrupeneuo bllaodll.NO oO' oO' 2 
MURAENIDAE Gymnolhorax )avenlcuo oO' 
MUAAENIDAE Siderill. plClII. <>b, oO' <>b, 1 
NEMtPTEAIOAE 8co1opoio IIneaNo "',, <>b, oO' oO' <>b, <>b, oO' oO' 
POMACANTHIDAE Pomacanlhuo ImpellllOf' <>b, 
POMACENTRtDAE Abudetduf oeptemfaGclll.NO oO' <>b, oO' oO, oO, <>b, 
POMACENTRIDAE Abudetduf oordlduo 1 
POMACENTAIDAE Amphlprlon melll.llopuo oO' 
POMACENTRtDAE ctuyolpteM blocallll.ta oO' 1 1 0 , oO, <>b, • , 
POMACENTRIDAE Ctlryolptellllllwce , • <>b, oO, 2 10 1 10 11 13 0 " 11 " " POMACENTAIOAE CIUydpteM leucopO(1l1l 2 13 " POMACENTRIOAE DlI.OC)1luo aruanuo 0 • • , , 10 • 1 , 
POMACENTAIOAE Plectroglyphldodon InlpftrlpennlD 
POMACENTAIDAE Ploctroglyphldodon leucozonll. oO, 
POMACENTAIOAE POmll.COntruD ve.rull oO, 
POMACENTAIOAE SteilaoteD GlbltaodllNo 1 10 • " 12 2B " 11 , 0 10 • " " " • 
POMACENTRIOAE Stellll.atell.Uvlduo oO, oO' ,'" <>b, <>b, 
POMACENTR1DAE StellMteo nlllricano <>b, oO' <>b, oO, oO, oO, oO. 2 
POMACENTR10AE juvenile oO. 4 , 1 1 • 10 20 2 • 3 
SCARIOAE Scaruo trontaJlo oO, oO. 
8CARIOAE Scaruo .an:llduo oO, • 
~CARIOAE juvenile oO' oO, oO, oO, oO. 11 2 • • 
SIGANIDAE SIIIanuD 'PrnUD oO, ,.... 
SYNGNATH1DAE Corythok:hlhyo Inte01lnlLllo "', "', .... 

N SYNOOONTIOAE unldentlnod oO, 
TETAAOOONTIDA Can1hlllllD1c!r ooIMdri 2 2 3 oO, 1 2 3 

ZANCUDAE Zanduo comuruo "'. oO, "', 
NO. FISH PEA laa 8Q. M. .. 00 16 118 .. 112 100 166 '" '" 102 108 212 '" "0 ". 
NO. FISH SPECIES 2B " 2. " 22 2B 31 " 2B 21 10 11 21 2B 3. " 



ANDERSEN SURVEYS 

SITE BWEST FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT 
TRAN LENGTH = 25M INNER INNER INNER INNER INNER INNER MJDAEEF MlDREEF MIDREEF MIDREEF MIDREEF MIDREEF 

ONE THREE FIVE S'X SEVEN EIGHT ONE THREE FIVE S'X SEVEN EIGHT 

ACANTHURIDAE Acanlhurus guttarul 

ACANTHUAIDAE Acanlhurus IInearus 

ACANTHUAIDAE Acanthurus nlgrolulOJs 

ACANTHURIDAE Acanthurus nlgrotls 

ACANTHURIOAE Acanthurus 1rl00Iegus 01), 01), 01). 01), 01). 01). 01), 01). 

ACANTHURIOAE Acanthurus xanthoplerus 01). 

ACANTHUAIDAE Acanthurus ~venJle 

ACANTHUAIDAE Nasollrurarus 

ACANTHU AIDAE Zebrasoma navescens 

ACANTHURIDAE Zebrasoma vellferum 

APOOONIDAE /.pogen novem laldatus 

BAUSTlDAE Rllnecanlhus aQJleatus 01). 01). 01). 

BALISTIDAE FtJlnecanlhus rectangulus 01). 

BLENNIIDAE Salarlas fasdatus 

BLENNIIOAE unldenllfted 01). 

CHAETOOONTIDA Chaetoden auriga 

CHAETOOONTIDA Chaetodon dlrinellul 
CHAETOOONTIDA Chaetodon ephlpplum 

CHAETOOONT1DA Chaetodon lunula 
CHAETOOONTIDA Chaetodon quadrlnlaculatua 
CHAETOOONTIDA Chaelodon retlculatus 
CHAETOOONTIDA Chaelodon IrlfasdBlls .... ... CHAETOOONTIOA Chaetodon trlfasdatus 

W DIOOONTIOAE OIodon hystrlx 

ooBIlOAE unldenllfted 

HOLOCENTAIOAE MyrlprlStis kunlee 
HOLOCENTRIDAE Neonlphen san1mara 

HOLOCENTRIOAE satgocentron dladema 

HOLOCENTAIDAE Sargocentron splnllerum 

LABAIDAE Chellinus chloturus 

LABAIDAE Chelllnus ItUobarus 

LABAIDAE Corll aygula 

LABAIOAE Eplbulus inlldlator 

LABAIDAE GomphOlUI varlus 

LABAIDAE Hallchoeres horlulanul 

LABAIDAE HaliChoeres margarltaoeul 

LABAIDAE HallChoerea marglnarus 

LABRIOAE Hallchoeres IrlmaculabJa 01). • • 2 01), 01). 01). • 01) • 

LABRIDAE Hemlgymnus melapterus 

LABAIDAE LabrOides dlmidlabJs 

LABAIDAE Stetho,ulll bandanensls 2 01). cb. 

LABRIOAE lhBlassoma h81dWlCkl 

LABAIOAE lhBlasloma purpureum 

LABAIDAE lha/assoma qulnque'.1ttata 

LABAIDAE ,uv.nl1e 01). 



ANDERSEN SURVEY B 

SITE BWEST FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT FLAT 
TRAN LENGTH = 25M INNER INNER INNER INNER INNER INNEA MIDAEEF MIDAEEF MlDAEEF MIDAEEF MIDAEEF MIDREEF 

ONE THREE FIVE S'X SEVEN EIGHT ONE THREE FIVE S'X SEVEN EIGHT 

WTJANIDAE Lutjanus monosllgmul 

WTJANIDAE Lutjanus fulws 

MJGILIDAE Uza wlglensls 

MJLLlDAE MJlloides naVOIlneatus 10 

M.JLLlDAE Parupflneus blfasdatus 

M.JRAENIDAE Gymnothorax ja.vanlaJs 

MJRAEN1DAE Sideria plcta 

NEMIPTERIDAE SCOIopsls IIneatus cO. 
PCMACANTHIDAE Pomacanlhus Imperator 

PCMA.CENTRIDAE Abudeldul septemfaSCiatul cO. cO. cO. cO. cO. 
POMACENTRIDAE Abudelduf aordldus cO. cO. cO, 

PCMACENTAIDAE Amphlprlon melanopus 

PCMACENTAIDAE Chfyslptera bloceilata 

POMACENTAIDAE Chtyslplera glauca 7 • 2 5 12 • • 2 cO. • , 
POMA.CENTRIDAE Chryslptera leucopoma 

POMACENTRIDAE Dalcyllus atuanus 

POMACENTAIDAE Plectroglyphldodon Imparlpennls 

POMA.CENTRIDAE Plectroglyphldodon leucozona 

POMACENTAIDAE Pomaoenlrus varull 

POMACENTAIDAE Slegasies alblfaadatus 
POMACENTAIDAE Stegastes lIY1dus 

POMACENTAIDAE Slegastes nlgtlcans 
,.... POMAC ENTRIDAE ~Wlnlle cO. ... SCAR1DAE Scams frontalis ... 

SCAA1DAE ScarUI sordldus 

SCAAIDAE ~Wlnlle 

SIGANIDAE siganus splnus 

SYN~ATHIDAE Corylholchthya Intestinalls 
SYNOOONTIDAE unldenltned cO. 
TETRAOOONTIDA Canlhlgaster solandrl cO. 
ZANCLIOAE Zandus comulus 

NO. FISH PER 100 SQ. M. 14 • 12 1. '2 2< 22 12 • 10 1. S 

NO. FISH SPECIES • • • 2 5 • 5 2 S S 5 • 



ANDERSEN SURVEY 6 
SITE 0 
TRAN LENOTH .. 2'" SITE C 

QROOVE 
INNER INNER INNER INNER INNER INNER INNER NIOAEEF MIOREEF MIOREEF MIOREEF MlOREEF MlOAEEF MIOREEF 

ONE TWO THREE FOUR SIX SEVEN EIGHT ONE TWO THREE FOUR SIX SEVEN EIGHT 
AOANTHURIOAE AcanthUrull Unoatuo 
AOANTHURIOAf Acanthuruo nlgroruocuo 1 
AOANTHURIOAE Acan1huruo 1l'Iootllguo , .0. .0. 2 0" " 2 2 .0. .0. .0' .0. 
AOANTHURIOAE Otonochaetua GII1atuo 
AOANTHURIOAf Naoo unlcornla .0. 
ACANTHURIOAE NaQO ~venllo .0. 
ACANTHURIOAE Zebraoorna ftaveOOllna 
ACANTHURIOAE ~Yllnllct .0. 
APOGONIOAE Apogon novornfllCJdatua 
ATHERINIOAE unldonllnod .0. 
BAUSTIOAE Rhlnocan1hu/il aculctlltuo 
BLENNIIOAE BalMIlG faGdatua .0. .0 • 
CARANOIOAE OatMX nlctlMlpygua .0' 
CHAfTOOONTIOA Chaelodon ct.urlall .0. .0 • 
CHAETOOONTIOA Chaetodon d1l1nollua .0. .0. ... 
CHAETOOONTIOA ChMlodoo ophlpplum .0. 
CHAETOOONTIOA ChMlodoo lunula .0. 
CHAETOOONTtOA Chct.&lodoo omct.lloo1nlUo 
CHAETOOONTIOA Chaelodon rellcuhUlJo 
CHAETOOONTIOA ChMtodon 1I1te.odilUo 
FISTULARIIOAE FIGfUIMIl C<lmrnoroonH .0. 2 .0. 
GOallOAE Vlllandonnoll ott1gatll. 
QoaUOAl: unldonllftod .0. 
GRAMMIBTIOAE Grammlotllo OIIldlnoct.bJa 
HEMIRHAMPHIOA unldonllftctd 

..... HOLOCENTRJOAE MYflpriollo kuntee 

e; HOLOCENTRIOAE Noonlphon oamrnatct. 
HOLOCENTRIOAE SlU'gocontron dJlldema 
LABRJOAE Cholllnua 1l1lobabJo 
LABRIOAE Eplbuluo InDldlct.tor 
LABRIOAE GomphOGUo varluG 
LABRIDAE Hllllchoertlll horbJlMUG 
LABRIOAE Hllllchootoo margartlecouo .0. .0. .0. .0 • • 0'" 
LABRIOAE HaJlchoeroll rnlU'glnlltuG 1 

LABRIDAE HalJchoeroo tnmllcull1tull • 7 , .0. .0' , , 7 ob • ob • 
LABRIOAE Hemlgymnuo mllfapterull ob. 2 .0. 
LABRIOAE Labroldoo dlmldlatull 
LABAIOAE Nove.c:u1lch1hyo taenlouruo 
LABRIOAE SUllho~U/iI bandanonDlo , 2 .0. 2 .0. ob. ob • .0' ob. 
LABAIOAE ThalllSOOlllIl hanh.lddl .0. .0. , 
LABRJOAE ~venl1l1 • 2 ob. • , .0 • 
LETHAINIOAE OnalhodonUlx lIuroUnDatua 
LETHRINtOAE Lelhrtnuo he.rak .0. ob. .0. 
LUTJANIDAE LutjlU"luG rutw. 



ANDERSEN SURVEY S 
SITEC 

TRAN LENQTH .. 2'M SITE C 
GROOVE 

INNER INNER INNER INNER INNER INNER INNER MIDREEf MIDREEf MIDREEf NIDREEF NIDREEf NIDREEF NIOREEf 
ONE TWO THREE fOUR SIX SEVEN EIGHT ONE TWO THREE fOUR SIX SEVEN EIGHT 

MUQIUDAE Uta vaJglenoia 
MUWDAE MuUoIdeo navoJlneanJa 
MUWDAE Parupeneua blltberinuD 
MUWOAE Parupeneus blfllIIdalus 
NUWOAE Parupeneus muillfaodattlo .. , 
MURAENIOAE Sideria piela 
NEMIPTERIOAE Scolopolo Iineatuo 

OSTRACI1OAE OolRldon cublcus 
PlNQUIPEOIDAE Peraperdo up. 

.., 0'" 
POM ACANTHIOAE PooulCMthua Imperator 
PONACENTRIOAE Abudefdul OIIptemlaGCianJa "0 .. , 
POM A.ceNTRIOAE Abudefdul OIIxtaocielUG 
PONAQ;NTRIDAE Abudefdul GordJduo ... 
POMACENTRIDAE Abudefdul veJglenoio 
POMAQ;NTRIDAE Amphlprlon ctlfyooptelUa 
PONACENTRIDAE Anlphlprlon melanopuo .. , 2 2 
POMAQ;NTRIOAE Chry'lliptera blocellata 2 .. , , 
POMACENTRIOAE Chry'lliptora glwCll 42 " " ... , • , " " 17 • • 
POMA.ceNTRIOAE Chry'lliptoraleucopoma 2 2 2 .. , .. , 2 • , 
POMACENTRIDAE Oeocylluo aruanuo 
PONACENTRIOAE PleCU'oglyphlciodon Imporlpennlo 

PONA.ceNTRIOAE Pomacentruo veJull 
POM ACENTRJOAE. Stogaot.o aJbllaDcletuo • " 

, 10 2D 

POMACENTRIDAE StogaoteG U'o'Iduo 
POMACENTRIOAE Stogll8H1G nlgriCMo 

POMACENTRIOAE ~'I8nUe 

'"" SCARIOAE SCMJO trontallo 

"'" SCARIOAE ~WlnUe 

'" SERRANIOAE EpJnophOluo metta 
SIQANIOAE SlganuouplnuG ... 12 

TETRAOOONTIOA. Arothfon nlgropuncto.tua 
TETRAOOONTIOA. Canthlga010r bennett! ... 
TETRAODONTIOA. Conthlguter ooIandr1 2 2 ... .. , .. , .. . 
ZANCUOAE Zll.nduo oomulUO "", 
NO. FISH PER 100 SQ. M. 112 12. 82 0 • " ,0 '02 '88 '42 • 20 .. 10 

NO. FISH SPECIES 11 '0 '0 • • • • 17 " " '0 7 • '0 
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ANOERSEN SURVEY 8 
SITE C 

TRAN LENGTH - 2SM 
FLAT 

INNER INNER INNER INNER INNER INNER INNER NIOREEF NIOREEF NIOREEf NIOREEf NIOREEF NIOREEf MIOREEF 

ONE TWO THREE fOUR SIX SEVEN EIGHT ONE TWO THREE fOUR SIX SEVEN EIGHT 

MUGIUOAE Um vaJglenoil ob, 
MUWDAE Mulloldeo ftllYOllnlllNI ob, 
MULlIDAE Paruplnluo bllrtlerinul 
MUWDAE Parupeneuo blfllodllNI ob, ob' 
MUWOAE Parupeneuo rnUI1Haodl.NI 

MURAENIDAE Siderla plcte. ob, 
NENIPTERIOAE Soolopolo IInealUl 
OSTRACIIOAE Oatra.clon cublcuo 
PlNGUIPEOIDAE Peraperclo G1p. 

POMACANTHIOAE PomllClUllhuolrnperlllOf 
POMACENTRIOAE Abudefdur oepternfllodllbJa 
poMACENTRIOAE Abudefdut I8xfaodlllUO 
POMACENTRIOAE Abudefduf OOfdldul 

POMACENTRIOAE Abudefduf vaJglenoio 
POMACENTRIOAE Arnphlprlon chryoopteruo ob, 
poMACENTRIOAE Arnphlprton melanopuo • • 
PONACENTRIOAE Ctllylllptelll bloce.lIate. 2 ob' ob, 

POMACENTRIOAE CtuylllpHlnl glwca • • • , • " 11 2 ob' • • • " " PONACENTRIOAE ctJryulpHllllleueoponla 2 ob, ob, • , 
POMACENTRIOAE OlllCylluo llIUanuo 
POMACENTRIOAE Pllctroglyphldodon Impe.rlplnnll ob, 

POMACENTRIOAE P«nacentruo wlull 1 

POMACENTRIOAE StegU1eo alblflllldalUl 7 7 7 12 " " 22 " POMACENTRIDAE Stegllotu Ihllduo 
POMACENTRIDAE 8.gaolOo nlgrlcanl 
POMACENTRIDAE )J .... nlle ob, ob. 

..... SCARIOAE 8carus frontaU • ob. ..,. 
SCARIOAE jI .... nlle ob, " '" SERRANIOAE Epinephelul mena 
81QANIOAE Siganul ClPlnuo ob, 
TETRAODONTIDA Aro1t1ron nlgropunctalUl 
TETRAODONTIDA eonfl'gllSlOr bennetU 
TETRAOOONTIOA Car'llhlgllSlOr .oIandri ob. ob. ob. ob. , ob, ob, 2 
ZANCUOAE Zanduo comUlUo 
NO. FISH PER lao SQ. M. " " to " " '" 70 • , " " " 182 ". 
NO. fiSH SPEctE8 " • • • • to " • 11 • 12 12 11 20 



AN DERSEN SU AVEY e 
SITE 0 
TRAN LENGTH = 25 M WEST 

INNER INNER INNER INNER INNER INNER MIDREEF MIDREEF MIDAEEF MIOREEF 
ONE TWO THREE FIVE SEVEN EIGHT ONE THREE FIVE EIGHT 

ACANTHURIOAE Acanlhurus guttarua "',, 10 a 
ACANTHURIDAE Acanthurus IIneabJs cO, 1 cO, 
ACANTHURIOAE Acanlhurus nlgrorls cO, cO, 10 • 
ACANTHURIDAE Acanlhurus nlgrofusaJs 4 4 

ACANTHURIDAE Acanlhurus trl09legus • 2 3 4 2 7 • 4 2 

ACANTHURIDAE Acanlhurua ~~n!le 
ACANTHURIDAE Naso !lturatus cO, cO, 
APOOONIDAE Apogon novemfasdaI\Js 
BALlSTlDAE ftllnecanlhua &aJleahJs "',, cO, 
BALlSTlDAE ftllnecanthus fectangulus cO, 
BL~NIIOAE Sal arias faadatua 
BLENNIIDAE unldenllned 

BOTHIDAE Sothua sp. cO, 
CARANGIDAE Catanx nleJampygus OBS 
CHAETOOONTIDA Chaetodon auriga cO, cO, 
CHAETODONTJDA Chaetodon dtrlnellus 2 cO, 2 

CHAETODONTlOA Chaetodon ephlpplum cO, 
CHAETODONTlOA Chaetodon lunula cO, 
CHAETOOONTIOA Chaetodon quadrlmaaJlahJs 
CHAETODONTlOA Henlodlus monoceros 
CIAAHITIOAE Clrrhltus plnnulatus cO, 
FISTULARIIDAE AsbJlatla commeraonll cO • .... 

~ GERAEIDAE Gerres wgyreus 

'" GRAMMlSTIDAE Grammlates seXllnea1us 
HOLOCENTRIOAE Myrlprlstls kunlee cO, 
HOLOCENTAIDAE Neonlphon sammara 4 cO, 
HOLOCENTAIDAE Sargocentron lIere 

KUHLIIDAE Kuhlla mugll cO, 
KYPHOSIDAE Kyphosus dnerascena cO, 
LABRfOAE Ananlpses caeruleopunctatus cO, 
LA8AIDAE Corls Bygula cO, 
LA8AIDAE Corll galmard 

LA8AIDAE Gornphosus varlus 

LA8AIOAE HalJehoerel horluJanus 2 cO, 
LA8RfOAE HaJlehoeres margarltaceus • 3 2 10 2 2 3 

LABAIOAE Hallehoeres marglna1us cO, cO, cO, 
LA8A1DAE Hallehoeres trlmarula1us • 7 • • 4 4 

LABAIDAE LabrOldes dlmldla1ua cO, ob, ob, 

LABAfOAE NovaaJllchthya tMnlourus cb, 

LABAiOAE Slelho~ls bandanantrt cb, • .. • 5 2 cb, 

LABRIDAE lhalassoma hardwlckJl 

LABAfOAE lha/assOl1l& lutetCfllna 
LABAiDAE lhalastoma purpureum CO, 

LABRtDAE lhalassoma qutnqunlHalum ob, la 
LABRtDAE ).iwnUe 2 5 ob, • co, a 



ANDERSEN SURVEY 8 

SITED 

TAAN LENGTH = 2S M WEST 

INNER INNER INNER INNER INNER INNER MIDREEF MIDREEF MIDREEF MIDREEF 

ONE TWO THREE FIVE SEVEN EIGHT ONE THREE FIVE EIGHT 
WTJANIOAE lut)anus flIlvus 

WTJANIDAE lut)anus monostlgmus 

MJGIUOAE Uza wlglensls 

MJGllIDAE Valamugll engell 

MJlUOAE MlIiOides navOilnealus 
MJlllDAE Parupeneus blfasdatus 2 2 5 

NEMtPTERIOAE SooIopsls IIneatus 2 00' 00. 2 
MJRAENIOAE Slderla piela 

PINOOIPEOIOAE Paraperds sp. 00. 
POlYNEMIOAE POIydaetylus sexftlls 
POMACANTHIOAE Pomacan1hus ImperatOf 

POMACENTRIOAE Abudefdur septemlasdatus 00. 00. 00. 00. 00. obI 
POMACENTRIOAE Abuderdul BordlduB 

POMACENTRIDAE Amphlprlon melanopus 2 8 obs 4 

POMACENTRIOAE Chryslptera glauca 59 51 55 15 ao 10 20 60 7 55 
POMACENTRIDAE Chryslptera leucopoma 11 obI 8 40 9 10 

POMACENTAIDAE Oascy1lus aruanus 

POMACENTRIDAE DascyllUs Irlmaculatus 00. 2 2 
POMACENTRJDAE Pfecb'"oglyphldodon dlckll obs obs ob. 
POMACENTRIDAE Pleclroglyphldodon ImparlpennlB obs 

.... POMACENTRIDAE Pfeclroglyphldodon leuc:ozona 3 8 3 
I.n POMACENTAIDAE Slegastes albJlasdatus 4 4 2 
0 

POMACENTAIDAE S~gas~. tasdolatus 4 8 
POMACENTRIDAE Stegas~. nlgrlcans 

POMACENTRIDAE ~venlle 

SCARIDAE ScarUI frontalis 

SCARIDAE ~venlle 

SIG.t.N IDAE siganul .plnus 

TETRAODONTIDAE Can1hlgsster ambolnentls 

TETRAOOONTIDAE Canthlgsster Iolandri 

ZANCUDAE zandul cornutus 

NO. FISH PEA 100 SQ. M. 144 13. 21. 46 82 58 1<2 348 8. 230 
NO. FISH SPECIES 7 9 10 7 • 8 32 27 28 20 



ANDERSEN SURVEYS 
SITED SITED 

TRAN LENGTH = 25 M 

INNER INNER 

ONE TWO THREE FIVE SEVEN EIGHT ONE THREE FIVE 

ACANTHURloAE Acanthurus guttatus 00, "", 
ACANTHURloAE Acanttlurus IIneab.Js "", "", "", 
ACANTHURloAE Acanthurus nlgrorls 2 "", "", "", ""S 12 10 • 
ACANTHURloAE Acanttlurus nlgrofusCtJs "", "", 
ACANTHURloAE Acanttlurus IrJoslegus 9 2 7 • • 2 4 • 
ACANTHUAloAE Acanthurus ~venlle 

ACANTHUAloAE Naso llturatus 

APOOONloAE Apogon novenlfasdatus ""S 
BAUSTloAE Rllnecanttlus aCtJleatus 
BAUSTJoAE A1lnecanlhus rectangulus 

BLENNlIoAE Salatlas fasdalUs 
BLENNIIDAE unldenUned "", 
BOTHloAE Bothus sp. 
CARANOIDAE Caranx melampygus 

CHAETODONTIOA Chaelodon auriga "", 
CHAETODONTIOA Chaetodon dlrlnellus 2 2 "", "'" 
CHAETODONTIOA Chaetodon ephlpplum 

CHAETOOONTIOA Chaetodon lunula ""S 2 "", "", 
CHAETOOONTIOA Chaelodon quadrlmaculatus 

CHAETODONTIOA Henlod'lus monoceros 

CIRRHITIOAE Clrrhltus plnnulatus 

FISTULAAIIDAE Rstularla commersonll 

OERREtDAE Gerres argyreus ""s ..... 
GRAMMtSTIOAE G"ammlste. sexUneabJs IJ1 ..... HOLOCENTRIDAE MyrlprlsUs kUnlee 

HOLOCENTAIOAE Neonlphon samnlata 
HOLOCENTAIOAE Sargocenlron Uere 

KUHLtlOAE Kuhlla mugU 
KYPHOSIOAE Kyphosus dnerascen. "", 
LABAIOAE Anampses caeruleopunctalus 
LABRJDAE Corls ayguiB "", 
LABRIDAE Corls gaJrnard 

LABRIDAE Gomphosu. varlus 
"'" 

LABRIOAE HaJlchoeres hortuJanus "". "", 
LABRIOAE HaJlchoere. margarltBceu, 2 9 10 "", 9 5 12 • 
LABRIOAE HaJlchoerea marglnatus 1 "", 2 

LABRIOAE HaJlchoerea IrlmBculatus 6 • 21 7 22 ,. 
LABRICAE Labroldes dlmldlatus "". 
LABRIOAE NovacuUdlthys taenlouru. 

LABRIOAE Stetho),JU. bandanensls 2' 7 14 "", • 7 • 9 

LABRJOAE Tha/alloma hardwlCklI 

LABRlDAE Thalas.orna lulescens 

LABRIOAE Tha/as.orna purpureum 

LABRlOAE 111a1alloma qulnque'4lttalum "". 
LABRIDAE ).AvenUe 

" 
9 5 ,. 



ANDERSEN SURVEY e 
SITE D SITE D 

TRAN LENGTH = 25 M EAST 
INNER INNER INNER INNER INNER INNER MIDREEF MIDREEF MIDREEF 

ONE TWO THREE FIVE SEVEN EIGHT ONE THREE FIVE 
LUTJANIDAE Lutjarus tulvus 
LUTJANIDAE LUljarus monostlgrrus 
MUGILIDAE Llza valglenals abo 10 

MUGILIDAE Valarrugll orgell 
MULLIDAE Mulloldes Ilavolineatus 
MULLIDAE Parupeneus blfasclalus abo 
NEMIPTERIDAE Scolopsls llneatus abo abo abo abo 
MURAENIDAE SIde ria plcta abo 
PINGUIPEDIDAE Parapercls sp. 1 
POLYNEMIDAE Polydactyfua sexlills abo 
POMACANTHIDAE Porracanth.JB Imperalor 
POMACENTAIDAE Abudefduf septemfasclalu8 abo abo abo abo 
POMACENTR1DAE AbJdefduf sordldua abo abo abo 
POMACENTRIDAE Amphlprlon melanopuB 1 abo abo 6 5 2 e 
POMACENTAIDAE Chryelptera glauca 212 144 169 102 127 106 7 10 5 

POMACENTAtDAE Chryaiptera leucoJX>rTlEl abo abo abo 2 17 27 4 

POMACENTRIDAE Dascyllu8 aruaf'lJ8 
POMACENTRIDAE Dascyllus trlmaculatus 

..... POMACENTRIDAE Plectroglyphldodon dlckll 

\J1 POMACENTRIDAE Plectroglyphldodon Imporlpe abo 
N POMACENTRIDAE PleClroglyphldodon leuoozona abo abo 13 10 10 

POMACENTRIDAE Stegastes albliasclatuB 14 12 8 6 9 5 2 
POMACENTRIDAE StegaslQS fasclolatu8 abo abo 2 
POMACENTRIDAE Slegastes nlgrlcare 
POMACENTRIDAE Juvenile 
SCARIDAE Sca.rus frontalis 
SCARIDAE luvQrUle abo 2 

SIGANIDAE Sigarus splrus 2 

TETRAOOONTIDA Canthlgaster ambolnenals abo 
TETRAOOONTIOA Canthlgasler solandrl 
ZANCLIDAE Zanclus oorrulu8 
NO. FISH PER 100 SQ. M. 560 398 484 240 358 302 188 190 100 
NO. FISH SPECIES 16 18 22 18 17 18 16 17 9 



~ DERSEN SU RVEY 8 
SITEE SITE E 
TRAN LENGTH = 25 M WEST EAST 

INNER INNER INNER INNEA INNER INNER INNER INNER INNER INNER 
ONE TWO THREE FIVE EIGHT ONE TWO THREE FIVE EIGHT 

ACANTHURIDAE Acanthurus guttabJs cbs 
ACANTHURIDAE Acanthurul IInearus cb. cb. ob. ob. obI ob. 
ACANTHURIDAE Acanthurus nlgrorls ob. obI obI ob. 7 4 
ACANTHURIDAE Acanthurus nlgrofusrol ob. 2 
ACANTHURIDAE Acanthurus Irloslegus 20 11 4 3 11 8 11 7 " • 
ACANTHURIDAE Acanthurus )...Ivenlle cb. 
ACANTHUAIOAE Naso UbJratus 

APOOONIDAE Apogon novemtasdatus obI ob. 
BALiSTIDAE Rllnecanthus aruleatus 

BAUSTIDAE A1lnecanthus rectBngulus obI cb' 
BLENNHDAE Salatlas rasdabJs ob. 
BLENNJlDAE unldenllned 4 

80THIDAE SothUI sp. 

CARANG1DAE Catanx melampygus cb. 
CHAETOOONTIDA Chaelodon auriga obI ob. 3 ob. 
CHAETOOONTIDA Chaetodon dlrlnellus 3 cb. • • 2 obI 
CHAETOOONTIDA Chaetodon ephlpplum 

CHAETOOONTIDA Chaetodon lunula ob. 7 2 5 
CHAETOOONTIDA Chaetodon quadrlmarulatus obI 
CHAETOOONTIDA HenlOChus monoceros ob. 

.... CIRRHITIDAE Clrrhltus plnnUlatus 
\J1 FISlULARIIDAE AsbJlatla COIllmertonli cb' ...., 

GERREIDAE Gerrel atgyreul cbs 

GRAMMlST10AE Grammlstes sexllneatus cb' ob. 
HOLOCENTRIDAE Myrlprlsus Iwntee obI 
HOLOCENTRIDAE Neonlphon sammara ob. 
HOLOCENTRIOAE sargocenlron Uere ob. 
KUHUIDAE KuhUa mugU 

KYPHOSIOAE Kyphosus dnerasoens 

LABAIDAE Anampaes caeruleopunctatus 

LABRIOAE Corls aygula 2 cb' 
LABAIOAE Corls galmard 

LA8RIDAE GomphOSus Vatlus 

LA8RIDAE HaJlChoerea hortuJanus ob. ob. ob. 

LA8AIDAE HallChoeres margarltaceus ob. • 20 10 3 • cbs 4 3 
LA8RlDAE HallChoeres marglnabJ. 3 4 • 1 1 cb. 

LA8AIDAE Hallchoeres trlmaculabJs " 3 2. 2 4 • 4 ,. 
LABRIDAE Labroldes dlmldlatut 
LABRIOAE Novaa.lIld'llhyt taenlourut 1 
LABRIOAE Stelho).Jllt bandanensls 2 17 cb. 10 7 2 5 5 25 
LABRIDAE ThaJlUaoma hardWlCklI obI 1 1 obI 
LABAIDAE Tha/asaoma lutesoens 

LABRIDAE Thalassoma purpureum 

LABRIDAE Tha/assoma qulnqunlttatum 

LABRIDAE )...I~nlJe 11 • • • 



ANDERSEN SURVEY 8 

SITEE SITE E 

TAAN LENGTH = 25 M WEST EAST 
INNER INNER INNER INNER INNER INNER INNER INNER INNER INNER 

ONE TWO THREE FIVE EIGHT ONE TWO THREE FIVE EIGHT 

WTJANIDAE LuI)anUS fulWI ob, 

WTJANIDAE LuIJanUI monOltlgnlUS obI obI 
MJGILIDAE Uza Wlglenlll • 
MJGILIDAE Valamugll engel! obI 

MJLLlDAE WIOIdel "aVOIlneatu. obI obI 
MJLLlDAE Parupeneul blfaldabJs obI ob, ob, 2 

NEMIPTERIDAE ScoIop.11 IIneatu. • obI obI ob, 1 
MJRAENIDAE Sideria plcta 
PINC3UIPEDIOAE Paraperd • • p. 

POLYNEMIDAE PoIydactylu •• exftU. 
POMACANTHIDAE Pomacanthullmperator obI 

POMACENTRIDAE AbUdefdulleptemtasdabJl obI obI 2 15 10 
POMACENTR10AE Abudefduf tlordidul obI obI obI obI 
f'OMACENTRIDAE Amphlprlon melanopu. 

POMACENTRIDAE Chrplptera glauca 13. •• •• 7. •• 72 13 •• .2 •• 
POMACENTRIDAE Chryslptera leucopoma 22 • 3. 15 " • 2 • obI 5 
POMACENTAIOAE Obcy!lul81UanUI 

f'OMACENTRIOAE DucyilUS trlm.culalUti 

POMACENTRJOAE Plectroglyphldodon dlCkJI 

POMACENTRIOAE PlectroglyphldOdon Impw1pennl 01,. 

.... POMACENTAIOAE Plectroglyphldodon leuoozona " obI 3 • 13 obI obI 
VI ..,. POMACENTRIOAE Stegulel albltasdatul 2 3 • 2 • obI 

POMACENTRIOAE 8"9 .. lel tasdoiaiJl obI 
POMACENTRIOAE S .. 9 ..... nlgrlC8l'lti 2 obI 

POMACENTRIOAE tJvenlle 

SCARIOAE Scarus frontalll • 
SCARIDAE tJvenl1e 20 obI ,. obI • 
SIGANIDAE Siganu. Iplnu. obI obI • 
TETRAOOONTIOAE Canlhlg .. ter arnbolnenlll obI 01" 1 

TETRAOOONTIDAE Canthlg .... r tlolandrl 2 obI 2 
ZANCLIDAE landu. cornuhn obI obI 

NO. FISH PEA 100 SQ. M. .. 0 ". 3., 2.0 3" 270 •• .. 0 2 .. 25. 
NO. FISH SPECIES 20 ,. ,. 15 

" 
31 2. 21 .. 27 



SUMMARY AND CONCLUSIONS 

This final report presents the survey results of eight biological surveys carried out in the 
Andersen Air Force Base Marine Resources Preserve between June 1993 and October 1995 by 
personnel from the University of Guam Marine Laboratory. The marine communities within the 
Preserve are rich in species of marine plants, corals, conspicuous macroinvertebrates, and fishes. 
The survey results illustrate the normal range of variation in species composition and abundance 
in these marine communities over a 28-month period. This data set provides a baseline 
assessment of these marine communities against which future changes can be measured. In terms 
of the total amount of data assembled, this survey is perhaps the most comprehensive quantitative 
marine biological assessment thus far carried out on Guam. The survey project had three 
purposes, each of which will be summarized and evaluated below. 

The three purposes of the survey were as follows: 

1) To provide an inventory of the marine organisms present within the Andersen Air Force 
Base Marine Resources Preserve, 

2) To serve as a baseline assessment of the abundance and diversity of marine 
communities within the preserve so that follow-up surveys could be performed to determine 
whether significant ecological changes have occurred over time, and 

3) To provide information on the marine communities within the preserve for the 
development of interpretive programs for the public. 

Inventory of Marine Organisms 

At each of the eight field surveys carried out during the project, quantitative surveys were 
made of marine plants, reef corals, conspicuous macroinvertebrates (primarily echinoderms, 
mollusks, and crustaceans), and fishes. These are the biological groups which typically dominate 
in coral reef communities, and they were the dominant organisms within the Marine Resources 
Preserve. 

Table 1 lists the 73 species of marine plants observed in the Preserve. This is one-third of 
the total number of marine plant species (220) recorded from Guam, and is nearly half again as 
many as have been recorded from Tumon Bay (55) (Amesbury et al., 1993). Clearly the Marine 
Resources Preserve is rich in marine plant species. 

Thirty-nine species of corals are recorded from the Preserve (Table 2). This is only 13% 
of the approximately 300 species of corals recorded from Guam. However, there no doubt are 
more species within the Preserve which did not happen to be included within the point-quarter 
surveys; this survey technique is designed primarily as a method for determining coral density 
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rather than species diversity. Surveys in Tumon Bay (Amesbury et al., 1993) indicated the 
presence of 81 species of coral on that reef. 

Some 35 species of macroinvertebrates were recorded within the Preserve (Table 3). This 
is a rather modest number, but the majority of shallow-water marine invertebrates are cryptic or 
nocturnal, and so we have undoubtedly missed many species during our surveys. Only 25 
macroinvertebrate species were observed during surveys in Tumon Bay (Amesbury et al., 1993). 

Fish were extremely diverse within the Preserve, and we recorded some 221 species in 40 
families (Table 4). This is approximately 25% of the total recorded fish fauna from Guam and 
undoubtedly underestimates the diversity of some cryptic groups. 

Baseline Assessment of Marine Communities within the Preserve 

In order to serve as a useful baseline assessment against which future survey results can be 
compared, the variability within the marine community needs to be considered. Sources of 
variability include both natural variability in the abundance of different species but also variability 
which results from the survey methodology used. Variability for each of the four major groups is 
discussed here. 

Marine plant abundance can fluctuate in response to a number of environmental variables 
including seasonal variations in suulight intensity, concentrations of dissolved nutrients (which can 
be influenced by seasonal rainfall patterns), grazing by herbivorous fishes and invertebrates, water 
turbulence (which, during very rough conditions, can tear seaweeds loose from their attachments 
to the reef and carry them away), and tidal exposure (particularly during the summer when 
extremely low midday tides can kill shallow attached plants. 

During the time period during which these surveys were carried out (May 1993 - October 
1995), variations in all these factors occurred and influenced variations in marine plant abundance. 

During the spring of 1994, there was a strong island-wide run of rabbitfish (Siganidae). 
The young of these fish recruit to the reef seasonally, and when the run of young rabbitfish is 
heavy, they can significantly affect the standing stock of edible attached algae. 

Freshwater intrusion on the reef areas under study is primarily from the groundwater 
leaking out of the subsurface water lens at sea level. There are many areas within the Preserve 
where freshwater emerges, and with the freshwater corne dissolved nutrients which may stimulate 
marine plant growth. There are variations in the concentrations of nutrient materials in Guam's 
groundwater and variations in the rate at which groundwater intrudes into the inshore surface 
marine waters. Some variability in marine plant standing stock can be attributed to these nutrient 
variations, but this source of variability is much less than that which occurs in southern Guam 
where impermeable volcanic rocks resist the formation of an underground freshwater lens, and 
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TABLE 3. INVERTEBRATES OBSERVED IN THE ANDERSEN MARINE RESOURCES PRESERVE 

CNIDARIA (JELLYFISH & RELATIVES) 
Heteractis sp. 
MOLLUSCA (SNAILS & RELATIVES) 
Cerithium nodulosum 
Chichoreus sp. 
Conus cattus 
C. ebraeus 
C. flavida 
C. leopardus/pulicarius 
C. sponsalis 
Conussp. 
Cypraea moneta 
Dendropoma sp. 
Drupa (purple) 
Mitre stitica 
Morula sp. 
Nudibranch 
Octopus 
Thais tuberosa 
Tridacna maxima 
Vasum lurbinellus 

CRUSTACEA (CRABS & RELATIVES) 
Aectodes sp. 
Dardanus sp. 
ECHINODERMS (SEA CUCUMBERS & RELATIVES) 
Actinopyga echinites 
Bohadschia argus 
Diademasp. 
Echinolhrix diadema 
Euapla godffroyi 
Hololhuria alra 
H. cinerascens 
H. hilla 
H. leucospilola 
H. pervicax 
Linckia muHifora 
Ophiuroid 
Stichopus chloronotus 
Synapla maculala 
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TABLE 2. CORALS OBSERVED IN THE ANDERSEN MARINE RESOURCES PRESERVE 

)OCILLOPORIDAE 
Pocillopora damicornis 
Pocillopora meandrina 
Pocillopora se1chelli 
Pocillopora verrucosa 
ACROPORIDAE 
Acropora aspera 
Acropora digitifera 
Acropora fonmosa 
Acropora nasuta 
Acropora palifera 
Acropora surculosa 
Acropora valida 
Acropora variabilis 
Acropora sp. 
Acropora sp. 3 
Montipora ehrenbergii 
Montipora sp. 
PORITIDAE 
Porites annae 
Porites lichen 
Porites superfusa 
Porites (encrusting) 
Porites sp. 

SIDERASTREIDAE 
Psammocora contigua 
Psammocora obtusangula 
Psammocora sp. 
AGARICIIDAE 
Pachyseris speciosa 
Pavona varians 
FAVIIDAE 
Favia favus 
Favia matthaii 
Favia pallida 
Favia stelligera 
Favia sp. 
Favites abdita 
Favites russelli 
Goniastrea re1iformis 
Leptastrea purpurea 
Leptoria phrygia 
Platygyra pini 
Cyphastrea chalcidium 
HELIOPORIDAE 
Heliopora coerula 
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TABLE 1. MARINE PLANTS OBSERVED IN THE ANDERSEN MARINE RESOURCES PRESERVE 

CYANOPHYTA (BLUE-GREEN ALGAE) 
Hormothamnion enteromorphoides 
Microcoleus sp. 
Schizothrix calcicola 
S. mexicana 
CHLOROPHYTA (GREEN ALGAE) 
Enteromorpha clathrata 
Caulerpa brachipus 
C. cupressoides 
C. racemosa 
C. serrulata 
C. sertularioides 
C. taxifolia 
C. urviliana 
C. webbiana 
Caulerpa sp. 
Avrainvillea obscura 
Chlorodesmis fastigiata 
Chlorodesmis sp. 
Codium arabicum 
Halimeda incrassata 
H. macroloba 
H.opuntia 
Rhipilia sinuosa 
Tydemania sp. 
Udotea argentea 
U. geppii 
Boodlea compostta 
Boergesenia forbesii 
Dictyosphaeria cavernosa 
D. verslunsii 
Dictyosphaeria sp. 
Valonia ventricosa 
Acetabularia moebii 
Neomeris annulata 
Microdictyon sp. 
Chaetomorpha crassa 
Cladophora sp. 

PHAEOPHYTA (BROWN ALGAE) 
Sphacelaria tribuloides 
Sphacelaria sp. 
Dictyota bartayresii 
D. divaricata 
Padina boryana 
P. borynan (var. vaughaniella) 
Turbinaria ornata 
RHODOPHYTA (RED ALGAE) 
Asperigopsis taxiformis 
Actinotrichia fragilis 
Galaxaura oblongata 
Gelidiella acerosa 
Gelidium sp. 
Liagora sp. 
Amphiroa fragilissima 
Hydrolithon reinboldii 
Jania capillacea 
Jania sp. 
Ltthophyllum moluccense 
Mastophora rosea 
Neogonioltthon frutescens 
Poroltthon onkodes 
Sporoltthon sp. 
Halymenia durvillaei 
Peyssonelia rubra 
Portieria hornemanni 
Gelidiopsis intricata 
Rhodymenia divaricata 
Centroceras clavulatum 
Centroceras sp. 
Ceramium sp. 
Haloplegma duperreyi 
Leveillea jungermannoides 
Polysiphonia sp. 
Spyridia filamentosa 
Tolypiocladia glomerulata 
Laurencia sp. 
ANTHOPHYTA(SEAGRASSES) 
Halodule uninervis 
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TABLE 4. FISH OBSERVED IN THE ANDERSEN MARINE RESOURCES PRESERVE 

~":PANTHURIDAE Acanthurus guttatu$ FISTULARIIOAE Rstularia commersonii 
• iCANTHURIDAE Acanthurus inoatus GERREIDAE Ganas argymus 
ACANTHURIDAE Acanthurus nigricans GOBIIDAE VaJenciannoa strigata 
ACANTHURIDAE Acanthurus nlgrlcauda GOBIIDAE unidentified 
ACANTHURIOAE Acanthurus nigrofuscus GRAMMISTIDAE Grammistes sexlinea.tus 
ACANTHURIDAE Acanthurus nigroris HOLOCENTRIDAE Myripristis kuntee 
ACANTHURIDAE Acanthurus oIivaceus HOLOCENTRIDAE Neoniphon sammara 
ACANTHURIDAE Acanthurus pyroferus HOLOCENTRIDAE Sargocentron caudimaculatus 
ACANTHURIDAE Acanthurus triostegus HOLOCENTRIDAE Sargocentron diadema 
ACANTHURIDAE Acanthurus xanthoptorus HOLOCENTRIDAE Sargocentron spinifarum 
ACANTHURIDAE Acanthurus juvenile HOLOCENTRIDAE Sargocentron tlere 
ACANTHURIDAE Ctonochaetus binotatus KUHLlIDAE Kuhlia mugil 
ACANTHURIDAE Ctonochaotus striatus KYPHOSIDAE Kyphosus cinorascons 
ACANTHURIDAE Nasa brevirostris LABRIDAE Anampsos caeruloopundatus 
ACANTHURIDAE Nasa IKuratus LABRIDAE Anampses twisti 
ACANTHURIDAE Nasa tuborosus LABRIDAE Bodianus axillaris 
ACANTHURIDAE Nasa unicomis LABRIDAE Cheilinus chlorourus 
ACANTHURIDAE Nasa juvenile LABRIDAE Cheilinus trilobatus 
ACANTHURIDAE Paracanthurus hepatus LABRIDAE Cheilinus undulatus 
ACANTHURIDAE Zebrasoma tlavescens lABRIOAE CheUinus unifasciatus 
ACANTHURIDAE Zebrasoma veliferum LABRIDAE Chelio ine<mls 
ACANTHURIDAE jwenile LABRIDAE Cirrhilabrus sp.l 
AFOGONIDAE .Aj>ogoo novemfasciatus LABRIDAE Cirrhilabrus sp.2 
BALISTIDAE Balistapus undulatus LABRIDAE Caris aygula 
BALISTIDAE Balistoides conspicillum LABRIDAE Caris gamard 
BALISTIDAE Balistoides viridescans LABRIDAE Epibulus insidialor 
BALISTIDAE Melichthys niger LABRIDAE Gornphosus varius 
BALISTIDAE Melichthys vidua LABRIDAE HaIichoeros hor1u1anus 
BALISTIDAE Odonus niger LABRIDAE HaIichoeros margaritacous 
BALISTIDAE PseudobaJjstes flavimarginatus LABRIDAE Halich09l'BS marginatus 
BALISTIDAE Rhinecanthus aculeatus LABRIOAE HaJichoeres trimaculatus 
BALISTIDAE Rhinecanthus rectangulus LABRIDAE Hemigymnus fasciatus 
BALISTIDAE Sufflamen bursa LABRIDAE Hemigymnus m&lapterus 
BALISTIDAE SUfllamen chrysoptera LABRIDAE Hologymnosus cIoliatus 

. •• .. 8LENNIIDAE Clnipectes variolasus LABRIDAE Labroides bicolor 
ILENNIIDAE Ecsenius bicolor LABRIDAE Labroides dimldlatus 

~aLENNIIDAE Plagiotremus tapeinosoma LABRIDAE Labropsis xanthonotus 
BLENNIIDAE SaIarias fasciatus LABRIDAE Macrq>haryngodon meleegris 
BLENNIIDAE unidentified LABRIDAE NovacuUchthys taeniourus 
BOTHIDAE Bothus sp. LABRIDAE Stethojuis bandanensis 
CAESIONIDAE Ceasio caeruiaureus LABRIDAE Thalassorna amblycephalum 
CAESIONIDAE Pterocaesio tie LABRIDAE Thalassoma hardNicld 
CARANGIDAE Caranx melampygus LABRIDAE Thalassoma lutescens 
CARANGIDAE Caranx saxfasciatus LABRIDAE Thalassorna purpureum 
CARANGIDAE Decapterus maNacisl LABRIDAE Thalassorna quinquevit1a1um 
CARCHARHINIDAE Carchari1inus melanq>terus LABRIDAE Thalassorna tr~obatum 
CARCHARHINIDAE Triaenodon obesus LABRIDAE jwen~e 
CHAETODCNTlDAE Cheetodon auriga LETHRINIDAE Gnalhodentex auro/ineatus 
CHAETODCNTIDAEChaotodon citnnellus LETHRINIDAE Lelhrinus harak 
CHAETODCNTlDAECheelodon ephippium LETHRINIDAE Lothnnus ramak 
CHAETODONTIDAECheotodon kleini LETHRINIDAE Lothrinus rubrioperculatus 
CHAETODCNTIDAECheetodon lunula LETHRINIDAE Monotaxis grandoculls 
CHAETODCNTlDAECheotodon melannotus LUTJANIDAE Aphareus furca 
CHAETODCNTIDAECheotodon mooansii LUTJANIDAE Aprioo virescens 
CHAETODCNTIDAECheotodon omatissimus LUTJANIDAE Luljanus bohar 
CHAETODCNTIDAECheotodon pundatolasciatus LUTJANIDAE Lutjanus fulvus 
CHAETODCNTlDAEChaelodon quadrimacuiatus LUT JANIDAE Lutjanus globus 
CHAETODONTIDAE Cheotodon roticuiatus LUT JANIDAE Lutjanus monostigmus 
CHAETODCNTlDAECheotodon trifascialis LUTJANIDAE Macolor niger 
CHAETODCNTIDAECheotodon trifasciatus MALACANTHIDAE Malacanthus brevirostris 
CHAETODCNTIDAECheotodon uliotensis MALACANTHIDAE Malacanthus latovittatus 
CHAETODONTIDAEChaotodon unlmaculatus MICRODESMIDAE Nemateleotris magnifICa 
CHAETODCNTIDAEChaetodon vagabundus MICRODESMIDAE Ptereleotris evides 
CHAETODCNTIDAE Forcipiger ftavissimus MICRODESMIDAE Ptereleolris hel..-q>tera 
CHAETODONTIDAE HemHaurichthys polylepis MICRODESMIDAE Ptereleolris zebra 
CHAETODCNTIDAEHoniochus chrysostomus MOBULIDAE Mantaalfradi 
CHAETODCNTIDAE Heniochus monoceros MONACANTHIDAE Cantherhlnes dumeriDI 
CIRRHITIDAE CirrhHichthys falco MONACANTHIDAE Cantherhines perdalis 
CIRRHITIDAE CirrhHus pinnulatus MONACANTHIDAE Peraluteres prionurus 
~IRRHITIDAE NeocirrhHes annalus MUGILIDAE Uza vaigOmsis 

·CIRRHITIDAE ParacirrhHes areatus MUGILIDAE Vaiamugilengeli 
CIRRHITIDAE ParacirrhHes forston MULLIDAE Muiloides flavollneatus 
CIRRHITIDAE ParacirrhHes hemistictus MULLIDAE MuRoides vanicolensis 
DIODCNTIDAE Diodon hystrlx MULLIDAE Parupeneus barbarinus 
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MULLIDAE P~ biIasciiarus 
MULLIDAE Parupeneus cycJostomus 
MULLIDAE P~ multlfasciatus 
MULLIDAE P~ plaurostlgma 
MURAENIDAE Gymnothorax javanicus 
MURAENIDAE Sideria pida 
NEMIPTERIDAE ScoIopsis linealus 
OSTRACIIDAE Ostracion CliJiaJs 
OSTRACIIDAE Ostracion maleagris 
PEMPHERIDAE Pempheris ouaIensis 
PINGUIPEDIDAE Paraparcis dathrat. 
POL YNEMIDAE PoIycIactyIus saxfiis 
POMACANTHIDAE ,6;>olemichthys trimac<Jlatus 
POMACANTHIDAE Cantropyge bispinosus 
POMACANTHIDAE Centropyge flavissimus 
POMACANTHIDAE Cantropyge herakfi 
POMACANTHIDAE Cantropyge shepardI 
POMACANTHIDAE Pornacanthus imperator 
POMACANTHIDAE Pygoplies diacanthus 
POMACENTRIDAE Abudafduf saptemfasciatus 
POMACENTRIDAE Abudafduf sexfascialus 
POMACENTRIDAE Abudafduf sordidJs 
POMACENTRIDAE Abudafdufvaigiensis 
POMACENTRIDAE Amphiprion chrysoptorus 
POMACENTRIDAE Amphiprion meIanopus 
POMACENTRIDAE Chromis acaras 
POMACENTRIDAE Chromis egllis 
POMACENTRIDAE Chromis margaritifar 
POMACENTRIDAE Chromis xanthura 
POMACENTRIDAE Chrys4>lera _lata 
POMACENTRIDAE Chrys\O(era glauca 
POMACENTRIDAE Chrys4>lera Ieucopoma 
POMACENTRIDAE Dascylus aruanus 
POMACENTRIDAE Dascylus rolticulatus 
POMACENTRIDAE Dascyllus trimeculatus 
POMACENTRIDAE Pleclroglyphldodon dIckIi 
POMACENTRIDAE' PIectroglyphidodon i~nis 
POMACENTRIDAE PIectroglyphidodon johnstonianus 
POMACENTRIDAE PIectroglyphidodon lacrymatus 
POMACENTRIDAE Pleclroglyphldodon Ieucozona 
POMACENTRIDAE PleclroglypNdoclon phoenixonsis 
POMACENTRIDAE Pomacontrus vaiuli 
POMACENTRIDAE Pornachromls guamensls 
POMACENTRIDAE Stegastes albifesciatus 
POMACENTRIDAE Stegastos fascioiatus 
POMACENTRIDAE Stegestos lividus 
POMACENTRIDAE Stegastes nigricans 
POMACENTRIDAE jwonie 
SCARIDAE CaIotornus caroiinus 
SCARIDAE H\:Jposcarus Iongiceps 
SCARIDAE Scarus forsloni 
SCARIDAE Scarus frontalis 
SCARIDAE Scarus globiceps 
SCARIDAE Scarus oviceps 
SCARIDAE Scarus psittacus 
SCARIDAE Scarus rubroviolaceus 
SCARIDAE Scarus schlegeli 
SCARIDAE Scarus sordidJs 
SCARIDAE jwonie 
SERRANIDAE CephaIophoIIs argus 
SERRANIDAE CephaIophois lKOdata 
SERRANIDAE Epinephelus fasciatus 
SERRANIDAE Epinephelus merra 
SERRANIDAE Pseudanlhias pascaius 
SIGANIDAE Slganus argenteus 
SIGANIDAE Slganus spi1us 
SYNGNATHIDAE Corythoichthys Intestlnalis 
TETRAODCNTIDAE AroIhron nlgropunctatus 
TETRAODONTIDAE Arothron stellatus 
TETRAODCNTIDAE Canthigaster amboinensis 
TETRAODONTIDAE Canthigasterbennetti 
TETRAODCNTIDAE Canthigaster soIandri 
ZANCLIDAE Zancius cornutus 



freshwaters flow directly from the land into coastal waters. In these situations, the variability in 
freshwater flow is much greater and is coupled directly to rainfall patterns, and the concentrations 
of dissolved nutrient in the freshwaters is much more variable and dependent upon patterns of soil 
erosion. 

During the period of the surveys we noted significant variation in water turbulence; during 
some survey times, the water was so rough that it was hazardous to enter. However, there were 
no major tropical storms or typhoons impinging upon Guam during the survey period, so the 
effect of this factor on plant variability was probably less that would be the case during years 
when Guam experienced major storms. 

Seasonal changes in sunlight intensity and in tidal exposure during the survey period were 
typical of other years as they are controlled by astronomical patterns rather than regional weather 
and local biological events. 

In addition to natural variation in the occurrence of marine plants in the study area, there 
is also variability produced by the survey methodology. We attempted to minimize this source of 
variability by establishing permanent, marked transects so that we would be surveying the same 
locations during each of our eight surveys. For the plant surveys, a 25 cm X 25 ern square 
quadrat was placed at specific locations along the transect line, and the plants under each of 25 
internal points were listed. Even with this degree of reproducibility, there is inevitably some 
variability introduced: variations in water motion can cause the transect line to lie in slightly 
different positions on each survey, and thus the quadrat frame will not lie at exactly the same 
location. This will result in differences in the algae recorded from subsequent surveys. 

Reef corals are subject to much less environmentally induced variability than are marine 
plants. The principal cause of coral variability (over a short period of time such as the time of 
these surveys) is due to fragmentation caused by strong water turbulence. This process can 
reduce the mean size of coral colonies and can redistribute coral species on the reef. Longer-term 
changes can be the result of predators, such as the crown-of-thorns starfish, diseases (e.g. "red 
band disease" and "white band disease"), undermining of coral colonies by boring sponges, 
bivalves, endolithic algae, and worms, and bleaching, a phenomenon associated with increased 
water temperature. Corals on shallow reef flats can also be killed during EI Niiio events when 
seal levels in the western Pacific drop and shallow-water corals can be emergent throughout 
several tide cycles. 

During the survey period covered here there were no severe storms or El Niiio events, and 
so the variability of coral cover due to these factors was not seen. Neither were there evidences 
of crown-of-thorns damage, coral diseases, or significant boring damage. 

Since corals do not move, it would seem that there should be little variability in coral 
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cover or species composition induced by survey methodology. However, even though the same 
marked transect locations were surveyed during each of the eight surveys, there was notable 
variation in the results from survey to survey. This variability arises because the point selected for 
the center of the point-quarter measurements varies somewhat from survey to survey, because the 
tape measure does not lie in exactly the same position every time it is set out. We tried to reduce 
this variation by selecting as the center of the point-quarter measure points which lay directly 
below increments on the measuring tape (rather than using a haphazard toss of a geological 
hammer as is the standard method). Despite this modification, variability in subsequent coral 
surveys occurred. 

Invertebrates 

Many of the macroinvertebrates species are either nocturnal (especially the mollusks) or 
cryptic (both mollusks and crustaceans), and thus among these groups there is considerable 
variability because observing one of these animals is a happenstance event, unlikely to be 
replicated in subsequent surveys. However, the dominant invertebrates in the survey area were 
sea cucumbers (holothurians), and these are, for the most part, slow-moving, exposed animals. 
Strong water turbulence is the environmental factor most likely to influence sea cucumbers which 
can be rolled off the reef into deeper water or onto the beach by strong storm surge. As there 
were no especially large storms affecting the waters around Guam during the period of these 
surveys, variability in sea cucumbers was at a minimum 

The method of surveying macro invertebrates is to count those individuals within a meter 
of the entire transect line. There is some variation due to slightly different placement of the line 
from survey to survey (because water currents may stretch it to one side or the other), but this 
surveying technique is probably the most repeatable of all the techniques used. 

The natural variability of fishes on the reef depends to a large extent upon the behavioral 
ecology of the species. Large, roving carnivores such as jacks (Carangidae) tend to be highly 
variable in their occurrence on any particular transect, while territorial species, such as many of 
the damselfishes (pomacentridae) and butterflyfishes (Chaetodontidae), will be consistently 
present Some species, most notably the rabbitfishes (Siganidae), have significant seasonal 
variation in their abundance because they exhibit strong seasonal patterns of larval recruitment 
Other species, such as surgeonfishes (Acanthuridae), groupers (Serranidae), goatfishes 
(Mullidae), and many others, may gather in large aggregations prior to spawning; this is usually 
associated with phases of the moon and thus produces lunar variations in abundance. Strong 
storm surge can cause fish to take refuge in protected areas and thus affect their occurrence in 
shallow-water habitats, and fishes can be killed during El Nino events when water trapped on the 
reef flat is not renewed by tidal fluctuations and becomes hot and deoxygenated. 

The method used for surveying fishes, counting those within a meter of either side of the 
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transect line, is reasonably reliable, although variations in the position of the line will affect the 
counts. In addition to that, many fish react to the presence of the surveyor, either fleeing or, in 
some cases, following the individual around. 

Development of Interpretive Programs 

Part of this project consisted of shooting video footage of habitats and organisms within 
the Marine Resources Preserve and producing text and illustrative photographs for an 
informational brochure. These materials can provide the basis for an educational program 
describing the objectives of the Marine Resources Preserve and the resource species within its 
boundaries. This program would be particularly appropriate for groups, such as the Boy Scout, 
Girl Scouts, 4-H, diving groups, and others who may use the visitor facilities near the Preserve. 
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RECOMMENDATIONS 

Monitoring Surveys 

The information obtained during the eight resource surveys described in this report 
provides a basis for future monitoring of the biological communities in the Preserve to determine 
how these communities change over time. Such long-term monitoring would be quite valuable for 
two reasons: 

1) There have been few detailed long-term studies of coral reef communities carried out in 
this region, and any information on long-term changes in reef communities would be a useful 
contribution to the overall understanding of coral reef dynamics. 

2) Monitoring of biological communities within the Preserve is essential to detect whether 
these communities are being impacted by human activities or natural events so that appropriate 
ameliorative action could be taken. 

The following monitoring plan is recommended for the Marine Resources Preserve: 

1) Monitoring surveys should be carried out every 2 years or in the event that some major 
impact or conspicuous change occurs, such as a ship grounding, major typhoon damage, crown­
of-thorns starfish outbreak, hazardous waste spill, conspicuous algal bloom, etc. 

2) The monitoring surveys should be carried out during the surumer months when water 
conditions are calm within the Preserve. This will reduce much of the variation caused when the 
transect line is moved around by water surge and will also eliminate seasonal variations. This will 
make the monitoring surveys more reliable detectors of true biological changes. 

3) The same sites and transect locations as the baseline survey should be resurveyed 
during the monitoring surveys. Four surveys per transect should be carried out to provide 
adequate replicates for statistical comparisons. 

4) The same surveying methods for marine plants, macroinvertebrates, and fishes as were 
used in the baseline surveys should be used in the monitoring surveys. They should be sufficiently 
reliable if variability due to seasonality and to variations in water turbulence are controlled. 

5) For corals, we suggest that both the point-quarter method used in the baseline surveys 
and the line-intercept method be used during the first monitoring survey. The method which 
provides the most repeatable results should then be used in subsequent monitoring surveys. 
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Fish Catch Survey 

In addition to the above, we recommended that data be gathered on the fish caught by 
pole-and-line fishermen fisjring from the beach. Pennits could be required for this type of fishing, 
and a record of the catch be required of all pennit recipients. Data gathered should include the 
the total length and identification of all fishes caught Identification posters and measuring boards 
could be set up at v'anous locations within the Preserve. Analysis of these catch data would be 
very informative in assessing the condition of the reef. 

Current Studies 

A [mal data gathering effort that should be undertaken is a study of ocean currents in the 
vicinity of the Preserve to detemiine the probable fate of pelagic eggs and larvae of marine species 
which spawn within the Preserve. TIris could best be done with drift bottles or cards. Such a 
study is essential to detemiine whether the Preserve actually contributed to the repopulation of 
other ·reefs on Guam. 
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