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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
macroinvertebrates, 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 stong 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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Marine Plants

Jynessa Dutka-Gianelli
Marine Laboratory
University of Guam

METHODS

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
performed 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 Guamn 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 scaweeds 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%).

\.“v«'w«‘/

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), Goniastrea retiformis, and
Pocillopora damicornis 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 of B-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 retiformis 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 )

12
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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. Goniastrea retiformis becomes more important in this zone while Porites

sp. (massive), and Pocillopora damicornis maintain there positions relative to one another.
Acropora digitifera, Favia matthaii, 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
damicornis, P. verrucosa, Porites annae, Favia stelligera, A. palifera, A. variabilis, Pocillopora
setchelli, Pavona varians, Psammocora contigua, P. obtusangula, 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 17.51% (Tables A1-A8), mid-reef transects coverage values varied between 0.0% and
29.6%, excluding transect D-4 (Tables A17 - A24). Transect D-4 was only sampled twice during
the eight surveys and had a high value of 58.5% (survey 1, Table A17). 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-A16). P. damicornis is a small coral, (mean colony size ranged from 27 - 111
cm 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. damicornis is the fourth most
important coral in terms of relative coverage (4.5%, Figure 4a). With the exception of survey 5,
P. damicornis is also the most frequently encountered (25% - 58%) coral in the mid-reef zone .
The size range for P. damicornis is also greater in this zone, ranging from 1 - 550 cm sq.(Tables

13



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. retiformis, Heliopora coerula, and Porifes 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 of 4. 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.

14
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Table 1

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Comparison of coral percent coverage by transect betwean surveys.
May 1993 through October 1995

Near-shore zone

Transect Survey 1 Survey 2 Survey3 Survey 4 Survey 5 Survey 8 Survey 7 Survey B Transect  Stds Range*
5/93-8/93 11/93-2/94 6/94 8/94-10/84 1/85 3/85-4/9 5195 10/95 mean
A1 0.38 1.28 1.15 0.87 0.76 0.88 0.29 0.85 0.82 0.34 0.48-1.16
Ad 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 £.003 no data 0.00 0.00 0.00 0.005 0.00 0.001 0.001 0.002 0-0.003
B4 west 0.14 no data 1.20 0.36 1.05 1.99 2.30 2.88 1.47 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 9.16 539 7.64 5.00 2.64.12.64
Ct no data 0.00 0.00 0.001 nodata 0.01 0.01 0.02 0.01 0.01 0-0.02
Cc3 0.002 0.1 0.22 0.39 no data 0.0% 0.91 0.08 0.26 0.31 0-0.57
D1 1.69 0.05 0.05 no data 0.71 no data 0.08 0.35 0.47 0.61 0-1.08
D3 1.76 0.31 2.07 no data 0.93 nodata 1.25 0.47 1.13 0.70 0.43-1.83
E1 1.78 0.00 1.14 no data 125 nodata .fodata 1.79 1.18 0.73 0.46-1.92
E2 0.22 1.06 1.93 no data 0.37 no data no 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.
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Table 2.

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Contribution of maost important coral species (*) to percent coverage within zones between surveys,

All survey comparison: May 1983-October 1985.
Near-shore zone.

Survey
#1 #2 #3 #4 #5 #6 #7 #8 Mean
Species () *1 {**) ) (*2)
Acropora aspera 034 022 074 1.59 1.35 0.62 0.76 0.18 0.72
Poritas sp, 0.41 037 034 0.10 0.59 0.05 0.20 0.56 0.33
Poclllopora damicomis 0.07 0.12 0.18 0.15 0.16 c.15 0.17 0.24 0.16
Gonlastrea retiformis 0.23 0.06 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 o 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 digitifara 0 0 0 0 0.002 0 0 0 0.0003
Favia sp. 0 0 0 o 0 0 0 0.00004 0.000005
Percent coverage most important species 1.04 0.71 1.71 1.74 233 0.76 1.14 1.186 1.32
Percent coverage other spacies 0.02 0.05 0.002 0.11 0.08 0.05 0.03 0.001 0.04
Total percent coverage faor survey 1.06 0.76 1.71 1.85 239 0.81 117 116 1.36

*Most Important species deflned as those specles combining to contribute 85%or greater relative percent
coverage during each Individual survey. Most impeoriant specles In bold,

**Not alf transacts surveyed

Sy

18

s



AAFB Marine Resource Preserve
Greatest coral cover ; near-shore zone

1 / | Species
[ ‘/ Y 53
1.35%
1.59% .
8) Acropora aspera
@ /m e
| -
. 206 Porites sp.
A (@) i
8 Pocillopora damicornis
- ——
0.4 L-~ AN
8 \J Goniastrea refiformis
o
Q
- %
0.2 Nl
%
U — — 1
#1 #2 #3 #4 #5 #6 #7 #8 Mean
Figure 2. Survey A

19




Relative abundance of corals in sample
Most important species:near-shore zone

Range of mean coral coverage values for
all surveys = 0.81%-2.39%.Grand mean,

Others (N=5) (0,59%)—l all surveys combined : 1.36%
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P. damicornis (11.50%)

A. aspera (53.20%)

Porites sp. (24.04%)
Figure 2a.
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Table 3.

3

H

“Andersen Air Force Base Marine Resource Preserve Baseline Survey
Comparison of coral percent coverage by transect betwesn surveys.
May 1893 through October 1995

Mid-reef zone

Transect Survey 1 Survey 2 Survey3 Survey 4 Survey 5 Survey 6 Survey 7 Survey 8 Transect Stds Range*
5/93-8/83 11/93-2/94 6/94 ©/94-10/9 1/95 3/95-4/85 5/95 5/95 mean
A2 4.61 1.51 2.03 1.24 nodata 7.08 1.34 1.71 2.79 222 0.57-8.01
A5 0.25 0.15 0.34 0.43 no data 0.32 0.80 0.78 0.44 0.26 0.18-0.7
B2 west 0.003 no data 0.00 0.00 0.003 0.00 0.60 0.00 0.001 0.002 0-0.003
B5 west 0.84 no data 0.46 1.64 1.41 0.77 0.98 1.13 1.03 0.40 0.63-1.43
82 sast 0.06 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.01 0.02 0-0.03
B4 east 17.82 14,36 12,10 18.98 16.95 29.62 26.84 27.18 20.48 6.53 13.95-27.01
c2 0.07 0.02 0.002 0.01 no data 0.05 0.08 0.04 0.04 0.03 0.01-0.07
C4 no data 0.01 0.00 0.21 nodata 040 0.26 1.59 0.41 0.57 0-0.98
D2 5.97 2.11 10.34 nodata 672 nodata nodata 5.26 6.08 296 3.12-6.08
P4 58.51 nodata 24.17 nodata nodata nodata nodata nodata 41.34 24.28 17.06-65.62
Zone mean 6.28 3.54 3.45 275 4.23 4,50 3.49 B.37 4.58 186 2.71-4.57

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

54
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Table 4,

|
“~ndersen Alr Force Base Marine Resource Preserve Baseline Survey
Contribution of most irmportant coral species(*} to percent coverags within zones batwean surveys.

All survey comparison: May 1983-October 1995.

Mid-reef zone.

Survey
#1 #2 #3 #4 #5 #6 #7 #8 Mean
Species ¢t 0 T o T Y (0 B
Acropora aspera 3.55 3.12 1.37 237 2.85 0.53 3.07 7.24 3.01
Gonlastrea retiformis 2.16 0.02 1.46 0 0.49 0.54 0 0.06 0.59
Porltes sp. 0.19 0.20 0.03 0.11 0.37 1.51 0.17 0.36 0.37
Poclllopora damicomls 0.15 019 0.2 0.23 0.02 0.48 0.19 0.26 0.21
Favla matthall 0.13 0 0.23 0 0.002 0.19 0.001 0.14 0.09
Acropora sp. 0.04 0 0 0 0 0.58 0.003 0.008 0.08
Acropora digitifera 0 0 0.21 o 0.21 0 0 017 0.07
Heliopora coerula 0.01 0 0.01 0.003 0 0.24 0.04 0.07 0.05
Lsptastrea purpurea 0.001 0.002 o 0.003 0.01 0.26 0.01 0.01 0.04
Favites abidita 0 0 0.003 0 0.23 0 0 o 0.03
Porites (encrusting) 0.002 0 o 0 0 0.22 0.01 o c.03
Acropora valida 0.02 0 o 0 0.03 0 0 0.02 0.01
Favia sp. 0.00 0 0 0 0 0 0 0.05 0.01
Favites russelli 0.02 0 0 0 0 0 0 0 0.002
Acropora variabills 0 0 0.01 0 0 0 0 0 0.0011
~Riatygyra pin 0 0 0 0 0 0 0 0.1 0.0008
..../sammocora configua 0 0 0.001 0,004 0 0 0 0 0.0007
Montipora sp. 4 0 0.002 0.0005 0 0 0 0.003  0.0007
Pachyseris speciosa 0.004 o o 0 0 0 0 o 0.0005
Favia favus 0 o 0 0 0.003 0 0 o 0.0004
Favia pallida 0 0.002 0 0 0 0 0 0 0.0003
Porites superfusa 0 0 0 0 Y 0 0 0 0.0002
Porites annas 0 0 0.002 0 o 0 0 0 0.0062
Psammuocora sp. 0 0 0 0.001 Y 0 0 0 0.0001
Percent covarage most Important species 6.05 3.562 3.19 2.7 3.02 4.31 3.44 7.99 4.39
Percent coverage other species 0.23 0.02 0.28 0.04 0.31 0.24 0.05 0.38 c.19
Total percent coverage for survey 6.28 3.54 3.45 2.75 4.23 4.55 348 B.37 4.58

*Most Imponrtant specles deflned as contributing greater than 95% relative percent coverage during survey.

Maost Important specles in bold.

* Soma transects not done during survey.
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Mean relative coral coverage
Mid-reef zone : most important corals

P. damicornis (4.5%)

Porites sp. (8.1%)})

G.retiformis (13.0%)

All others (N=14) (0.6%)
F. abidita (0.6%)

L. purpurea (0.8%)

H. coerula (1.0%)

A. digitifera (1.6%)

Acropora sp. (1.7%)

F. matthaii (1.9%)

Range of mean coral coverage values
for all surveys = 2.8%-8.4% . Grand
mean all survey means combined :

4.58%

Figure 4a.

A. aspera (66.1%)
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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 £ Survey Survey 8 Transect  Stds Range*
5/93-8/9 11/93-2/94 6/94 9/94-10/9 1795  3/95-4/9 5/95 10/95 mean
A3 7.18 no data 11.77 535 nodata nodata nodata nodata 8.10 3.31 4,79-11.41
A5 2527 no data 27.41 3576 nodata nodata nodata nodata 29.48 5564 23.84-35.02
B3 west 9.36 no data 3.53 nodata nodata nodata nodata nodata 6.45 413  2.32-10.58
Zone mean 11.74 no data 11.23 15.68 nodata nodafa nodata nodata 12.88 243  10.45-15.31
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Table 6.

Andersen Air Force Base Marine Resource Praserve Baseline Survey

Contribution of most important coral species (*) to percent coverage within zone batween surveys.
All survey comparison: May 1993-October 1895.

Near-crest zone

Survay
Species #1 #2 #3 #4 #6 #6 #7 8 Mean
no data *" nodata nodata nodata nodata
Goniagirea retiformis 4.49 6.20 6.95 5.88
Heliopora coerula 0.37 1.44 3.92 1.81
Porites sp. 0.95 1.05 1.38 1.13
Leptoria phyrgia 2.14 0 1.07
Pocillopora damicornis 0.45 0.72 1.21 0.79
Pocillopora verrucosa 0.40 0.39 0.40
Porites annae 0.51 0.07 0.29
Favia stelligera 0.47 0.05 0.26
Acropora palifera 0.32 0.25 0.18 0.25
Acropora variabilis 0 0.49 0.25
Pocillopora setchelli 0.01 0 0.70 0.24
Pavona varians 0.43 0 0.22
Psammocora contigua 0 0.07 0.57 0.21
Psammocora obtusangula 0.31 0 0.15
Acropora sp. 0.1 0 0.34 0.15-,
Leptastrea purpurea 0.08 0.16 0.13...7
Favia matthail 0.12 0.19 0.02 0.1
Montipora ehrenbergii 0.20 0 0.10
Acropora sp. 3 0.14 0 0.14 0.09
Acropora nasuta 0 0.08 0.11 0.06
Acropora valida 0.11 0 0.06
Porites lichen 0.10 0 0.05
Montipora sp. 0.04 0.02 0.07 0.04
Acropora surculosa 0.08 0 0.04
Porites superfusa 0.05 0 0.02
Cyphastrea chalcidicum 0 0.04 0.02 0.02
Pocillopora meandrina 0 Q 0.05 0.02
Percent coverage most important spscies  11.28 10.93 15.29 12.23
Percent coverage other species 0.46 0.30 0.39 0.65
Total percent coverage for survey 11.74 11.23 15.67 12.88

*Most Important species defined as those species combining to contribute greater than 85% relstive percent
coverage during each individual survey. Most important species In bold.

*Noft all transects surveyed
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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.damicornis (6.2%)

L. phyrgia (8.3%)“(

Porites sp. (8.8%)

Figure 6a.

H. coerula (14.8%)

Range of mean corals values for |
all surveys =11.23% - 15.67%. |
Grand mean, all surveys : 12.88% jI

G. retiformis (45.7%)
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Table 7,

“Andersan Alr Force Base Marine Resourcs Preserve Baseline Survay

Comparlson of coral percent coverage by zone betwean survays.
May 1993 through October 1895
Near-share, mid-reef and near-crast zone grand means

Survey 1 Survey2 Survey3 Surveyd4 Survey5 Survey 6 Survey 7 Survey 8 Mean Stds Range*
5/93-8/93 11/93-294 6/94 9/94-10/94 1/85 3/85-4/95  5/95 5/95
Near-shore 1.06 0.76 1.71 1.85 239 0.81 1.17 1.16 1.36 0.57 0.78-1.83
Mid-reef 6.28 3.54 3.45 275 4.23 4.50 3.49 8.37 458 1.86 2.71-6.54
Near-crest 11.74 no data 11.23 15.68 nodata nodata nodata nodata 12,88 244 10.44-1532

* Range Is defined as one standard deviation from the mean value In either direction.

31



T

AAFB Marine Resource Preserve
Mean coral coverage : all zones

N
o

s
o

—_
D

Zone

.

(3]
—]

]

£ 3

Near-crest

L
Mid-reef

Near-shore

Percent Coverage
—
o

:/@

o NN A O

Figure 7.

32



Table A-1.

i E

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
{em) (cmsq.)
Al 11 Aug., 93 20 44.60 22.03 20 050 0.33930 1.71 0.38 0.50
Ad 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 0.88 0.01139 0.01 0.00 0.03
B4west 18 May, 93 6 62.83 63.09 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, 83 19 3568 347.97 19 053 0.33830 2.66 9.27 0.48
C1 11 May, 93 1 8.00 67858 1 098 0.01139 1.78 12.08 0.03
C3 11 May, 83 1 57.00 7.07 1 088 0.01139 0.04 0.00 0.03
D1 11 May, 93 2 28.00 435.11 2 0.85 0.02873 037 1.59 0.05
D3 11 May, 93 6 4617 419.64 6 0.85 0.08899 0.42 1.75 0.15
£ E1 6 May, 93 13 6438 36636 13 0.88 0.20162 0.49 1.78 0.33
.J E2 6 May, 83 2 91.50 654.24 2 095 0.02873 0.03 0.22 0.05
Zone mean 4885 283.16 0.85 0.08899 0.37 1.06 0.1
Total 72 72
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Table A-2.

Survay # 2.

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

QOct. 28; Nov. 11, 1993; Feb. 2,4, 1994.

Site Date N Mean Mean nk-no no/nk Correction Density Percenmt Fre-
dist. area factor Coverage quency
(em) (cmsq)
Al 29 Oct., 93 9 3767 13552 9 078 0.13367 0.94 1.28 0.23
A4 29 Oct., 93 2 47.50 12.37 2 095 0.02873 0.13 0.02 0.05
B1 west no data
B4west nodata
B1east 5Nov,93 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00
B3east 5 Nov., 93 14 4286 486.22 14 0.65 0.22308 1.21 5.91 0.35
C1 2 Feb., 94 0 0.0 0.00 ¢ 1.00 0.00000 0.00 0.00 0.00
C3 2 Feb., 94 1 81.00 650.31 1 088 0.01138 0.02 0.1 0.03
D1 4 Feb., 94 4 3425 9.82 4 090 0.05837 0.50 0.05 0.10
D3 4 Feb., 94 1 8500 1947.79 1 098 0.01139 0.02 0.31 0.03
Et 11 Nov., 93 0 000 0.00 0 1.00 0.00000 0.00 0.00 0.00
E2 11 Nov., 93 14 6764 21840 14 0.65 0.22308 0.49 1.06 0.35
Zone mean 50.76 30548 0.89 0.06441 0.25 0.76 0.11
Total 45 45
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Table A-3.

Survey #3

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Comparison of coral density and percent coverage by zone between transects.
Near-sheore zone

June 7,8,10,and 14, 1994

Site Date N Mean Mean nk-no ne/nk Correction Density Percent Fre-
dist. area factor Coveragequency
(cm} (cmsq.)
A1 7 June, 94 22 4105 50.66 22 045 0.38200 227 1.15 0.55
A3 7 June, 94 8 3738 10.11 8 080 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
B4 west 10 June, 94 23 5774 100.00 23 043 0.39974 1.20 1.20 0.58
Bleast 8 June, 94 0 0.00 0 0 000 0.00000 0.00 0.00 0.00
B3 east 9 June, 94 16 60.19 1294.63 16 0.60 0.26008 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, 84 2 7250 399.68 2 095 0.02873 0.05 0.22 0.05
D1 14 June, 94 1 55.00 127.23 1 0988 0.01139 0.04 0.05 0.03
D3 14 June, 94 9 51.78 406.66 9 078 0.13670 0.51 207 0.23
.. Et 14 June, 94 3 8533 2567.73 3 083 0.04047 0.04 1.14 0.08
{ } E2 14 June, 94 12 7392 563.06 12 070 0.18761 0.34 1.93 0.30
Zone mean 5544 43598 0.80 0.12068 0.38 1.71 0.20
Total 96 96
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Table A-4.

Survey #4

Andersen Air Force Base Marine Resource Preserve Baseline Survay
Comparison of coral density and percent coverage by zonse 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
{cm} (cmsq.)
Al Sept., 94 23 4043 3558 23 043 0.39974 2.44 0.87 0.33
A4 Sept., 94 2 63.00 3495 2 085 0.02873 0.07 0.03 0.05
B1 west 14 Oct., 94 0 100.00 0.00 0 1.00 0.00000 0.00 0.00 0.00
B4 west 14 Oct., 94 26 3485 1945 26 065 0.22308 1.84 0.36 0.65
B1east 14 Oct., 24 ¢ 10000 0.00 0 1.00 0.00000 0.00 0.00 0.00
B3east 14 Oct., 94 28 5389 591.69 28 070 0.18761 0.65 3.82 0.70
C1 Oct., 94 1 8200 7.07 1 0988 0.01139 0.02 0.00 0.03
C3 Oct., 94 2 63.00 53486 2 095 0.02873 0.07 0.39 0.05
D1 no data
D3 no data
E1 no data
E2 no data
Zone mean 4487 23217 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 no/nk Correction Density Percent Fre-
dist. area factor Coverage quency
(cm} (cmsq.)
A1 11 Jan., 95 18 4122 4337 18 0.55 0.29874 1.76 0.76 0.45
A4 11 Jan., 95 6 5400 4228 € 085 0.08899 0.31 0.13 0.15
B1west 12Jan., 95 0 0.00 0.00 40 0.00 0.00000 0.00 0.00 0.00
B4 west 12 Jan., 95 25 4632 50.33 25 0.38 0.44594 2.08 1.05 0.63
B1east 12Jan., 95 1  54.00 7.07 1 088 0.01139 0.00 0.00 0.03
B3east 12Jan., 95 29 5586 997.24 29 028 054791 1.76 1751  0.73
Ci no data
C3 no data
D1 13 Jan., 95 1 60.00 2238.38 1 098 001139 0.03 0.71 0.03
D3 13 Jan., 85 7 4414 177.61 7 083 0.10153 0.52 0.93 0.18
B 13 Jan., 95 11 59.55 26496 11 0.73 0.16699 0.47 1.25 0.28
ff E2 13 Jan., 95 2 98200 1082.28 2 095 0.02873 0.03 0.37 0.05
Zone mean 51.06 40583 0.75 0.15351 0.58 239 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 density and percent coverage by zone between transects.
Near-shore zone

March 28, 30; April 3, 1985

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coveragequency
{em) (cmsq.)
Al 28 Mar., 85 18 4721 6205 18 053 0.31473 1.41 0.88 0.48
Ad 28 Mar., 95 7 7257 3422 7 083 0.10153 0.19 0.07 0.18
B1west 30Mar, 95 1 1400 0.79 1 088 0.01139 0.58 0.00 0.03
B4 west 30 Mar., 95 30 3840 50.50 30 025 0.58159 3.94 1.98 0.75
Bieast 30 Mar, 95 1  639.00 74220 1 0988 0.01139 0.02 0.18 0.03
B3 east 3 April, 95 35 4831 270.72 35 013 0.07050 0.29 0.78 0.88
C1 3 April, 95 2 68150 1257 2 095 0.02873 0.08 0.01 0.05
Ga 3 April, 95 1 89.00 78540 1 0.68 0.01138 0.01 0.09 0.03
D1 no data
D3 no data
E1 no data
E2 no data
Zone mean 4779 14544 0.79 042715 0.56 0.81 0.30
Total 96 96
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__ Table A-7.

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 18, 1995.

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coverage quency
(cm) {cmsq.)
Al 10 May, 95 18 5572 75.53 18  0.55 0.12068 0.39 0.29 0.45
Ad 10 May, 95 10 6510 32.20 10 075 0.15351 0.36 0.12 0.25
B1 west 11 May, 95 0 000 0.00 ¢ 1.00 0.00000 0.00 0.00 0.00
B4 west 11 May, 95 32 48.00 8249 32 020 0.64182 279 2.30 0.80
B1east 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 5013 53895 24 040 042712 1.70 9.16 0.60
C1 18 May, 95 2 6100 1649 2 095 0.02873 0.08 0.01 0.05
C3 18 May, 95 2 39.00 47949 2 085 0.02873 0.19 0.91 0.05
D1 19 May, 85 1 56.00 176.71 1 098 001138 0.04 0.06 0.03
o, D3 19 May, 85 11  66.00 327.08 11 073 0.16699 038 1.25 0.28
o E no data
T E2 no data
Zone mean 53,75 220.23 0.76 0.15351 0.53 1.17 0.25
Total 100 100
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Table A-8.

Survey # 8

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Comparison of coral density and percant coverage by zone between transects.
Near-shore zone

October 11, 16, 18, and 20, 1895

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor Coverage quency
(em) (cmsq.}
Al 11 Oct., 95 15 4927 97.28 15 063 0.23768 0.98 0.95 0.38
Ad 11 Oct., 95 4 3025 5380 4 090 0.05837 0.64 0.34 0.10
B1west 16 Oct., 95 1 7200 4.71 1 098 0.01139 0.02 0.00 0.03
B4 west 16 Oct., 95 25 3524 80.14 25 0.38 0.44594 3.59 288 0.63
Bieast 16 0Oct., 95 ¢ 000 0.00 0 1.00 0.00000 0.00 0.00 0.00
B3east 16 Oct., 95 30 53.63 266.72 30 025 0.58159 2.02 5.39 0.76
C1 18 Oct., 95 1 5500 6362 1 098 0.01139 0.04 0.02 0.03
C3 18 Oct., 95 1 99.00 706.86 1 098 0.01139 0.01 0.08 0.03
D1 20 Oct., 95 1 89.00 2968.80 1 0988 001139 0.01 0.35 0.03
D3 20 Oct., 95 8 5950 136.76 8 080 0.12068 0.34 0.47 0.20
E1 20 Oct., 95 10 56.00 365.45 10 075 0.15351 0.49 1.79 0.25
E2 20 Oct., 95 2 7450 1492.26 2 085 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 o8

40



Table A-9.

ﬂéurvey #1

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 6,11,18; August 11,12, 1993,

Species N Mean Mean Size Relative Sample Relative Sample
dist. area range percent area fre- area
{cm) (ecmsq) ({(cmsg) coverage percent  quency fre-
coverage quency
Porites sp. 12 5450 65149 123738 38.35 0.41 16.67 0.03
Acropora aspera 15 35.73 43254 6-5301 31.83 0.34 20.83 0.03
Goniastrea retiformis 5 7280 §67.55 13-2670 21.28 0.23 6.94 0.01
Pocillopora damicornis 36 48.06 38.33 1-452 6.77 0.07 50.00 0.08
Acropora formosa 2 5700 17750 154-201 1.74 0.02 27 0.004
Leptastrea purpurea 2 4150 432 27 0.04 0.0004 278 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, 1983, Feb. 2,4, 1994,

Species N Mean Mean Size Relative Sample Relative Sample
dist. area range percent area fre- area
(em) (cmsg.) (cmsq.) coverage percent  quency fre-
coverage quency
Porites sp. 10 6580 669.79 6-2827 48,72 0.37 22.22 0.03
Acropora aspera 10 37.00 389.71 31484 28.35 0.22 22.22 0.03
Pocilipora damicornis 20 51.00 111.07 1-424 16.16 0.12 44.44 0.05
Goniastrea retiformis 1 99.00 890.64 6.48 0.05 222 0.003
Leptastrea purpurea 4 3425 982 7-13 0.29 0.002 8.89 0.01
Zone mean 5§0.76 305.48 0.76 0.1
Total 45 100.00 100.00
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Table A-11.

Survey # 3.

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Species composition from all transsects within zone. Data on number, size, percent coverage and frequency.
Near-shore zone

June 7,9,10,and 14, 1994

Species N Mean Mean Size Relative Sample Relative Sample
dist. area range percent area fre- area
{em) (emsqg.) (cmsq.) coverage percent quency fre-

coverage quency
Acropora aspera 12 7017 1518.44 22-13823 43.54 0.74 12.50 0.03
Goniastrea retiformis 4 91.50 2735.74 1145-3731 26.15 0.45 417 0.01
Porites sp. (massive} 10 68.30 892349 3-3499 19.68 0.34 10.42 0.02
Pocillopora damicomnis 70 49.01 63.64 1-573 10.64 0.18 7292 0.15
Zone mean 5544 43598 1.7 0.20

Total 96 100.00 100.00
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Tabte 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.

MNear-shore zone
September, October 1694

Species N Mean Mean Size Relative Sample Relative Sample
dist. area range percent area fre- area
{cm) f{(cmsg.) (cmsq.) coverage percent quency fre-

coverage quency
Acropora aspera 19 56.42 862.70 16-11960 86.10 1.69 2317 0.06
Pocillopora damicornis 58 40.22 26.95 1-154 8.21 0.15 70.73 0.18
Porites sp. (massive) 2 4700 533.28 6-1060 5.60 0.10 2.43 0.01
Leptastrea purpurea 3 6000 576 1-9 0.09 0.002 3.85 0.01
Zone mean 44 .87 23217 1.85 0.26

Total 82 100.00 89.98
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_”__Table A-13.

Suivey # 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
dist. area range percent area fre- area
{cm) (cmsq) (cmsq.) 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 21.00 942 3-16 0.05 0.001 2.00 0.01
7 Zone mean 51.06 405.83 2.39 0.25
Total 100 89.94 100.00
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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 Size Relative Sample Relative Sample
dist. area range percent area fre- area
(cm) (cmsq.) (cmsq.) coverage percent quency fre-
coverage quency
Acropora aspera 22 51.45 484.59 13-7069 76.36 0.62 22.91 0.07
Pocillopora damicornis 73 4599 3446 1-239 18.02 0.15 76.04 0.23
Porites sp. (massive) 1 99.00 785.40 5.63 0.05 1.05 0.003
Zone mean 4779 145.44 0.81 0.30
Total 96 100.00 100.00
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Table A-15.

i

"Survey #7.

Andersen Air Force Base Marine Resource Preserve Bassline 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 Mean Mean Size Relative Sample Relative Sample
dist. area range percent area fre- area
(em) (cmsq) (cmsq.) coverage percent  querncy fre-

coverage quency
Acropora aspera 19 5384 75477 87634 65.12 0.76 19.00 0.05
Porites sp. (massive) 7 7171 547.31  16-2651 17.40 0.20 7.00 0.02
Pocillopora damicornis 71 5159 45.64 1-226 14.71 0.17 71.00 0.18
Goniastrea retiformis 1 73.00 490.87 2.23 0.03 1.00 0.00
Heliopora coerula 1 84.00 11231 0.51 0.01 1.00 0.00
Leptastrea purpurea 1 3000 7.07 0.03 0.00 1.00 0.00
Zone Mean 53.75 220.23 1.17 0.25

™ Total 100 100.00 100.00
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Table A-16.

Survey # 8.

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.

October 11, 16, 18, and 20, 1895

Species N Mean Mean Size Relative Sample Relative Sample
dist. area range parcent area fre- area
{cm) (cmsq.) (cmsq.) coverage percent  quency fre-
coverage quency
Porites sp. {massive) 8 66.50 1404.09 28-5576 48.51 0.56 8.16 0.02
Poclllopora damicornis 66 4626 7285 1661 20.76 0.24 67.35 0.14
Goniastrea retiformis 3 78.67 1185.69 573-2199 15.36 0.18 3.06 0.01
Acropora aspera 17 53.59 208.22 13-1414 15.29 0.18 17.35 0.04
Leptastrea purpurea 3 2233 6.02 57 0.08 0.001 3.06 0.01
Favia sp. 1 62.00 079 0.003 0.00004 1.02 0.002
Zone mean 4960 236.29 1.16 0.20
Total 98 100.00 100.00
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Table A-17.

' survey #1

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Comparisen of coral density and percent coverage by zone between transects.
Mid-reef zone

May 6,11,18; August 11,12, 1993,

Site Date N Msan Mean nk-no no/nk Corrsectlon Density Percent Fre-
dist. area factor coverage quency

{cm) {cmsq.)

A2 11 Aug., 93 23 59.30 405.64 23 0.43 0.38974 1.14 461 0.58

AS 11 Aug., 93 13 69.6¢ 59.51 13 0.68 0.20162 0.42 0.25 0.33
B2 west 18 May, 93 1 98.00 28.27 1 0.88 0.01139 0.01 0.00 0.03
B5west 18 May, 93 12  73.00 238.74 12 0.70 0.18781 0.35 0.84 0.30
B2 east 5 May, 93 2 50.00 54098 2 0,95 0.02873 0.11 0.06 0.05
B4 east 5May, 93 14 7471 445825 14 0.65 0.22308 0.40 17.82 0.35

C2 11 May, 93 4 5050 30.04 4 0.80 0.05837 0,23 0.07 0.10

C4 no data

D2 11 May, 93 g 20.67 382.77 9 0.78 0.13387 1.52 5.97 0.23

D4 11 May, 83 22 30.50 1424.89 22 0.45 0.38200 411 58.51 0.55
Zone msean 55.30 1105.37 0.72 0.17381 0.57 6.28 0.28

<" Total 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) (cmsq)
A2 29 Oct., 93 13 5577 23218 13 068 0.20162 0.65 151 0.33
A5 29 Oct., 93 8 63.00 4791 8 0.80 0.12068 0.30 0.15 0.20
B2west nodata
B5west nodata
B2east 5Nov., 93 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00
B4 east 5 Nov., 93 12 7852 476599 12 0.70 0.18761 0.30 14.38 0.30
c2 2 Feb., 94 3 4133 9.16 3 0.93 0.04047 0.24 0.02 0.08
C4 2 Feb., 94 5 7200 158.00 5 0.88 0.07050 0.14 0.22 0.11
D2 4 Feb., 94 6 4950 580.41 6 0.85 0.08899 0.36 211 0.15
D4 no data
Zone mean 62.91 1380.78 0.83 0.10153 0.286 354 0.17
Total 47 47
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Tahle A-19.

SN
.sUrvey #3

Andersen Alr Force Base Marine Resource Preserve Baseline Survey
Comparison of coral density and percent coverage by zone betwesn transects.
Mid-reef zone

June 7,9,10,and 14, 1994

Site Date N Msan Mean nk-no no/nk Corraction Density Percent  Fre-
dist. area {actor coverage quency
{cm) (cmsq.)

A2 7 June, 94 28 5357 110.77 28 0.30 0.52633 1.83 2.03 0.07
A5 7 June, 94 16 68.38 61.26 16 0.80 0.28008 0.56 0.34 0.04
B2 wast 10 Juns, 84 4] 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00
BS west 10 June, 94 14 58.07 68.45 14 0.65 0.22308 0.68 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 @ June, 94 23 7322 1623.28 23 0.43 039974 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, 84 14 4714 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

Ed
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Table A-20.

Survey #4

Andersen Air Furce Base Marine Resource Preserve Baseline Survey
Comparison of coral density and parcent coverage by zone between transects.

Mid-reef zone

September, October, 1984

¢ \
N
et

Ske Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist. area factor coverage quancy
(cm) (cmsq.)
A2 Sept., 94 30 59.70 75.76 30 025 058159 1.63 1.24 0.75
A5 Sept., 94 13 5715 70.20 13 068 0.20162 0.62 0.43 0.33
B2west 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
B2east Oct., 94 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00
B4 east Oct., 94 21 B81.B1 2036.61 21 0.48 0.35611 0.93 18.98 0.53
c2 Oct., 94 6 6650 5.83 6 0.85 0.08899 0.20 0.01 0.15
C4 Oct., 94 15 58.80 31.63 15 0.63 0.23768 0.66 0.21 0.38
D2 no data
D4 no data
Zone mean 59.43 4949.72 0.69 0.19458 0.55 _2.75 0.31
Total 99 98

i
s
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Table A-21.

: Jﬂwey #85.

Andersen Alr Force Base Marine Resource Proserve Baseline Survey
Comparison of coral density and percent coverags by zone betwean transects.
Mid-reef zone

January 11,12,13, 1895

Site Date N Msan Mean nk-no no/nk Correction Density Percent Fro-
dist. area factor coverage quency
{em) (emsq.)

A2 no data

AbS no data
B2wsst 12 Jan., 85 1 3200 314 1 0.98 0.01139 0.1 0.003 0.03
B5wast 12 Jan., 85 18 55.61 146.08 18 0.55 0.28874 0.97 1.41 0.45
B2 east 12 Jan., 85 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00
B4 sast 12 Jan., 95 25 4924 982174 25 0.38 0.44594 1.84 16.95 0.63

c2 no data

C4 no data

D2 13 Jan., 95 15 44.80 567.21 15 0.63 0.22768 1.18 6.72 0.38

D4 no data

Zone mean 48.76 579.40 0.71  0.18088 0.73 4,23 0.30

- *-'a.:;FotaI 59 59
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Table A-22.

Survey # 6. W}
Andersen Alr Force Base Marine Aesource Preserve Baseline Survey

Camparison of coral density and percent coverage by zone between transects.

Mid-reef zone

March 28, 30; April 3, 1895

Site Date N Mean Mean nk-no no/nk Correction Density Percent Fre-
dist, area factor coverage quency

(cm) (emsq.)

A2 28 Mar., 95 26 4262 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
B2 west 30 Mar,, 95 0 0.00 0.00 0 0.00 0.00000 0.00 0.00 0.00
BS west 30 Mar., 95 12 5046 97.09 13  0.68 0.20182 0.78 0.77 0.33
B2 east 30 Mar., 95 ] 0.00 0.00 0 .00 0.00000 0.00 0.00 0.00
B4 east 3 Aprll, 95 21 5582 2573.1% 21 0.48 035611 1.15 29.62 0.53
c2 3 Aprll, 85 13 6069 6.18 13  0.68 0.20162 0.55 0.05 0.33
C4 3 April, 95 17 4929 3553 17 058 0.27532 1.13 0.40 0.43
D2 no data
D4 no data
Zone mean 52,658 614.56 0.68 0.20162 0.73 4.49 0.33
Total 104 104
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Table A-23.

Y

.,..,-%rvey #7

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Comparison of coral density and percent coverage by zone bstween transects.
Mid-reef zone

10, 11, 12, and 18 May, 1995

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

A2 10 May, 95 25 5212 81.78 25 038 0.44584 1.64 1.34 0.08
A5 10 May, 95 16 58.06 103.92 16 0.60 (.26006 0.77 0.80 0.05
B2 west 11 May, 85 0 0.00 0.00 0 1.00  0.00000 0.00 0.00 0.00
B5west 11 May, 95 16 5113 9813 16 0,80 0.26006 0.99 0.98 0.05
B2 sast 12 May, 95 0 0.00 0.00 0 1,00  0.00000 0.00 0.00 0.00
B4 east 12 May, 85 23 53.43 1816.81 23 043 039974 1.40 26.84 0.07
C2 18 May, 95 12 50.58 10.73 12 070 0.18761 0.73 0.08 0.04
C4 18 May, 95 18 5647 26.50 18 053 031473 0.99 0.2¢6 0.06

b2 no data
D4 no data

Zone mean 53.68 450.41 0.65 0.22308 0.77 3.49 0.35

- Total 111 111
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Table A-24.

Survey #8

Andersen Alr Force Base Marlne Resource Preserve Bassaline Survey
Comparison of coral density and percent coverage by zone betwasn transects.
Mid-resf zone.

October 11, 16, 18, and 20, 1995

Site Date N Mean Msan nk-no no/nk Corraction Density Percent  Fre-
dist. aroa factor coverage quency
{cm) (cmsq.)

A2 11 Oct., 85 19 48.11 130.87 19 0583 031473 1.31 1.1 0.48
A5 11 Oct., 95 17 68.24 06.14 17 058 0.27532 0.81 0.78 0.43
B2 wast 16 Qct., 895 0 0.00 0.00 0 1.00 0.00000 0.00 0.00 0.00
B5wsest 16 Oct., 95 17 5359 117.58 17 058 0.27532 0.96 1.13 043
B2 east 16 Oct., 85 0 0.00 0.00 0 1.00 0.00000 0.00 .00 0.00
B84 east 16 Oct., 85 22 7477 3978.22 22 0.45 0.38200 068 2718 055
c2 18 Oct., 85 7 8429 1458 7 0.83 0.10153 0.25 0.04 0.18
C4 18 Oct., 95 23 4381 76.59 23 043 0.39974 2.07 1.59 0.568
D2 20 Oct., 95 16 41.84 35563 16  0.60 0.26006 1.48 5.26 0.40

D4 no data

Zone mean 54,63 B836.36 0.55 0.29874 1.00 8.37 0.34

Total 121 121
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Table A-25.

sﬁrvey# 1.

Andersen Alr 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

May 6,11,18; August 11,12, 1993,

Species N Mean  Mean Size Relative Sample Relative Sample
distance  area range percent area fre- area
(cm) (cmsq.) {cmsqg.) coverage percent quency fre-

coverage quency
Acropora aspora 14 72.36 4461.34 3-47124 56.50 3.55 14.00 0.04
Gonlastrea retiformis 20 33.40 1898.72 7-7210 34.37 2,16 20.00 0.06
Porites sp. 13 51.18 263.41 20-746 310 0.19 13.00 0.04
Pocillopora damicormnis 37 66.24 .77 1-254 2.40 0.15 37.00 0.10
Favia matthaii 5 37.20 466.53 13-1268 2.1 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 28177 0.31 0.02 3.00 0.01
Favlte russelii 1 37.00 283.53 0.26 0.02 1.00 0.00
Heliopora coerulea 2 31.50 119.38 B2-187 0.22 0.01 2.00 0.01
Pachyseris speclosa 1 52.00 63.62 0.06 0.00 1.00 0.00
Porites superfusa 2 79.50 14.14 13-18 0.03 0.00 2.00 0.01
Leptastrea purpurea 1 43.00 12.57 0.01 0.00 1.00 0.00
Zona mean 55.30 1106.37 6.28 0.28

Total 100 100.00 100.00

57



Table A-26.

Survay # 2.

Andersen Alr Force Base Marine Resource Pressrve Bassline Survey

Specles composition from all transects within zone, Data on number, slze, percent coverage and freguency.
Mid-reef zone.

Oct. 29; Nov. 11, 1993; Feb. 2,4, 1994,

Specles N Mean  Mean Slze Relative Sample Relativa Sample
distance  area range percent area fre- area
{em) (cmsa) (emsq.) coverage percent quency fre-
coverage quency
Acropora aspara 11 76.55 5203.26 102-125986 88.20 312  23.40 0.04
Porltes sp. 6 52,33 622,69 3-2651 576 0.20 12,77 0.02
Poclllopora damicornls 25 58.96 14159 3-550 5.45 0.19 53.19 0.09
Goniastrea retiformis 1 60.00 318.08 0.48 0.02 213 0.004
Favia pallida 1 80.00 39.27 0.06 0.002 2.13 0.004
Leptastrea purpursa 3 58.00 8.16  3-13 0.04 0.001 6.38 0.01
Zone mean 62.91 1380.78 3.54 017
Total 47 100.00 100.00
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Tables A-27.

- .drvey # 3.

Andersen Air Force Base Marine Resource Preserve Baseline Survey
Specles composiion from all transects within zone, Data on number, size, percent coverage and frequency,

Mid-reef zone

June 7,8,10,and 14, 1994

Species N Mean  Mean Slze Relative Sample Relative Sample
distance area range percent area fre- area
{em}y (cmsq) (cmsq.) coverage percent gquency fra-
coverage quency
Gonlastrea retiformis 21 §2.90 1882.11 64-8718 42.42 1.46 17.36 0.05
Acropora aspera 19 69.84 1940.30 9-25133 39.57 1.37 15.70 0.05
Favia matthali 8 55.63 789.42 20-2847 6.78 ¢.23 6.61 0.02
Acropora digitifera 7 53.00 821.08 78-2121 617 0.21 5.79 0.02
Poclllopora damlcormnis 47 64.32 67.36 1-347 3.40 0.12 38.84 012
Porltes sp. (massive) 4 57.76 207.74 77-491 0.88 0.03 3.31 0.01
Hellopora 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 0.01 0.83 0.003
Favitas 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
Forites annae 1 80.00 42.41 0.05 0.002 0.83 0.003
Psammocora contigua 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 Alr Force Base Marine Resource Preserve Baseline Survey

Spacies composition from all transects within zone. Data on number, size, percent coverage and frequency.
Mid-reef zone

September, October, 1994

Specles N Mean  Msan Size Relative Sample Reslative Sample
distance area range percent area fre- area
{cm} {cmsq.) (cmsq.) coverage percent quency fre-

coverage quency
Acropora aspera 15 65.13 2844.97 1-21205 86.26 2.37 15.15 0.05
Poclilopora damicornis 57 58.49 72,16 3-1766 8.31 0.23 57.58 0.18
Porites sp. {massive) 8 64.88 256,14 5-962 4,14 0.1 8.08 0.03
Hellopora cosruia 4 50.25 123.50 &7-254 1.00 0.03 4.04 0.01
Psammocora contigua 1 54.00 75.40 0.15 0.00 1.01 0.00
Leptastrea purpurea g §3.78 506 212 0.09 0.00 5.09 0.03
Psammocora sp. 1 48.00 11.78 0.02 0.00 1.1 0.00
Mentipora sp. 4 52.50 2.16 1-3 0.02 0.00 4.04 0.01
Zone mean 58.43 499.72 2.75 0.31

Total 89 100.00 100.00
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Table A-29.

‘Survey #5.

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Species composition fromn 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) (cmsg) (cmsq.) coverage percent quency fre-

coverage quency

Acropora aspera 21 4876 1095.18 15-176T1 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 0.04
Acropora digitifera 4 57.50 427.26 79-707 5.00 0.21 6.78 0.02
Acropora valida i 17.00 267.04 0.78 0.03 1.69 0.01
Pocillopora damicornis 15 56.93 1073 164 0.47 0.02 2542 0.08
Favia matthaii 3 26.67 4503 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 0.1
5 ‘"-"*,_‘g
Zone mean 4976  579.40 423 0.30
Total 59 100.00 99.98
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Table A-30.

Survey #86.

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Species composition from ali transects within zone, Data on number, size, percent coverage and frequency.
Mid-reef zone

March 28,30; April 3, 1995

&, i
T

Species N Mean Mean Sijze Relative Sample Relative Sample
distance  area range percent area fre- area
{cm) (cmsg.) (cmsq.) coverage percent quency fre-
coverage guency
Porites sp. (massive) 6 59.00 363.64 85-707 33.57 1.51 577 0.02
Acropora sp. 6 75.17 10943 111 12.87 0.58 5.77 0.02
Goniastrea retiformis 1 89g.00 77.89 12,06 0.54 0.96 0.003
Acropora aspera 20 58.55 126.71 6-45239 11.81 0.53 19.23 0.06
Pocillopora damicornis 52 51.77 131.68 2-200 10.67 0.48 50.00 0.16
Leptastrea purpurea 11 36.82 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 1267 24845 316 4.92 0.22 2.88 0.01
Favia matthaii 1 33.00 81.16 4.19 0.19 0.86 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.

%

i
“wlrvey #7

Andersen Alr Force Base Marine Resource Preserve Baseline Survey

Specles composition from all transects within zone: denslty, percent coverage and frequency
Mid-reef zone

10, 11, 12, 18, and 18 May, 1995

Specles N Mean  Mean Size Relative Sample Relative Sample
distance  area range percent  area fre- area
(em) {cmsg.) (cmsq.) coverage percent quency fre-

coverage quancy
Acropora aspera 18 §7.17 2446.51 3-31416 848.08 3.07 16.22 0.06
Poclllopora damicomis 58 55.34 48.06 1357 5.58 0.19 52.25 0.18
Porites sp, (massive) 8 59.00 305.62 35-785 4.89 017 7.21 0.03
Haliopora caerufa 2 25.00 251.33 79-424 1.01 0.04 1.80 0.1
Parites (encrusting) 7 43.71 13.183  1-57 0.18 0.01 6.31 0.02
Laptastrea purpurea 11 42,78 685 1-20 0.156 0.01 9.81 0.03
Acropora sp. 6 58.50 746  2-14 0.08 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 Alr Force Base Marine Resource Preserve Baseline Survey
Specles composition from all transects within zons. Data on number, size, percent coverage and frequency.

Mid-reef zons.
Cctober 11, 16, 18, and 20, 1995

Specles N Mean  Mean Size Reiative Sample Relalive Sample
distance  area range percent area fre- area
{cm) (cmsqg.} (emsq) coverage percent quency fre-
coverage quency
Acropora aspsra 18 73.00 4604.12 13-23562 86.44 7.24 15.70 0.05
Fcrites sp, (massive) 13 52.6¢ 333,85 1-1378 4,29 0.36 10.74 0.04
Poclilopora damicornis 57 52.75 §5.34 2440 3.12 0.26 47.11 0.186
Acropora digitifera 4 48,75 503.24 64-912 1.99 017 3.31 0.01
Favia matthaif 2 53.50 825.06 742-048 1.63 0.14 1.65 0.01
Hellopora cosrula 4 35.26 203.81 79471 0.81 0.07 331 0.01
Gonlastrea retiformis 3 37.67 251.07 212-315 0.74 0.056 248 0.01
Favia sp. 3 53.67 183.52 28412 0.54 0.05 248 0.01
Acropora valida 2 41.00 107.60 3B-167 0.21 0.02 1,68 0.01
Platygyra pini 1 82.00 78.54 0.08 0.01 0.83 0.003
Leptastrea purpurea 10 49.00 746  1-16 0.07 0.01 8.28 0.03
Acropora sp. 1 80.00 38.48 0.04 0.00 0.83 0.00
Montlpora 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.

arvey #1,

Andersen Air Force Base Marine Preserve Baseline Survey

Comparison of coral density and percent coverage by zone betwesn transects.
Near-crast zone

May 6,11,18; August 11,12, 1993,

Site Data N Mean Mean nk-no no/nk  Correction Dansity Percent Fre-
dist. area factor Coverage quency

{cm) (cmsqg.)

A3 11 Aug., 93 34 49.79 251.35 34 0.15 0.70845 2.86 7.18 0.28
AB 11 Aug., 93 40 40.20 408.31 40 1.60 1.00000 6.18 25,27 0.33
B3w 18 May, 93 21 39.85 419.64 21 0.48 0.35611 2.23 9.36 0.18
Zons mean 43.58 354.64 c.21 0.62931 3.31 11.75 0.79
Total 85 a5
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Table A-34.

Survey # 3.

Andersen Alr Force Base Marine Resource Preserve Basellne Survey
Comparison of coral density and percant coverage by zone between transects.

Near-crest zone
7and 10 June, 94

p
L
g

Slta Date N Mean Mean nk-no no/nk  Correction Density Percent Fre-
dist. area factor Coverage quency
{em) (cmsq)
A3  7.June, 94 37 53.81 416.71 37 008 081771 282 11.77 0.93
A5 7June, 94 40 36.80 37122 40 0.00 1.00000 7.38 27.41 1.00
B3w 10June, 94 15 67.40 674.6 15 063  0.23768 0.52 3.53 0.38
Zone mean 48.63  438.98 0.23 0.60502 2.56 11.23 0.77
Total 92 82
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Table A-35.

5

Sﬁrvey #4,

Andarsen Air Force Base Marine Resource Preserve Baseline Survey
Comparison of coral density and percent coverage by zone between transacts.

Near-crast zone
Sept 30, 1994

SHte Date N Mean nk-no no/nk  Correction Density Percent Fre-
dist. factor Coverage quency
{cm)
A3  Sept. 30, 84 35 50.54 35 013 0.73741 2.89 5.35 0.88
AS  Sept. 30, 94 38 33.95 39 0.03 091630 7.95 35.786 0.98
B3 w no data
Zone mean 41,13 0.08 081771 4.83 15.68 0.93
Total 74 74
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Table A-36.

Survey # 1.

Andersen Alr Force Base Marine Praserve Baseline Survey

Comparison of coral density and percent coverage by zone between transects.

Mid-reet zone

May 6,11,18; August 11,12, 1993

Specles N Mean Mean Size Relative Sample Relative Sample
distance area range percent area percent area
(cm) {cmsg.} (cmsq.) coverage percent fre- fre-

coverage quency  quency
Gonliastrea retiformls 18 33.78 T15.06 134241 38.20 4.49 18.95 0.15
Leptoria phyrgla 2 22.50 3085.41 2121-4010 18.20 214 2.1 0.02
Porites sp. 3 74,00 91113 B7-1840 8.1 0.95 3.16 0.03
Potrites annae 2 67.00 728.85 201-1257 433 0.51 2.11 0.02
Favla stelligera 1 28.00 1335.18 396 047 1.05 0.01
Poclifopora damicornis 21 43.86 61.67 2-183 3.84 0.45 22.1 0.18
Pavona varians 2 89.50 618.89 531.707 3.67 043 2.11 0.02
Pocliiopora vernicosa 16 45.88 72.80 13-255 345 0.40 16.84 0.13
Hellopora coerula 2 42.00 531,71 491-573 3.16 0.37 2.11 0.02
Acropora palifera 1 B1.00  911.85 2.7 0.32 1.05 0.01
Psammocora obtusangula 6 22,67 147.92 7-573 2863 0.31 6.32 0.05
Montlpora ehrenbergll 1 54.00 57255 1.70 0.20 1.05 0.01
Favia matthail 2 46,00 17632 38314 1.05 0.12 2.11 0.02
Acropora valida 2 42,50  159.83 95-225 0.95 0.11 2.1 0.02
Acropora sp, 1 98,00  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
Leptastrea purpurea 2 38.00 133.52 13-255 0.79 0.09 211 0.02
Acropora surculosa 1 4500 226,98 0.67 0.08 1.05 0.01
Porites superfusa 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 selchslli 1 35.00 31.42 0.08 0.01 1.05 0.01
Zone mean 43,58 35464 11.74 0.78

Total 95 100.00 100.00
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Teble A-37.

- survey # 3.

Andersen Alr Force Base Marine Resource Preserve Baseline Survey

Speciss composition from all transects within zone, Data on number, size, parcent coverage and frequency.
Near crest zone

June 7,9,10,and 14, 1994

Specles N Mean Mean Size Relative Sample Relative Sample
distance  area range percent area percent area
(cm) (cmsqg) (cmsq) coverage percent fre- fre-

coverage quency  quancy

Gonlastrea retfformis 14 66.21 1582.39 12-7540 55.20 6.20 15.22 012
Heliopora coerula 2 27.50 2584.35 16-5153 12.80 1.44 217 0.02
Porites sp. (massive) -] 65,50 631.20 13-2042 938 1.05 6.52 0.05
Poclilopora damlcornis 20 46,25 120.98 7-806 6.44 0.72 21.74 0.17
Acropora varlabliis a 4763 22217 20-573 4.40 0.49 8.70 0.07
Poclllopora veriucosa 17 38.06 82,74 12-238 3.48 0.39 18.48 0.14
Acropora pallfera 2 34,00 456.32 64-849 2.26 0.25 217 002
Favia matthall 3 52.00 224.89 20-605 1.67 019 3.26 0.03
Leptastrea purpurea 2 51.00 283.14 154-412 1.40 0.16 217 0.02
Acropora nasuta 1 99.00 293.74 0.73 0.08 1.08 0.01
Psammocora conligua 5 38.00 52.46 3-181 0.65 0.07 5.43 0.04
Porites annae 1 72.00 251.33 0.82 0.07 1.08 0.01
Favia stelligera 1 81.00 178.71 0.44 0.05 1.09 0.01
s Typhastrea chalcidicum 2 22.00 75.79 64-88 0.38 0.04 217 0.02
-...slontipora sp. 8 41.75 7.95 3-14 0.16 0.02 8.70 0.07
Zonhe mean 48.63 438.98 11.23 0.77
Total g2 100.00 100.00
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Table A-38.

Survey # 4.

Andersan Alr Force Base Marine Resource Pressrve Baseline Survey

Species composition from all transects within zone: density, percent coverage and frequency.

Near crest zong
September 30, 1994

o

Specles N Mean Mean Size Relative Sample Relative Sample
distance  area rangse percert  area percent area
{cm) ({emsg) {(cmsq.) coverage percent fre- fre-

coverage quency  quency
Gonlastrea retiformis 6 53.33 1725.52 113-3827 44,34 6.95 8.33 0.08
Hellopora coerula 4 29.00 1460.25 9-5027 25.02 392 556 0.05
Porites sp. (massivs) 2 63.00 1030.83 177-1885 8.83 1.38 2.78 0.03
Foclilopora damicomnis 20 41.40 89.89 3-194 7.70 121 27.78 0.25
Poclilopora setchell! 17 37.88 61.08 7173 445 0.70 23.61 0.21
Psammocora contigua 5 2480 169.49 3-412 3.63 0.57 6.94 0.06
Acropora sp. 4 35,50 128.22 1-382 2,20 0.34 5.56 0.05

Acropora palifera 1 85.00 282.74 1.21 0.18 1.39 0.01 .
Acropora sp. 3 2 19.00 107.60 &2-163 0.e2 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 3-38 0.42 0.07 972 0.09
Puodilfopora meandrina 1 89.00 75.40 0.32 0.05 1.39 0.01
Favia maithaii 1 70.00 31.42 0.13 0.02 1.39 0.01
Cyphastrea chalcidicum 1 70.00 31.42 0.13 0.02 1.39 0.01
Zone mean 4113 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 cm 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 Al, A4, Ble, Cl, and C3 (Table 11). Low density
transects (overall mean values between 2.3-51.5 H. atra per100 meters square)were Blw, B4w,
B3e, and D1, D3, El and E2 (Table 9, Figures 9a). High density transects Al, Al, Ble, Cl, and
C1 had mean values ranging from 101.0-481.8 H. atra per 100 meters square (Table 9 and Figure

gb).
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, BSw, 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 10a). 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 10b).

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% (A1, A4, Ble, C1, and
C3) (Table 9, Figures 9a, 9b). Seven of the 1{ 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, AS, B2e, C2) (Table 10, Figure 10a, 10b).

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-1 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.

Bibliography
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1993. Andersen Air Force Base Marine Resource Preserve Baseline Survey of Marine Resources.
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Report No. 27. October 12, 1993.
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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.

Survay
Transect Ist 2nd 3rd 4th 5th 6th 7th 8th Mean Stds Range*
5193 2/94 6/94 9/94 1/95 3795 5/95 10/95
A1l 2 3 no data 4 5 5 g 5 4.7 2.2 2.5-6.9
Ad 5 8 no data 3 4 7 5 3 5.0 1.9 3.1-68
Biw 4 2 no data 3 9 8 12 6 6.0 3.5 2.5-8.5
Bdw ] 6 no data no data 3 5 8 7 58 1.7 4.1-7.5
Ble no data 3 no data 3 5 9 4 6 50 2.3 2.7-7.3
B3e no data 5 no data 4 2 6 1 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 50 3.2 1.8-8.2
D1 4 7 no data no data 6 no data 5 5] 56 1.1 4.5-8.7
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 55 2.1 3.4-76
E2 5 7 no data no data 6 no data no data 4 55 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 Ist 2nd 3rd 4th 5th 6th 7th 8th Mean Stds Range*
5/93 2/94 6/94 9/94 1/95 3/95 5/85 10/95

A2 6 4 no data 7 no data g 8 7 6.8 1.7 5.1-8.5
A5 5 3 no data 5 no data 5 5 4 45 0.8 3.7-5.3
B2w 3 2 no data 3 4 5 7 4 4.0 1.6 24-56
B5w 2 5 no data 3 8 7 7 8 5.7 2.4 3.3-8.1
B2e no data 2 nec data 5 3 8 2 6 3.7 2.4 1.3-6.1
Bde no data 5 no data no data 6 4 8 4 54 1.7 3.7-71
c2 3 2 no data g no data 4 9 8 5.8 3.2 2.6-9.0
C4 2 5 nodata nodata nodata 8 11 8 6.8 3.4 3.4-10.2
D2 no data 8 no data no data g no data 7 11 8.8 1.7 7-10.5
D4 no data 8 no data no data nodata nodata nodata no data 8.0

*Range defined as plus or minus one standard deviation from the mean.
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AAFB Marine Resource Preserve

Invertebrate diversity : mid-reef zone
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Table 3, |

Survey 8

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinveriebrate species diversity :number of different species per transect.

Near-crest zone: All survey comparison.

Survey ;
Transect Ist 2nd 3rd 4th 5th 6th 7th &th Mean Stds Range*
5/93 2/94 6/94 9/84 1/85 3/95 5/95 10/95
A3 5 no data | no data 11 no data | no data | no data| no data 8 4.24 3.8-12.2
AB 5 no data | no data 9 no data | no data | no datal no data 7 2.83 4.2-98
B3w 12 no data | no data | no data | no data | no data | no dataj no data 12

| |

l

J

|

*Range defined as plus or minus one standard deviation from the mean.
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AAFB Marine Resource Preserve

Invertebrate diversity.near-crest zone
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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 47 A2 6.8 A3 8.0
Ad 5.0 A5 4.5 AB 7.0
B1w 8.0 B2w 4.0 B3 w 12.0
B4 w 5.8 B5 w 5.7
Blie 50 B2 e 3.7
Ble 6.0 B4 e 5.4
C1 3.8 c2 5.8
Cc3 5.0 C4 6.8
B3 586 p2 8.8
D3 5.8 D4 8.0
E1 55
EZ2 55
Mean 5.3 6.0 9.0
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Table 5.

Survey 8

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

Transects

Survey Al Ad Biw Ba4w Bile B3e C1 C3 D1 D3 E1 E2
#1 830 722 130 120 247 130 389 290 65 998 31 37
#2 389 340 nodata nodata 114 74 390 250 49 25 28 18
#3 nodata nodata nodata nodata nodata nodata nodata nodata nodaia nodata nodata nodata
#4 336 384 8 nodata 278 212 18 B nodata nodata nodata nodata
#5 592 702 116 64 166 122 nodata nodata 54 34 26 64
#6 822 962 168 66 238 136 804 538 nodata nodata nodata nodata
#7 770 1222 218 88 244 144 918 640 54 84 nodata nodata
#8 696 632 176 62 290 84 1814 662 86 68 48 24

Mean 648 708 136 80 225 129 722 398 62 62 33 36
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Density per 100 m sq : near-shore zone

AAFB Marine Resource Preserve
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Table 8.

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 Ab B2w Bbw 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 nodata nodata nodata no data nodata nodata nodata nodata nodata
#4 352 272 12 no data 388 6 40 no data nodata nodata
#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 a0 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 3z

83

L
e



' AAFB Marine Resource Preserve l

Density per 100 m sq : mid-reef zone
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Tabie 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.

H
g

Transects

Survey A3 AB 83w
#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 neo 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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{ AAFB Marine Resource Preserve

I Density per 100 m sq : near-crest zone
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Table 8.

Survey 8

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate species density : mean number of individuais estimated per 100 meters sq
All zone comparison of averall 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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Mean invert density : all zones

AAFB Marine Resource Preserve
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Table §

l

l

!

l

l

f

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Near-shore transects, May 1993 - October 1895, all survey comparison

Holothuria atra | Changes in mean densities per 100 m sq, over time.
i
Transect Survey | Survey | Survey ! Survey | Survey | Survey | Survey | Survey

ist 2nd 3rd 4th 5th 6th 7th Bth Mean Stds

Al nd 183 nd 165 292 405 376 344 2985.8 98.4
Ad nd 161 nd 189 340 464 602 312 344.7 167.0
Biw nd nd nd nd 40 63 67 68 47.6 29.0

B4 w nd nd nd nd 30 16 25 22 233 5.9
Ble nd 52 nd 134 76 102 116 126 101.0 31.5
B3e nd 22 nd B4 60 53 58 26 51.5 234
C1 nd 192 nd nd nd 401 450 884 481.8 290.6
Cc3 nd 116 nd nd nd 262 314 308 250.0 92.3

D1 nd 0 nd nd 1 nd 2 6 2.3 2.6

D3 nd 1 nd nd 2 nd 10 4] 33 4.6

E1 nd B nd nd 10 nd nd 5 7.0 2.6
E2 nd 4 nd nd 26 nd nd 4 1.3 12.7
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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 |

"1Andersen Air Force Base Marine Resource Preserve Bassline Survey

Mid-reef transects, May 1843 - October 1895, all survey comparison

Holothuria atra | Changes in mean densities per 100 m sq. over time.
Transect Survey | Survey | Survey | Survey | Survey | Survey | Survey | Survey
1st 2nd 3rd 4th 5th 6th 7th 8th Mean Sids
A2 nd 99 nd 167 nd 285 282 280 218.6 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
BSw nd nd nd nd 16 24 12 5 14.3 7.8
B2e nd 45 nd 192 170 178 245 214 174.0 68.8
Bde nd 5 nd nd 30 26 21 8 i8.0 11.0
ce nd 462 nd nd nd 5982 586 540 570.0 75.8
C4 ngd 160 nd nd nct 234 200 94 172.0 60.2
D2 nd nd nd nd 1 nd 2 4 2.3 1.5
D4 nd nd nd nd nd nd nd nd nd nd

i
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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

l I

l

%

Andersen Alr Force Base Marine Resource Preserve Basaline Survey

Conspicuous macroinveriebrates

Near-shore transects, May 1993 - October 1995

Mean values for numbers of each species found within 50 m beit tfransects from all surveys combined

Species Al Ad Biw | Bidw | Bie | B3e Ci C3 D1 D3 E1l E2
Mean | Mean | Mean | Mean | Mean { Mean | Mean | Mean | Mean | Mean | Mean | Mean
N=6|N=6| N=5 | N=4 | N=B | N=B N2 iN=g N=4 | N=4|N=3|N=3

Crustaecea

Asectodes 0.3

Dardanus 0.2

Echinodermata

Actinopyga echinites 0.5 3.5 1.0 0.8 0.2 0.2 0.3

Bohadschia argus 0.2 0.2 1.8 1.3 1.3 0.7 1.0

Diadema sp. 1.3

Echinotrhix diadema 0.3

Euapta godoffryi 0.3

Holothuria atra 2058 (3447 | 476 | 233 | 101.0| 51.5 [ 48B1.B | 2500 ! 23 3.3 7.0 11.3

H. cinerascens 0.3 0.3

H. hilla 0.2

H. Isucospilota 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

Stichopus chloronotus 0.8 1.8 0.4 1.0 1.5 1.2 1.8 2.8

Synapta maculata 0.3 0.4 5.0 0.8

Cnidaria

Hereractis sp. 2.0 0.7 0.3 0.3 8.5

Mollusca

Cerithium nodulosum 0.2

Chichoreus sp. 0.3

Conus cattus 0.2 1.0 0.2 1.0 0.3

C. ebrasus 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. flavidus 0.5 0.5 2.8 0.8 0.3 0.5 0.8 0.7 0.7

C. leppardus/pulicarius 0.3

Conus sp. 0.3 0.8 1.0 0.2 0.3 0.5

C. sponsalis 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

Deandropoma sp. 1.5 0.8 0.3

Drupa {purple} 0.3

Mitre stitica 0.2 0.2 0.3

Morula sp. 0.3 0.3

Nudibranch 0.2

Octopus 0.3

Thais tuberosa 0.3 2.0 0.3 0.5 0.3 0.3 0.8 1.5

Tridacna maxima 0.3

Vasum turbinsllus 0.5 0.3 3.0 0.5 0.2 0.5 1.8 2.8 1.8 0.3

Density par 100msqg 600.7 | 706.0 ;1 137.2 | 70.0 | 221.0 | 127.7 | 980.5 | 521.0! 59.5 | 50.0 | 30.7 | 33.3

Percentage H. atra 985 | 976 | 694 [ 66.4 | 914 | 807 | 983 | 96.0 7.6 13.0 | 45.7 | 68.0
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Table 12 l ? I | i | | | i |

| I I 3 | | | i | %

Andarsen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertabrates

Mid-resf transects, May 1993 - Oclober 1995

Maan values for numbers ¢f each species found within 50 m belt transects from all surveys combined

Species A2 A5 Bew | B5w | B2e | Bde cz C4 02 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 argus 0.2 0.3 0.2 1.6 0.3

Diadema sp. 1.0 0.3

Echinometra matthaii 0.4 0.3

Echinotrhix diadema 0.8 0.3

Holothuria atra 2186 | 186.0{ 18.2 | 143 | 174.0] 18,0 | 570.0 [172.0| 2.3

H. cinerascens 4.7

H. laucospilota 0.3 0.3 0.3

H. nobilis 0.2

Stichopus chloronotus 4.6 2.6 1.2 1.0 1.3 0.4 1.5 2.5

Synapta maculata 6.6

Cnidaria

Herteractis sp. 0.6 0.2 15.8 2.0

Mollusca

Bursa sp. 0.3

Cerithium nodulosum 1.5 2.5

Chichoreus sp. 0.2 0.7

Conus caftus 0.2 0.3 4.5

C. flavidus 0.4 2.6 1.5 0.3 0.5 0.5

C. sbragus 0.2 0.2 0.4 1.3 1.3 0.2 1.0

C. lsopardus/pulicarius 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 monsia 0.4 0.6 0.4 0.5 0.2 0.2 0.5

C. annulata 0.3 1.0

Dendropoma sp. 0.0 8.5

Drupa sp. {purple) 0.2 0.3 0.3

Mitre stitica 0.2 0.2 0.3

Morula sp.

Nudibranch 0.3

Thais tuberosa 0.2 0.6 1.4 0.5 0.3 0.4 1.0

Tridacna maxima 1.0 0.2 0.3 0.3

Trochus niloticus 0.0 0.3 1.0

Trochus sp. 0.3 0.3

Vasum turbinsllus 0.2 0.2 0.2 0.3 0.8 10.0

Estimated per 100 msqg) 464.0 | 3844 : 544 | 61.5 | 360.0! 57.6 | 1158.0 396.5 | 60.7

Percentage H. atra 942 | 968 | 66.9 | 46.3 | 96.7 | 625 | 984 | 868 | 7.7
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Table A-1 |
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I

i

{

[

]

2

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicugus macroinvertebrates

||

Near-shore fransects, May 1993 - October 1895, all survey comparison

Species

Al

Al

Al

Al

Al

Al

Al

Al

Al

Al

1st

2nd

3rd

4th

5th

6th

7th

Bth

Mean

Sids

nd

nd

Crustaecea

Asctodes

Dardanus

Echincdermata

Actinopyga echinites

0.5

0.5

Bohadschia argus

0.2

0.4

Diaderna sp.

Echinotrhix diadeama

Euapta godofiryi

Holothuria atra

183

166

282

405

376

344

285.8

98.4

H. cinerascens

H. hilla

H. leucospilota

H. pervicax

Linckia mulfifora

0.2

0.4

Ophiuroid

Stichopus chloronotus

0.8

1.0

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Cerithium nodulosum

Chichoreus sp.

Conus cattus

0.2

0.4

C. sbraeus

0.3

0.5

C. flavidus

0.5

0.5

C. legpardus/pulicarius

Conus sp.

0.3

0.5

C. sponsalis

Cypraea moneta

0.2

0.4

Dendropoma sp.

Drupa {purple)

0.3

0.5

Mitre stitica

Morula sp.

Nudibranch

0.2

0.4

Octopus

Thais tuberosa

0.3

0.8

Tridacha maxima

Vasum ceramicum

0.5

0.5

Density per 100 m sq.

388

336

592

822

770

686

600.7

201.0

Percentage H. atra

88.5

g8.2

88.6

98.5

97.7

98.9

88.5

*nd = no data
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Table A-2
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[
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Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrates I

I

Near-shore transects, May 1993 - October 1895, all survay comparison

Species

A4

Ad

A4

Ad

Ad

Ad

A4

Ad

A4

Ad

1st

2nd

3rd

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

Crustaecea

Aoctodes

Dardanus

Echinodermata

Actinopyga echinites

3.5

3.1

Bohadschia argus

b

0.2

0.4

Diadema sp.

Echinotrhix diadema

Euapta godofiryi

Holothuria atra

161

189 | 340

464

602

312

3447

167.0

H. cinerascens

H. hiila

H. leucospilota

0.2

0.4

H. pervicax

Linckia multifora

Ophiuroid

Stichopus chloronotus

Synapta maculata

—

Cnidaria

Herteractis sp.

Mollusca

Cerithium nodulosum

Chichoraus sp.

Conus cattus

C. sbrasus

2.3

C. iflavidus

0.8

Conus leopardus/pulicarius

Conus sp.

C. sponsalis

Cypraea moneta

Dendropoma sp.

Drupa (purple}

Mitre stitica

Morule sp.

Nudibranch

Octopus

Thais tuberosa

Tridacna maxima

Vasum turbinellus

0.3

0.8

Density per 100 m sq.

334

384

702

962

1222

632

706.0

3404

Parcantage H. atra

96,4

98.4[96.9

86.5

98.5

98.7

87.6

*nd = no data
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Table A-3

i

[

|

l

i

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertabrates |

Near-shore transects, May 1893 - October 1985, all survey comparison

Species

Blw

Blw

Blw

Biw

Blw

81w

Biw

Blw

Blw

Blw

1st

2nd

3rd

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

nd

Crustaecsa

Aectodes

Dardanus

Echincdermata

Actinopyga_echinites

Bohadschia argus

—
|0

—

Diadema sp.

Echinotrhix diadema

Euapta godofiryi

Holothuria atra

40

63

67

68

47.6

28.0

H. cinerascens

H. hilla

0.2

0.4

H. laucospilota

H. pervicax

Linckia multifora

Cphiuroid

Stichopus chiloronotus

0.4

0.5

Synapta maculata

0.4

0.5

Cnidaria

Herteractis sp.

Mollusca

Cerithium nodulosum

0.2

Chichoreus sp.

Conus cattus

C. ebrasus

6.4

C. flavidus

pury

—

2.8

Conus leopardus/pulica

rius

Conus sp.

0.8

C. sponsalis

Cyprasa moneta

0.8

Dendropoma sp.

Drupa {purple)

Mitre stitica

0.2

0.4

Morula sp.

Nudibranch

Oclopus

Thais tubsrosa

2.0

29

Tridacna maxima

Vasum turbinellus

13

3.0

5.7

Density per 100 m sgq.

116

168

218

176

137.2

80.8

Percentage H. atra

0.0

69.0

75.0

61.5

77.3

69.4

*nd = no date
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Table A-4 L T 1 § T T T '] |
L P 1 [ T i |

Andersen Air Force Base Marine Resource Preserve Bassline Survey
Conspicuous macroinvertebrates
Near-shore transects, May 1993 - Octeber 1895, all survey comparison

Spscies B4 w|B4 w|B4 w|B4 wiB4 wB4 wiB4wiB4w B4wl|Bdw
1st [ 2nd | 3rd [ 4th | 5th | 6th | 7th | 8th Msan! Sids
nd | nd | nd | nd

Crustaecea
Aesctodes
Dardanus
Echinodarmata
Actinopyga schinites 1 2 0.8
Bohadschia argus 3 1 1 1.3
Diadema sp.
Echinotrhix diadema
Euapta godoffryi
Holothuria atra 30| 16 ] 25 | 22 233 | 5.9
H. cinerascens
H. hilla

H. leucospilota 2 1 08 | 1.0
H. pervicax
Linckia multifora
Ophiuroid
Stichopus chloronotus 3 1 1.0 | 1.4
Synapta maculata 9 10 1 50 | 5.2
Cnidaria
Herteractis sp. 2 2 4 201 186
Mollusca

Caerithium nodulosum
Chichoreus sp.
Conus cattus

C. sbrasus 1 0.3 | 0.5
C. flavidus

C. leopardus/pulicarius
Conus sp.

C. sponsalis

Cypraea moneta 1 1 0.5 | 0.6
Dendropoma sp.
Drupa {purple)
Mitre stitica
Morula sp.
Nudibranch
Octopus

Thais tuberosa 9 03 ! 0.5
Tridacna maxima
Vasum turbinellus

Jury s
WO

Density per 100 m sq. 64 | 66 | B8 | 62 70.0 | 121

Percentage H. atra 93.8|48.5|56.8/71.0 66.4

*nd = no data
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Table A-5
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Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrates

Near-shore transects, May 1993 - October 1995, all survey comparison

Speciss

Ble

Ble

Ble

Ble

Bie

Bie

Blie

Bile

Ble

1st

2nd

4th

5th

6th

7th

8th

Mean

Stds

nd

Crustaecea

Asctodes

Dardanus

0.4

Echinodermata

Actinopyga echinites

0.4

Bohadschia argus

0.8

Diadema sp.

Echinotrhix diadema

Euapta godoffryi

Holothuria atra

52

134

76

102

116

126

101.0

31.5

H. cinsrascens

H. hilla

H. leucospilota

H. pervicax

Linckia multifora

Ophiuroid

Stichopus chloronotus

1.5

1.2

Synapta maculata

Cnidaria

i

Herteractis sp.

Mollusca

Cerithium nodulosum

Chichoreus sp.

Conus cattus

C. ebrasus

2.5

C. flavidus

0.8

C. leopardus/pulicarius

Conus sp.

1.0

C. sponsalis

Cypraea moneta

1.0

Dendropoma sp.

Drupa (purple)

Mitre stitica

Morula sp,

Nudibranch

Cctopus

Thais tuberosa

0.5

0.8

Tridacna maxima

Vasum turbineilus

0.5

0.8

Density per 100 m sa.

110

278

166

238

244

280

221.0

69.5

Percentage H. atra

84.5

86.4

81.6

85.7

95.1

86.9

914

*nd = no data
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Table A-6
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Andersen Air Force Base Marine Resource Preserve Bassline Survey

Conspicuous macroinvertebrates

Noear-shore transacts, May 1983 - October 1895, all survey comparison

Speocies B3e|B3e|B3e|/B3s;iB3e!B38/B39{B3¢ B3s [ B3e
1st i 2nd | 3rd ! 4th | 5th { 6th | 7th | 8th Mean | Sids
nd ngd

Crustascea

Asactodes

Dardanus

Echincdermata

Actinopyga echinites 1 0.2 0.4

Bohadschia argus 2 1 1 0.7 0.8

Diadema sp.

Echinotrhix diadema

Euapta godoffryi

Holothuria atra 22 84 | 60 | 59 | 58 26 51.5 | 23.4

H. cinerascens

H. hilla

H. letcospilota 6 18 3 1 4.7 6.9

H. pervicax

Linckia rmultifora

Ophiuroid

Stichopus chloronotus 2 2 1 2 1.2 1.0

Synapta maculata 2 2 1 0.8 1.0

Cnidaria

Herteractis sp. 2 1 1 0.7 0.8

Mollusca

Carithium nodulosum

Chlichoreus sp.

Conus cattus 1 0.2 0.4

C. ebrasus 3 0.5 1.2

C. flavidus 1 1 0.3 0.5

C. lsopardus/pulicarius

Conus sp. 1 0.2 0.4

C. sponsalis

Cypraea moneta 3 1 1 0.8 1.2

Dendropoma sp. 9 1.5 3.7

Drupa (purpls)

Mitre stitica 1 0.2 0.4

Morula sp.

Nudibranch

Octopus

Thals tubsrosa 2 0.3 0.8

Tridacna maxima

Vasum turbinellus 1 0.2 0.4

Density per 100 m sq. £8 2121 122 [ 1361144 [ 84 127.7 [ 50.9

Percentage H. atra 64.7 79.2| 98.4 |1 86.8| 80.6| 61.9 80.7

*nd = no data
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Table A-7
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i

I
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i
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Andersen Air Force Base Marine Resource Preserve Bassline Survey

Conspicuous macroinvartabrates

Near-shore transects, May 1893 - October 1995, all survey comparison

Species

Ci1

C1

C1

Cii C1

C1

C1

Ct

CH

C1

ist

2nd

3rd

4th | Sth

6th

7th

8th

Mean

Stds

nd

nd

nd | nd

Crustaecea

Asectodes

Dardanus

Echinodermata

Actinopyga echinites

Bohadschia argus

Diadema sp.

Echinotrhix diadema

Euapta godofiryi

Holothuria atra

182

401

450

884

481.8

280.6

M. cinerascens

H. hilla

H. leucospilota

0.3

0.5

H. pervicax

Linckia multifora

Ophiuroid

Stichopus chloronotus

1.8

1.7

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Carithium nodulosum

Chichoreus sp.

0.3

0.5

Conus cattus

C. ebrasus

25

2.6

C. flavidus

C. leopardus/pulicarius|

Conus sp.

C. sponsalis

10

2.5

5.0

Cypraea moneta

0.3

0.5

Dendropoma sp.

Drupa (purple}

Mitre stitica

0.3

0.5

Morula sp.

Nudibranch

Cctopus

Thais tuberosa

0.8

0.5

Tridacna maxima

Vasum turbinelius

0.5

1.0

Density per 100 m sq.

386

804

918

1814

980.5

600.9

Percentage H. alra

98.5

86.8

88.0

g7.5

98.3

*nd = no data
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Table A-8 ]

i

1

| |

]

|

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinveriebrates |

Near-shore transects, May 1893 - October 1995, all survey comparison

Species

C3

C3

c3

G3

C3

c3

c3

C3

C3

1st

2nd

3rd

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

nd

nd

Crustascea

Aeciodes

Dardanus

Echinodermata

Actinopyga echinites

Bohadschia argus

1.0

0.8

Diadema sp.

Echinotrhix diadema

Euapta godofiryi

Holothuria atra

116

262

314

308

250.0

82.3

H. cinerascens

H. hilla

H. leucospilota

0.8

1.0

H. pervicax

Linckia multifora

Ophiuroid

Stichopus chloronotus

2.8

1.6

Synapta macuiaia

Cnidaria

Hertaractis sp.

0.3

0.5

Mollusca

Cerithium nodulosum

Chichareus sp.

Conyus catius

C. sbrasus

C. flavidus

n

C. leopardus/pulicariu

Conus sp.

0.3

C. sponsalis

0.3

Cypraea monsta

Dendropoma sp.

0.8

Drupa {pumple}

Mitre stitica

Morula sp.

0.3

Nudibranch

Octopus

Thais tuberosa

Tridacna maxima

—

Vasum turbinellus

Dansity per 100 m sq.

244

538

840

662

521.0

182.4

Percentage H. atra

85.1

g7.4

98.1

83.1

86.0

*nd = no data
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Table A-8 I

I

P

!

|

!

I

|
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|

Andersen Air Force Bass Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrates |

2

Near-shore transects, May 1993 - October 1995, all survey comparison

Species

D1

D1

D1

D1 D1

D1

D1

D1

B1

D1

ist

2nd | 3d

4th | 5th

6th

7th

8th

Mean

Stds

nd

nd

nd

nd

Crustaecea

Aectodes

Dardanus

Echinodermata

Actinocpyga echinites

0.3

0.5

Bohadschia argus

Diadema sp.

Echinotrhix diadema

Euapta godoffryi

Holothuria atra

23

2.6

H. cinerascens

0.3

0.5

H. hilla

H, leucospilota

19

21

21

13

18.5

3.8

H. pervicax

0.3

Linckia multifora

Ophiurcid

Stichopus chloronotus

Synapta maculata

Cnidaria

Herteractis sp.

0.3

0.5

Mollusca

Cerithium nodulosum

Chichoreus sp.

Conus catius

—

—

C. ebrasus

— |
WO

C. flavidus

C. leopardus/pulicarius

0.3

0.5

Conus sp.

C. sponsalis

"

2.8

5.5

Cyprasa moneta

Dendropoma sp.

Drupa {purple)

Mitre stitica

Morula sp.

Nudibranch

Octopus

Thais tuberosa

Tridacha maxima

Vasum furbinellus

10

2.8

4.9

Density per 100 m sq.

44

54

54

86

54.5

18.3

Percontage H. atra

0.0

3.7

7.4

14.0

7.6

*nd = no data

105



S

Table A-10

]

I

|

|

|

i

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrates

i

Near-shore transects, May 1893 - October 1995, all survey comparison

Species

03

D3

D3

D3

D3

D3

D3

D3

D3

D3

1st

2nd

ad

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

nd

nd

Crustanecea

Aectodes

Dardanus

Echinodermata

Actinopyga echinites

Bohadschia argus

Diadema sp.

Echinotrhix diadema

Euapta godofiryi

0.3

0.5

Holothuria atra

10

3.3

4.6

H. cinsrascens

H. hilla

H. leucospilota

12

6.5

4.2

H. pervicax

Linckia multifora

0.3

Ophiuroid

0.5

Stichopus chloronotus

Synapta maculata

Cnidaria

Herteractis sp.

18

13

8.5

6.9

Mollusca

Cerithium nodulosum

Chichoreus sp.

Conus cattus

0.3

C. ebrasus

0.5

C. flavidus

0.8

C. lsopardus/pulicarius

Conus sp.

0.5

C. sponsalis

0.5

Cyprasa moneta

Dendropoma sp.

Drupa (purple)

Mitre stitica

Morula sp.

Nudibranch

Octopus

Thais tuberosa

1.5

3.0

Tridacna maxima

Vasum turbinslius

1.8

3.5

Density per 100 m sq.

14

34

B4

68

50.0

31.8

Percentage H. atra

14.3

23.8

0.0

13.0

*nd = no data
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Table A-11

I

I

r

l

I

|

Andersen Air Force Base Marine Resource Preserve Bassline Survey

L4
p——

Conspicuous macroinvertebrates |

Near-shore transects, May 1983 - October 1995, all survey comparison

Speciss

E1

E1

E1

E1

E1

E1

E1

E1

E1

E1

1st

2nd

3rd

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

nd

nd

nd

Crustaecea

Aectodes

Dardanus

Echinodermata

Actinopyga echinites

Bohadschia argus

Diadema sp.

Echinofrhix diadema

0.3

0.6

Euapta godoffryi

Holothuria atra

10

7.0

2.8

H. cinerascens

H. hilla

H. leucospilota

0.7

0.6

H. pervicax

Linckia multifora

QOphiuroid

Stichopus chloronotus

Synapta maculata

Chidaria

Herteractis sp.

Mellusca

Cerithium nodulosum

Chichoreus sp.

Conus cattus

C. ebrasus

2.7

341

C. flavidus

—

0.7

0.6

C. lscpardus/pulicarius

Conus sp.

C. sponsalis

10

3.3

5.8

Cypraea moneta

Dendropoma sp.

03

0.6

Drupa (purple)

Mitre stitica

Morula sp.

0.3

0.6

Nudibranch

Octopus

Thais tubsrosa,

Tridacna maxima

Vasum turbinellus

Density per 100 m sq.

18

26

48

30.7

16.6

Percentage H. atra

66.7

76.8

20.8

45.7

*nd = no data
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Table A-12 |
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[ |

I

[ |

[

||

Andersen Air Force Base Marine Resource Presarve Bassline Survey

Conspicuous macroinvertebrates | |

Near-shore transects, May 1983 - October 1995, all survey comparison

Species

E2

E2

E2

E2

E2

E2

E2

E2

E2

1st

2nd

3d

4th

Sth

6th

7th

8th

Mean

Stds

nd

nd

nd

nd

nd

Crustaecea

Asctodes

0.3

0.6

Dardanus

Echincdermata

Actinopyga schinites

Bohadschia argus

Diadema sp.

1.3

1.2

Echinotrhix diadema

Euapta godofiryi

Holothuria atra

11.3

12.7

H. cinerascens

0.3

0.6

H. hilla

H. leucospilota

H. pervicax

Linckia multifora

Ophiurcid

Stichopus chloronotus

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Caerithium nodulosum

Chichorsus sp.

Conus caftus

C. sbraaus

C. flavidus

s |
o

C. leopardus/pulicarius

Conus sp.

C. sponsalis

2.3

Cyprasa moneta

Dendropoma sp.

Drupa (purple)

Mitre stitica

Morula sp.

Nudibranch

Octopus

0.3

0.6

Thais tuberosa

Tridacna maxima

Vasum turbinsilus

0.3

0.6

Dansity per 100 m sq.

i2

64

24

33.3

27.2

Pearcentage H. atra

66.7

81.3

33.3

68.0

*nd = no data
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Table A-13

NN AN S N D O T

S

{ Andersen Air Force Base Marine Resource Preserve Baseline Survey

[ Conspicuous macroinvertebrate density per 50 meter square belt transect

. Mid-reef transects, all survey comparison | P E | |

S

Species A2 A2 1A A2 TA21 A2 | AZ | A2 A2 | A2
1st]| 2nd {3rd| 4th {5thi 6th | 7th | Bth Mean | Stds
nd nd nd

Crustaecea

Dardanus sp.

Echinodermata

Actinopyga echinites 4 2 2 1 5 2.8 1.6

A. mauritiana 1 0.2 0.4

Bohadschia argus

Diadema sp. 1 1 3 1.0 1.2

Echinometra matthaii

Echinotrhix diadema 2 2 0.8 1.1

Holothuria atra 99 167 265 | 282 | 280 2186 | 82.0

H. cinerascens

H. leucospilota

H. nobilis

Stichopus chloronctus 1 2 5 10 5 4.6 35

Synapta maculata

Cnidaria

Herteractis sp. 1 1 1 0.6 0.5

Mollusca

Bursa sp.

Cerithium nodulosum

Chichoreus sp.

Conus cattus

C. flavidus 1 1 0.4 0.5

C. ebraeus 1 0.2 0.4

C. leopardus/pulicarius

C. lividus

C. sponsalis

Conus sp. 3 2 1.0 1.4

Cypraea moneta 1 1 0.4 0.5

C. annulata

Bendropoma sp. 0.0 0.0

Drupa sp. (purple)

Mitre stitica

Morula sp.

Nudibranch

Thais tuberosa 1 0.2 0.4

Tridacna maxima 1 1 1 2 1.0 0.7

Trochus niloticus 0.0 0.0

Trochus sp.

Vasum turbinellus 1 0.2 0.4

Estimated per 100 m sq 216 352 560 ; 598 | 504 464.0 | 171.8

Percentage H. atra 91.7 94.9 946194.3[84.3 942

*nd = no data
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Table A-14

-

T T T T T T 1

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate density per 50 meter square‘beﬁt transect

E

Mid-reef transects, all survey comparison | | ] ;

Species AS1 A5 (AS| A5 | A5 | A5 | A5 | A5 A5 A5
1st| 2nd | 3rd| 4th | 5th | 6th | 7th | Bth Mean Sids
nd nd nd

Crustaecea

Dardanus sp.

Echinodermata

Actinopyga echinites 2 2 2 1 1 1.6 0.5

A. mauritiana

Bohadschia argus

Diadema sp.

Echinometra matthaii

Echinotrhix diadema

Holothuria atra 60 130 224 | 368 | 148 186.0 | 117.3

H. cinerascens

H. leucospilota

H. nobilis

Stichopus chloronotus 3 2 3 3 2 2.6 0.5

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Bursa sp.

Cerithium nodulosum

Chichoreus sp.

Conus cattus

C. flavidus

C. ebraeus 1 0.2 0.4

C. leopardus/pulicarius

C. lividus

C. sponsalis

Conus sp.

Cypraea moneta 2 1 0.6 0.8

C. annulata

Dendropoma sp.

Drupa sp. {purpie}

Mitre sfitica 1 0.2 0.4

Morula sp,

Nudibranch

Thais tuberosa 2 1 0.6 0.9

Tridacha maxima 1 0.2 0.4

Trochus niloticus

Trochus sp.

Vasum turbinellus 1 0.2 0.4

Estimated per 100 m sq 132 272 466 ! 748 | 304 3844 | 2354
_ Percentage H. atra 80.9 956 96.1198.4]197.4 96.8

*nd = no data
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Table A-15

I

L1

!
1

i

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macreinvertebrate density per 50 meter square belt fransect

Mid-reef transects, all survey comparison

1

’f

!
i

Species

i Bow!

B2w

B2w

B2w

B2w

B2w

B2w | B2w

B2w

B2w

1st

2nd

3rd

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

nd

Crustaecea

Dardanus sp.

Echinodermata

Actinopyga echinites

0.4

0.9

A. mauritiana

Bohadschia argus

0.2

0.4

Diadema sp.

Echinemetra matthaii

0.4

0.5

Echinotrhix diadema

Holothuria atra

20

23

14

34

18.2

12.5

H. cinerascens

H. leucospilota

H. nobilis

Stichopus chloronotus

1.2

1.8

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Bursa sp.

Cerithium nodulosum

Chichoreus sp.

Conus cattus

C. flavidus

26

2.8

C. ebraeus

0.4

0.5

C. leopardus/pulicarius

C. lividus

0.2

0.4

C. sponsalis

Conus sp.

1.4

2.2

Cypraea moneta

N (N

0.4

0.9

C. annulata

Dendropoma sp.

Drupa_sp. {purple}

0.2

0.4

Mitre stifica

Morula sp.

Nudibranch

Thais tuberosa

1.4

1.7

Tridacha maxima

Trochus niloticus

Trochus sp.

Vasum turhinellus

0.2

0.4

Estimated per 100 m sg

12

54

66

66

74

54.4

24.8

Percentage H. atra

0.0

74.1

69.7

4241919

66.9

*nd = no data
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Table A-16

L

|

|

{

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinveriebrate density per 50 meter square belt transect

Mid-reef transects, ali survey comparisen |

I

i

s |

Species B5w| B5wiBbw; BSw| B5w | B5w | B5w ! B5w B5w | BSw
st 12nd ! 3rd | 4th ! 5th | 6th | 7th | 8th Mean | Stds
nd! nd | nd | nd l

Crustaecea

Dardanus sp.

Echinodermata

Actinopyga echinites 1 3 1 1.3 1.3

A. mauritiana

Bohadschia argus 1 0.3 0.5

Diadema sp.

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 chioronctus 1 3 1.0 1.4

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Bursa sp.

Cerithium nodulosum

Chichoreus sp.

Conus catius

C. fiavidus 4 1 1 1.5 1.7

C. ebraeus 3 2 1.3 1.5

C. leopardus/pulicarius

C. lividus

C. sponsalis

Conus sp.

Cypraea moneta 1 1 0.5 0.6

C. annulata 1 0.3 0.5

Dendropoma sp. 1 30 3 8.5 14.4

Drupa sp. (purple} 1 0.3 0.5

Mitre sfitica

Morula sp.

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 sg 42 1 76 | 96 | 32 615 | 297

Percentage H. atra 762163.21250] 31.3 46.3

* nd = no data
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Table A-17

|

I 2

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate density per 50 meter square beft transect
Mid-reef transects, all survey comparison | i

%

Species

B2e

B2e

BZe

BZe

B2e

Ble

BZe | B2e

B2e

B2e

st

2nd

3rd

4th

Sth

Bth

7th | 8th

Mean

Stds

nd

nd

Crustaecea

Dardanus sp.

Echinocdermata

Actinopyga echinites

0.3

0.5

A. mauritiana

Bohadschia argus

0.2

0.4

Diadema sp.

Echinometra matthaii

Echinotrhix diadema

Holothuria atra

45

192

170

178

245 1 214

174.0

68.8

H. cinerascens

H. leucospilota

H. nobilis

Stichopus chlerenotus

1.3

1.8

Synapta maculata

Cnidaria

Herteractis sp.

Mollusca

Bursa sp.

Cetithium nodulosum

Chichoreus sp.

0.2

0.4

Conus cattus

C. flavidus

i

0.3

0.5

C. ebraeus

1.3

2.2

C. leopardus/pulicarius

0.2

0.4

C. lividus

0.2

04

C. sponsalis

Conus sp.

1.0

24

Cypraea moneta

0.2

04

C. annulata

Dendropoma sp.

Drupa sp. {purple)

Mitre stitica

0.2

0.4

Morula sp.

Nudibranch

Thais tuberosa

0.3

0.5

Tridacha maxima

Trochus niloticus

Trochus sp.

Vasum turbinellus

0.3

0.8

Transect total

86

388

354

374

492 | 456

360.0

€9.8

Percentage H. atra

§3.8

99.0

96.0

862

98.6193.2

86.7

* nd = no data
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Table A-18

N N N I S

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate density per 50 meter square belt transect

Mid-reef transects, all survey comparison | | ! i

i

Species Bde| Bde [Bde|Bde Bde  Bde | B4e | Bde B4e | Bde
i1st | 2nd | 3rd | 4th: 5th { 6th | 7th | 8th Mean | Stds
nd nd | nd |

Crustaecea

Dardanus sp. 1 0.2 0.4

Echinodermata

Actinopyga echinites 1 02 | 04

A. mauritiana 1

Bohadschia argus 2 2 2 2 16 | 0.9

Diadema sp.

Echinometra matthaii

Echinotrhix diadema

Holothuria atra 5 30 26 21 8 18.0 | 11.0

H. cinerascens

H. leucospilota

H. nobilis 1 0.2 | 04
Stichopus chloronotus 1 1 0.4 0.5
Synapta maculata 1 3 6 16 7 66 | 58
Cnidaria
Herteractis sp. 1 02 | 04
Mollusca
Buisa sp.

Cerithium noduiosum

Chichoreus sp.

Conus cattus 1 0.2 0.4

C. flavidus

C. ebraeus 1 0.2 0.4

C. leopardus/pulicarius

C. lividus

C. sponsalis

Conus sp. 1 0.2 0.4

Cypraea moneta 1 0.2 { 04

C. annulata

Dendropoma sp.

Drupa sp. (purple)

Mitre stitica

Morula sp.

Nudibranch

Thais tuberosa 2 0.4 0.9

Tridacna maxima

Trochus niloticus

Trochus sp.

Vasum turbinellus

Estimated per 100 m sq 12 80 | 70 90 | 36 576 326

Percentage H. atra 83.3 75.0| 743 1 46.7 | 444 62.5

*nd = no data
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Table A-19

l

E

%

#

L

-

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate density per 50 meter square beit transect

Mid-reef transects, all survey comparison |

F
|

1

|

Species

C2

c2

c2

cz|Cc2

c2

c2

c2

c2

c2

1st

2nd

3rd

4th | 5th

6th

7th

8th

Mean

Stds

nd

nd

nd i nd

Crustaecea

Dardanus sp.

Echinodermata

Actinopyga echinites

0.5

0.6

A. mauritiana

Bohadschia argus

0.3

0.5

Diadema sp.

Echinometra matthaii

Echinotrhix diadema

Holothuria atra

462

592

586

640

570.0

75.9

H. cinerascens

H. leucospilota

0.3

0.5

H. nobilis

Stichopus chiorenotus

1.5

24

Synapta maculata

Cnidaria

Herteracfis sp.

Mollusca

Bursa sp.

Cerithium nodulosum

1.5

1.7

Chichoreus sp.

Conus catius

C. flavidus

ko

0.5

0.8

C. ebraeus

1.0

2.0

C. leopardus/pulicarius

C. lividus

C. sponsalis

0.3

0.5

Conus sp.

0.8

1.0

Cypraea moneta

-

0.5

0.6

C. annulata

Dendropoma sp.

Drupa sp. (purple}

0.3

05

Mitre stitica

Morula sp.

Nudibranch

Thais tuberosa

1.0

2.0

Tridacha maxima

Trochus niloticus

Trochus sp.

Vasum turbineilus

0.8

1.5

Estimated per 100 m sq

928

1190

1210

1304

1158.0

161.2

Percentage H. atra

8998

99.5

869

98.2

984

* nd = no data

115



o Table A-20

1
./'(

I I A R e N B

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate density per 50 meter square belt fransect
Mid-reef transects, all survey comparison | 3 } | | E

Species C4| C4 [C4iC4|C4: CA | C4 !l C4 C4 c4
1st| 2nd [ 3rd i 4th [5th| 6th | 7th | 8th Mean Stds
nd nd ! nd|nd

Crustiaecea

Dardanus sp. 1 0.3 0.5

Echinodermata

Actinopyga_echinites 1 03 0.5

A, mauritiana

Bohadschia arqus

Diademna sp.

Echinometra matthaii

Echinofrhix diadema

Holothuria atra 160 234 | 200 | 94 172.0 60.2
H. cinerascens

H. leucospilota 1 0.3 0.5
H. nobilis

Stichopus chioronotus 1 7 2 2.5 3.1
Synapta maculata

Cnidaria

Herteractis sp. 2 21 10 1 30 15.8 12.3
Mollusca

Bursa sp.

Cerithium nodulosum 7 2 1 2.5 31
Chichoreus sp.

Conus catius 1 0.3 0.5
C. flavidus 2 0.5 1.0
C. ebracus

C. leopardus/pulicarius

C. lividus 1 0.3 0.5
C. sponsalis 1 0.3 0.5
Conus sp. 1 3 1.0 1.4
Cypraea moneta

C. annulata 3 1 1.0 1.4
Bendropoma sp.

Drupa sp. {purple)

Mitre stitica

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 turbinelius

Estimated per 100 m sq 324 538 | 462 | 262 3965 | 126.0
Percentage M. atra 98.8 87.0: 866,718 86.8

*nd = no data
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Table A-21

§
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I

Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinvertebrate density per 50 meter square belt transect

Mid-reef transects, all survey comparison |

{

Species

D2

02

D2

D2

b2

D2

D2

D2

D2

D2

ist

2nd

3rd

4th

5th

6th

7th

8th

Mean

Stds

nd

nd

nd

nd

nd

Crustaecea

Dardanus sp.

Echincdermata

Actinopyga echinites

0.3

A. mauritiana

Bohadschia argus

Diadema sp.

0.3

Echinometra matthaii

Echinotrhix diadema

Holothuria atra

-

2.3

H. cinerascens

4.7

H. leucospilota

H. nobilis

Stichopus chloronotus

Synapta maculata

Cnidaria

Herteractis sp.

2.0

2.0

Mollusca

Bursasp.

0.3

0.6

Cerithium nodulosum

Chichoreus sp.

-

0.7

0.6

Conus cattus

4.5

2.1

C. flavidus

C. ebraeus

C. leopardus/pulicarius

C. lividus

1.7

29

C. sponsalis

3.3

3.5

Conus sp.

Cypraea moneta

C. annulata

Dendropoma sp.

Drupa sp. (purple)

Mitre stitica

0.3

0.6

Moruia sp.

Nudibranch

Thais tuberosa

Tridacha maxima

0.3

0.6

Trochus niloticus

Trochus sp.

0.3

0.6

Vasum furbinellus

25

10.0

13.2

Estimated per 100 m sg

50

24

108

60.7

43.0

Percentage H. atra

4.0

18.7

7.4

7.7

*nd = no data
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Table A-22 |
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Andersen Air Force Base Marine Resource Preserve Baseline Survey

Conspicuous macroinverebrate density per 50 meter square belt transect

Mid-reef transects, all survey comparison | I L | I

Species D4 D4 D4 (D4 D4 (D4 (D4 (D4

1st 12nd |3rd {4th {5th [6th |7th |8th

nd ind |nd |{nd |nd nd ind |nd

No data available
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Table A-23

|

% ] i

|

l

i |

Andersen Air Force Base Marine Resource Preserve Bassling Survey

Conspicuous macreinvertebrates

Near-crest transects, September 1994

Specles

A3

AB

B3 west

9/30/94

9/30/94

9/30/94

no data

Crustagcea

Asctodes

Dardanus

Echincdermata

Actinopyga echinites

—

A. mauritiana

Bohadschia argus

Dladema sp.

Echinometra matthall

Echinotrhix diadema

N

Euapta godofiryi

Holothurla atra

H. cinarascens

H. hilla

M. leucospilota

H. pervicax

Linckla multifora

Ophiurold

Stichopus chleronotus

12

Synapta maculata

Cnidarla

Hertaractls sp.

Palythoa sp.

Mollusca

Cerlthium nodulosum

Chichoraus sp.

Conus cattus

C. ebrasus

C. flavidus

C. leopardus/pullcarius

Conus sp.

C. sponsalls

Cyprasa monseta

Dendropoma sp.

Drupa {purple)

Mitre stitica

Morula sp.

Nudibranch

Cctopus

Thais tubsrosa

Tridacna maxima

Trochus nlicticus

Vasum turbingllus

Number of specles

11

no data

Density per 100 m sq.

g2

no data
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FISHES

Steven S. Amesbury
Marine Laboratory
University of Guam

METHODS

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 B WEST
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ANDERSEN MARINE RESOURCES PRESERVE
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ANDERSEN SURYEY

8ITE A
BUAVEY 1 -8

TAAN LENQTH = 25 W

ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
APOGONIDAE
BALIBTIDAE
BALUSTIDAE
BLENNHDAE
BLENNHDAE
BOTHIDAE
CARANGIDAE
CARCHARHINIDAE
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAEYODONTIDA
CHAETODONTIDA
CHAETODONTIOA
CHAETODONTIDA
CHAETODONTIDA
CIRRHITIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
FISTULARIDAE
KUHLIDAE
LABRIDAZ
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE

Hitgas”

EASY TRAKSECTS

INNER INNEP INNEA INNER INNER INMER INNER INNEA MIDRE MIDRE MIDRE MIDAE MIDAE MIDRE MIDAE QUTE QUTE OUTE QUTE
CNE TWO THRE FOUR

ONE TWO THRE FOUR FIVE

Acanthunug guttane
Acanthurus ineatus
Acanthurue nigricens
Acanthurue nigrofuscus
Acanthurue nigrodie
Acanthurue trisuteguec o
Acanthurus xanthoptans
Acanthurus Juv

Ctanoechastus ctrlatug

Naws lluraws

Nueo unicomis

Apogon novamtinociatuo
Ahinecanthus aculoanis obe
Aninscanthue recrangulus
Salarian tasclatua
unidentfiad

Bothus op.

Carany mglampyguo
Carcharhinue melanopterus
Chastodon aurigs obn
Chantodon ciuinaliue
Chastodon lunula

Chastodon malannotus
Chaelodon omatissimug
Chaatedon quadrimaculatus
Cheaatedon reticulatus
Cheotedon ulletanale
Chaatedon unknaculatre
Cirrhltes pinnulatus
Naonlphon sammars,
Bwargecenton tore

Flotufaria commaoraonil

Kuhlla muglt

Anampees castulsopuncatus
Chsllinua chlorounen
Chellinun tichatus

Coria ayguln

Corde galmard

Gompheoaun varua
Hulichoeren hortuiznug
Hallchoores margaritacaun
Hallchoares merginaus
Halichoeres imaculatue il
Hemlgymnus melapterus
Lebroides dimidatus

BIX BEVE EIGHT

2 4 obs oho 2 obe
obs ohe
by
<be
obe
obs

obo

obo

<bo

obo  ohp
2 obe
]
tho 3
oba
oho

oba
obo
1 obe
1
obo
obo
obe 2
3 2
obg

p——

8IX BEVE EIGHT

obo cho
cba obo

oha

obn
obro (1]
ohbn

cbe
obe
oba 1 obs

obo

1
1] obo
ohn
2 2 7
oba
] 4 18
ohs
ohe

ONE  TWC THRE FOUR

ohe
oha -] 1
cha
14 2 2
obs 1 Ll
obs 1
3
1
obs
1
obe
2 1  obe
1 oho  obe
obe
obn oba
obo oho
oho
1
obe
obo che
oby
cho
oba oha
obe 5 oho
L] 20 24
3
2
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ANDERBEN SURVEY

SITE A
BURVEY 1-86

TAAN LENGTH = 25 M

LABRIDAE
LABRIDAE
LASRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LETHRINIDAE
LUTJANIDAE
LUTJANID AE
MUGIIDAE
MULLIDAS
MULLIDAE
MULLIDAE
MULLIDAE
MULLIDAE
NEMIPTERIDAE
OSTRACIDAE
PEMPHERIDAE
FINGUIPEDIDAE
POMACENTRIDAE
POMACENTRIDAE
PONACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRICAE
POM ACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
SCARIDAE
SCARIDAE
ACARIDAE
SCARIDAE
SCARIDAE
SERAANIDAE
BIGANIDAE
BIQANIDAE

3
N

EAST TRANSECTS

INNEA INNER INNER INNER INNER INNER INNER INNER MIDAE MIDRE MIDRE MIDRE ®IDAE MIBRE MIDRE QUTE CUTE OUTE QUTE

ONE TWO THRE FOUR FiVE

MWacrepharyngoeden molaagrs
Novagulichthye tasnlourue
8tathojlie handansnola 12
Thalessoma hardwick!
Thalesgoma lutsscenn
Thalassoma quinguewitiata
juvantls

Lethrinue harak

Lutjenua tulvue

Lutjanus moncasgmua
Vetamuglt engell

Mulicides %avolineamo
Mulicides vanicolondla
Parupeneus bHasciatus
Parupensua cyciostomun
Parupensus multiteaclatue
Scolopois linenhis

Oatracien maleagrie
Pampharip cuslensio
Peraparcio ep.

Abudetdu! septeminasciame
Abudetdut sondidue
Ahudefduf vaiglansis
Amphiprion melancpus
Chrysiptara blocallata obe
Chrysiptara glauca 1]
Chryalpters jsucopoma
Fectregiyphidodon dicki
Plecroglyphidedon imparipannie
Plectroglyphidodon lsucezona
Stageastas albltasciatus
Stegastac fasclolaiin
Bagastes nigricans

Juvenila

Calotomue carelinue

fcarus foreteni

Scarys frontalie

Scerus oordidua

Juvenilea

Epinephalus ysrre

Siganue argentsud

Slganus apinvus

TETRAODONTIDAE Canthigaster soiandn

ZANCUDAE

Zuncius comutus

NO. FI8H PER 100 8Q.M, 192

NO. FISH SBPECIES

oho
H

obe

23

ohe

a8
18

ohe

cbe

oo

21

81X BEVE EIGHT ONE TWO THRE FOUR

obe
1 a 2
obe obs
cbe ohe
2 2
obs
obe
obw
4 2 4

2 2 1
obe
-

cbe
obo b
28 az 54
24 12 27

8IX SEVE EIGHT ONE TWO THRE

ohn

obe

218
28

FOUR

oba

38

170
28
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ANDERSEN BUAVEY
TE A
BURVEY 1 -0
THAN LENGTH = 25 M WEST TRANSECTS

INNER INNEA INMER INNER INNER INNER iINNER INNER MIDDL MIDDL MIDDL WIDHE MIDRE MIDRE MIDAE QUTE OUTE QUTE OQUTE

ONE TWO THRE FOUR FIVE 81X BEVE EIGHT ONE TWO THAE FOUR 81X BEVE EIGHT ONE TWO THRE FQUR

EADRIDAE Macrepharyngodon maleagrn cho
LABRIDAE Nowncullchthys taanlourun 1 1
LABRIDAE Stethojulio bandanansia 3 4 5 obas 3 8 cbe 10 1 1 [:] 4 2 8 10 2 L 3
LABRIDAE Thalassoma hardwicki obs obs  oba oha oha 1 obn  cbe 4
LASRIDAE Thalaogoma [utsocena ohe
LABRIDAE Thalassoma quinqusvittata obs obe -1 ] [] 1 obes  obe 2 4 1
LABRIDAE avanile chs L] 3 1 1 6 T 3 1
LETHRINIDAE Lethrinue harak oba
LUTJANIDAE Lutjanus fuivua
LUTJAMIDAE Lutjanua monoatigmus obe
MUGILIDAE VYalamugll sngell
MULLIDAE Mulicitas flavelinoans cbe obas
MULLIDAE Hulloides vanicolenss
MULLIDAE Parupeneus bllasclatun 1 obo
WULLIDAE Parupansua eycieatomus cba
MULLIDAE Parupeneus nultdfascliatus cbe
NEMIPTERIDAE Scolcpeie linsatue
OSTRACIDAE Ogotracicn maleagre
PENMPHERIDAE Psmpharie cualeneia oba oba
PINGUIPEDIDAE ~ Parapercia o, oba
POMACENTRIDAE Abudetdul sep fancl che obs obs ocba
POMACENTRIDAE Abydefduf scrdidus cbe
POMACENTRIDAE Abudetduf valglonnla che 4 oba
POMACENTRIDAE Amphlprion melanopus 1
POMACENTHIOAE Chrysiptem Hocellata cho
POMACENTRIDAE Chrysiptana glauca 7 19 18 12 -] 2 17 2% 12 7 2 1 obg 1 7
POMACENTRIDAE Chrysiptem [sucopoemn obe 2 cbe 1 [ 3 17 T 3 12 1% 84 2 L]
POMACENTRIDAE Placireglyphidedon dickd] 1
POMACENTRIDAE Plectreglyphidedon impesipennio 1
POMACENTRIDAE PRactroglyphidodon leucorona 3 [
POMACENTRIDAE Stegastan afblfascintug obs obe obo che ] 4 [ 4 8 ] 4 3 ] 2
POMACENTRIDAE Stepastan fasciciatus 4 ] 3
POMACENTRIDAE Stegaates nfgricans 1
PORACENTRIDAE  Juven(ie 1
SCARIDAE Calotomus cardlinuc
SCARIDAE Becarus foroteni oo
BCARIDAE Scarus frontalia obe che cbos ocha [ 4
BCARIDAE 8Scarus sordidus oho
SCARIDAE juven(ies ohws b 4 oha obo  obe
SBERRANIDAE Epinephelua memn obs  obo
SIGANIDAE Slganud erganteue 11
BIGANIDAE figanus epinue
TETRAAODONTIDAE Canthigaster acfandr obe  obe
TANCLUDAE Zanclus comutus obe cbe obo  che obg oba
NO. FISH PER 100 BQ.W. 70 e e a4 28 28 48 100 102 mwoo1s 54 82 0 112 224 208 204

NO. FIBH SPECIES 10 21 AL n 9 B n 11 18 2 18 17 1e 7 17 23 ar 23



ANDERSEN SURVEY 8
SITE B EAST
TRAN LENGTH =26 M

GROOVE
INNER INNER INNER INNER INNER INNER INNER INNER MIDRE MIDRE MIDRE MIDAE MIDRE MIDRE MIDAE MIDRE

LET

ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
APQGONIDAE
BALISTIDAE
BELONIDAE
BLENNIIDAE
CARANGIDAE

Acanthurus Hneatus
Acanthurus nigricans
Acanthurug nlgrofuscus
Acanthurus nigroris
Acanthurus tricstegus
Clenochaetus strintus
Nasc unlcormls

Naso venile
Zebrasoma Havescens
Zebragoma velllerum
venlle

Apogon novemfasclatus
Phinecanthus aculeatus
unidentifad

Salarlas fasclatus
Caranx melampygus

CHARTODONTIDA Chaelodon aurlga
CHAETODONTIDA Chaetodon cifrinelius
CHAETODONTIDA Chaetodon ephipplum
CHAETODONTIDA Chaetodon lunuta
CHAETODONTIDA Chaetodon oinatissimus
CHAETODONTIDA Chaetodon reficulatus
CHAETODONTIDA Chaetodon trifascialls
CHAETODONTIDA Chaetodon trifasdatus

FISTULARIDAE
QEARIDAE
GOBHDAE
GRAMMISTIDAE

Flstularla commersonli
Garrag argyreus
unidentifed
Grammistes sexineatus

HOLOGENTRIDAE Myrlpristis Huntee
HOLOCENTRIDAE Neonlphon sammara
HOLOCENTAIDAE Sargocenton disdema
HOLOCENTRIDAE Sargocentron spiniferum
HOLOCENTRIDAE Sargocentron fere

LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE

Ry

Chellinus chlorcurus
Chellinus trilcbatug
Chellinus $p.

Corig aygula

Epibulus Ingidiator
Gomphosus varlus
Hallchoares hortulanus
Hallchosres margarltaceus
Hallchcares masginatus
Halichoares rimaculatus
Hemigymnus mslapterus

ONE TWO THAE FOUR FIVE

29 25

SiX SEVE EIGHT ONE

12 16 15 2 5

TWO THRE FOUR FIVE
obs cbg

$IX SEVE EIGHT
obs

11 5

10 aa 2
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ANDERSEN BURAVEY 8
SITE B EAST
THAN LENGTH = 25 M

GROOVE
INNER INNER JNNER INNER INNER INNER INNER INNER MIDRE MIDRE MIDRE MIDRE MIDAE MIDRE MIORE MIDRE
ONE TWO THREE FOUR FIVE SIX BEVEN EIGHY ONE TWO THREE FOUR FiVE 8I1X 3SEVEN EIGHT

8¢1

LABRIDAE Labreldea dimidintus obe 1 2 2 2 obp
LABRIDAE Stethoplle bandansnoie 1 2 -] 3 1 2 7 <bo 2 2 4 k] 1 3 1
LASRAIDAE Thelassoma hardwick| obs  ohoe s obo 1 1 2 1 che  obo

LABRIDAE Javenlle 3 2 10 9 1 H ohs 2 2 1
LETHRINIDAE Qnathodentsx aurclineatus oha

LUTJANIDAE Lutienua fulwe oba  obe

MUGILIDAE Liza valgisnsie oho

MULLIDAE Mullelden Navalinsatus oho 1 <ho 3
MULLIDAE Multeides vanicolansdls 18
MULLIDAE Parupeneua barbarnua obe

MULLIGAE Paruponaus bitasciatus ]
WULLIDAE Parupenaug mulitasclatus

WMURAENIDAE Bideria plem ¢ha obo

NEMIFTERIDAE Rectopoio linoams obo oba ] cho obo
OSTRACIDAE Qatracion cubleun

PINGUIPEDIDAE Parspercio op. obp

POMACANTHIDAE  Pomacanthus Impsarator

POMAGENTRIDAE  Abudetduf saptamfasciatus obo oho cho obe ohe obo
POMACENTRIDAE  Abudsfdul sexfesclawms 1

POMACENTRIDAE  Abudsfdul aordidus che

POMACENTRIDAE  Abudafduf valglensio cho

POMACENTRIDAE  Amphiprion chrysopterua

POMACENTHIDAE  Amphiprien melancpue 1 obe obio 1
POMACENTRIDAE  Chiysiptera biccaliata oba 4 1 £l 3 7 3
POMACENTRIDAE  Chrysiptera glauca 42 13 a8 E 1. 1 ohe % El
POMACENTRIDAE  Chrysiptora laucopoma 1 1 2 2 oba 1 1 oha
POMACENTRIDAE  Daocylluo aruanug 16 3 7 15 148 % ] 33 45 73 56 E) T8 1] 3 ing
POMACENTRIDAE  Plectroglyphidodon dickit obo 1 1 ] 7 4
POMACENTRIOAE  Plectroglyphideden fmparipsnn 1

POMACENTRIDAE  Pomatentrus valull 1

POMACENTRIDAE  Stagastas albifasciatug 22 -] 8 12 28 10 4 7 22 11
POMACENTRIDAE Stogastas lvidus che cba ] 7

POMACENTRIDAE  Stagaatog nigricans ohn che 4 ohe 10 obe
POMACENTRIDAE  venlle 2 1 19 4 4 2
BCARIDAE Scaruo frontalle ohs ohe 12 4
BCARIDAE Bearuo sordidus obs

SCARIDAE Mvenlle 1 1 1 7 4 1 )
BEARANIDAE Epinephalus mema cbe oba

BIGANIDAE §iganue arganteus

BIGANIDAE 8iganus epinus [:]

BYNGNATHIDAE Corytholchthya Intestinallo sba

SYNCDONTIDAE unidentfind

TETRAQDONTIDAE  Arothron nigropunctatus obho she obe

TETRAODONYIDAE Canthigesisr bennat¥

TETRAODONTIDAE Canthigagter sclandd 1 2 2 2 2
ZANCLIDAE Zanclus comutua oba  obo che chs che obs -]
NG. FISH PER 100 8G. M. 214 1a0 are 148 140 130 172 200 148 282 212 78 310 298 212 400

NO. FISH BPECIES 22 24 21 1 18 13 28 23 n N a0 EL i 34 21 a2
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ANDERSEN SURVEY S

SITE B EAST

TRAN LENGTH = 25 M

ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
APOGONIDAE
BALISTIDAE
BELOKIDAE
BLENNIIDAE
CARANGIDAE
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETCDONTIDA
CHAETODONTIDA
CHAETQDONTIDA
CHAETODONTIDA
FISTULARIIDAE
QEARIDAE
GOBHDAE
QRAMMISTIDAE
HOLOCENTRIDAE
HOLOCEMNTAIDAE
HOLQCENTRIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
LABRIDAE
LABRIDAE
LABRAIDAE
LABRIDAE
LABRAIDAE
LABRIDAE
LABAIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE

St

Acanthurus ineatus
Acanthurus nigricans
Acanthurus nigrofuscuy
Acanthurus nigrorls
Acanthurus ¥lostegus
Ctenochaetus siriatus
Naso unlcornlg

Naso uvenlle
Zebrasoma flavescens
Zabrasoma velllerum
Hverlle

Apogon novemfasdatus
Minecanthus aculeatus
unldengfied

Safarias jasdatus
Caranx melampygus
Chaetodon auriga
Chaetodon dirinelluy
Chaatodon ephipplum
Chaetodon unuta
Chasatodon ornatissimus
Chastedon reficulatus
Chaetodon titasdalls
Chastodon trifasctatus
Fistularia commersonll
Gerres argyreus
unidentified
Grammisies sexineatus
Myripristis kuntee
Neoniphon sammara
Sargocantron diadema
Sargocentron apiniferum
Sargocentton tere
Chellinus chlofourus
Chellinus friichatus
Chellinus sp.

Corls ayguia

Eplbulus Instdiator
Gomphosus varius
Haltchoeres hortulanus

Hallchoeres margaritaceus

Hafichoeres marginatus
Halichoares frimaculatus
Heamigymnus melapterus

FLAT

INNER INNER INNEA INKER INNER INNEA INNER INNER MIDRE MIDRE MIDRE MIDRE MIDRE MIDRE MIDRE

ONE TWO THRE FOUR FIVE

1 b
obs
obs Obs  obs 1 5

SIX SEVE EIGHT ONE TWO THRE FIVE

obs
obs
obs
2 2

obs obs 2 abs

obs abs

2

1 cbs 1 2 obs

SIX SEVE EIGHT

cbs

obs obs
obs

3 obs 2

Mg
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ANDERBEN BURVEY 8

BITE B - WEST

BITE B WERT
THAN LENGTH = 23M

GROOVE GROOVE GROOVE GAOOYE GROOVE GAOOVE GROOVE QROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE GROOVE QROOVE
INNER MIDREEF MICREEF MIDREEF WIDAEEF MIDREEF MIDREEF MIDREEF
91X BEVEN

INNER
ONE

INNER
THREE

INNER
FOUR

INNER
FIVE

INNER
81X

INNER
BEVEN

EIGHT

ONE

THREE

FOUR

FIVE

EIQHT

OUTER
ONE

CUTEA
THREE

ACANTHURIDAE Acanthunuo guitstie
ACANTHURIDAE Asanthurua linsatis
ACANTHURIDAE  Acanthurus nigrefuscus
ACANTHURIDAE  Acanthurue pigreria
ACANTHURIDAE Acanthurue triootegua
ACANTHURIDAE Acanthuinie xanthopterue
ACANTHURIDAE  Acanthurug kivenile
ACANTHURIDAE Neso lituratus
ACANTHURIDAE Zebrasoma flavencans
ACANTHURIDAE Zabrasoma vellferum
APOQONIDAE Apogon novemiasclatus
BALISTIDAE ARhinecanthue aculsatug
BALISTIDAE Ahinecanthus rectangulug
BLENRNIIDAE SBalarian facciatua
BLENNIIDAE unidentifed
CHAETODOMYIDA Chastodon autige
CHAETODONTIDA Chaatodon dtrinollue
CHAETODONTIDA Chastoden aphipplum
CHAETODONTIDA Chantodeon lunule
CHAETODORTIDA Chaatoden quadrimaculatun
CHAETODONTIDA Chantodon mtculatug
CHAETODONTIDA Chastodon tifaocialle
CHAETODONTIDA Chaetodon trifacciatus
DICDONTIDAE PDledon hystix

GOBIIDAE unidenifind
HOLOCENTRIDAE Myripriete kuntas
HOLOCENTRIDAE Nooniphon oenimeasa
HOLOCENTRIDAE Bargocantren dladema
HOLOCENTHIDAE Sargocanton oplnlferum
LABRIDAE Cheilinus chiorurus
LABRIDAZ Chellinuo trilcbatun
LABRIDAE Corln aygula

LABRIDAE Eplbulue Insldlater
LABRIDAE Qomphosua varfus
LABRIDAE Hetfchosren hortulanuo
LABRIDAE Halichoaran morgadtaceue
LABRIDAE Hatichoareo marginats
LABRIDAE Halichooras trimaculatus
LABRIDAE Hamlgymnue melapterun
LABRIDAE Labroldes dimidlato
LABRIBAE StatholHe bandanensio
LABRICAE Thalasgome hardwick
LABRAIDAE Thalassoma putipuiaum
LABRIDAE Thalassoma quinquevitata
LABRIDAE Juvenlle

che

che

Sbo

obs

<bo

<ba
oha

oba

obe
obe

obe

cho

oba

<bo

che

obo

ok

obe

cha

oho

ohe

obn

17

che

oba
3

1]

cbo

obo

cbe
obo

t
1

A - -

obo

oba
obo

cbe
ohe

oha
sbe

obo
2

obg

{ 4
N
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ANDERSEN BURVEY B
SITE B WEST
TRAN LENGTH = 29W

EUTJANIDAE Lutjanue menoalgmus
LUTJANIDAE Lutjmnua tulvue
MUGIIDAE Lize valgiensia
MULLIDAE Mullcidas flavolinsatue
MULLIDAE Parupenauc bilasclatg
MURAENIDAE QAymnethorax javanicus
MURAERIDAE Bldesa picta

NEMIPTERIDAE  Scolopsia Inastus
POMACANTHIDAE Pomacanthus imparater

POHACENTRIDAE Abudeidy? paptemfasciatue

POMACENTHIDAE Abudetdut cordidus
POMACENTRIDAE Amphipion malanopus
POMACENTRIDAE Chryolptars biocellata
POMACENTRIDAE Chrysiptora glauca
POMACENTRIDAE Chryelptara jaucopoma
POMACENTRIDAE Dascyliue aruanus

L4

R

G

SITE B — WEST

GRCOOVE GROOVE GROOVE GROOVE GROOVE GROOYE GROOVE GROOVE QROOVE GROOVE GROOVE GQACOVE GROOVE GROOVE GROOVE QROOVE
MIDREEF MIDREEF MIDREEF MIDREEF WIDREEF MIDREEF MIDREEF OUTER OUTER

INMER
ONE

<ho

obo

POMACENTRIDAE Piscwoglyphldodon Imparipennla
POM ACENTRIDAE Placrreglyphldodon laucerona

POMACENTRIDAE Pomacentrug yalull
POMACENTRIDAE Btegastsc albltansciams
POMACENTHIDAE Stegasctac Hvidue
POMACENTRIDAE Blegastas nigricans
POMACENTRIDAE juvanlle

SCARIDAE Scanua frontalle
BCARIDAE Scaque condldus
BCARIDAE Juvenila

BIGANIDAE Biganus spinua

BYNGNATHIDAE Corytholchthye Intestinalle
BYNCDONTIDAE unidentifiod
TETAACDONTIDA Canthigastar aolendrd
ZANCLIDAE Zanciueg comuwd

NO. FIBH PER 100 8Q, M.

NO. FISH SPECIER

L]
23

INNER
THREE

che

ohs

cbo

INNER
FOUR

obn

che

78

INNER
FIVE

oho

24
obo

ohs

118
L)

INKER
BIX

oho

o

a4
22

INNER
BEVEN

28
che
cba

obs
ohe

cbe
172

INNER
EIGHT

az

10
obo

oba

180
N

ONE

che

oba

-

obo

166
28

THREE

20

11

326

fOUR

obo

136
21

FIVE

- m A

14

obo

2
18

8IX SBEVEN
obs
chs
3 7
9 25
2 A
-] 22
i
2 1
o0
1 2
obe
106 212
17 21

EIGHT

17

oba
22

ohs

226
26

ONE

cba

s
13

23

[0

228
30

THREE
chg
obo

cbhs

23
a4

136
2%

R—y
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ANDERSEN SURVEY 8

SITE BWEST

TRAN LENGTH = 26M

ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAL
ACANTHURIDAE
ACANTHU RIDAE
ACANTHURIDAE
APOGONIDAE
BALISTIDAE
BALISTIDAE
BLENNIDAE
BLENNIIDAE
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETODONTIDA
CHAETCDONTIDA
CHAETODONTIDA
DIODONTIDAE
GOBIIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
HOLGCENTRIDAE
HOLOCENTRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE

L
p

FLAT
INNER
ONE

FLAT
INNER
THREE

INNER
FIVE

FLAT FLAT
INNEA INNER
SIX  SEVEN

FLAT
INMER
EIGHT

FLAT

MIDAEEF MIDRAEEF

ONE

FLAT  FLAT

THREE FIVE

FLAT

MIDAEEF MIDREEF

SIX

FLAT

FLAT

MIDREEF MIDREEF

SEVEN

EIGHT

Acanthurus guttatus
Acanthurus lineatus
Acanthurus nigrofuscus
Acanthurus nigrotls
Acanthurusg trlostegus obs
Acanthurus xanthopterus

Acanthurus juvenlle

Nago lIuratus

Zebrasoma flavescens

Zobrasoma vellterum

Apogon novem fasclatus

Ahlnecanthus aculeatus

Ahinecarithus rectangulus

Salarilas fasdatus

uridentfied obs
Chaetodon auriga

Chaetodon dirinelius

Chaatodon ephipptum

Chaetodon lunula

Chastodon quadrimaculaius

Chastodon reficulalus

Chastodon fritascialls

Chastodon trifasciatus

Dicdon hysirix

unidentfied

Myrlpristis Kuntee

Neaonlphon sammara

Sargocantron dladema

Sargoceniron spiniferum

Chaellinus chlorurus

Chellinus trilcbatus

Coris aygula

Eplbulus Insidiator

Gomphosus varilus

Hallchoeres hortulanus

Halichoeras margarliaceus

Halichioeres marginatus

Halichoeres rimaculatus obs
Hemigymnus melaplerus

Labroides dimidiatus

Stathoulis bandanensis

Thatasaoma hardwickd

Thalagsoma purpureum

Thalassoma quinqueviitata

Juvernile cbs

e
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ANDERSEN SURVEY 8

SITE B WEST

TAAN LENGTH = 256M

LUTJANIDAE

LU TJANIDAE
MUGILIDAE
MULLIDAE
MULLIDAE

MU RAEN IDAE
MURAENIDAE
NEMIPTERIDAE
POMACANTHIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACEN TRIDAE
POMAGCEN TRIDAE
POMACENTAIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SIGANIDAE
SYNGNATHIDAE
SYNODONTIDAE
TETRAQDONTIDA
ZANCLIDAE

Lutfanus monestigmus
Lutfanus fulws

Liza vaiglensls
Mullcides Navolineatus
Parupenseus bitasciatus
Gymnothoray @varicus
Slderia picta
Scotopsls Iineatus

Pomacanthus imperator
Abudetdut septamtagciatus

Abudetduf sordidus
Amphiprion melanopus
Chrysiptera blocsllata
Chrysiplera glauca

Chrysipteta leucopoma
Cascyllus arvanus

Plectioglyphidodor imparipennis
Plectrogiyphldodon leucozona

Pomacenirus valuli
Slegastes alblfasclalus
Stegastas vidus
Slegastes nigricans
Lverile

Scarus frontalls
Scarus sordidus
Juvenile

Siganus spinus

Corytholchthys intestinalls

uridentined
Canthigaster solandri
Zanclus cornutus

NO, FISH PER 100 $Q. M.

NO. FISH SPECIES

MIDAEEF MIDREEF MIDREEF MIDREEF MIDREEF
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ANDERSEN SURVEY &
SITE ¢
TRAN LENGTH = 25H 8ITE C
GROOVE
INNER INMER INMER INNER INNER IKNER  INMER MIDREEF MIDAEEF MIDAEEF MIDREEF MIDREEF WIDAEEF MIDREEF
ONE Two  THREE FOUR BIX SEVEM  EIGHT ONE TWO  THREE FOUR 8IX SEVEN  EIGHT

ACANTHURIDAE Acanthurus neatus

ACANTHURIDAE  Acanthunie nigeshiscus 1

ACANTHURIDAE Acanthurue Wiestagua 3 1 obo che 2 ebe 13 2 2 cha ohe
ACANTHURIDAE Ctlonochastus striatus

ACANTHURIDAE Nase unicornia obo

ACANTHURIDAE Nagso uvenle obo

ACANTHURIDAE  Zebrasoma flavescano

ACANTHURIDAE Jvenlle 1]

APCUGONIDAE Apogon nevomtasciatug

ATHERINIDAE unidentfiad obo

BALISTIDAE Ahnecanthus sculeams

HLENNIIDAE Selarias fasclatug obo oho
CARANGIDAE Caranx melampygue

CHAETODOKTIDA Chastodon auriga cho 2

CHAETODGONTIDA Chastodon dtinsliue obo 1 1 ohe che
CHAETODONTIDA Chastodon ephlpplum oha

CHAETODONTIDA Chaetodon lunula cho

CHAETODONTIDA Chantodon omatiosimua

CHAETODONTIOA Chastodon retculams 1

CHAETODONTIOA Chastodon trifaaciatio

FIBTULARIDAE  Flstularia commeraonk che 2
GOBHDAE Valonclannoa oitfigats

GOBIIDAE unidenyfied obe

GRAMMIBTIDAE Grammiotes vexiineatus

HEMIRHAMPHIDA unidentifad

HOLOCENTRIDAE Mytiprioti kuntee

HOLOCENTRIDAE Naeniphon sammare

HOLOCENTRIDAE Bargocentren diadema

LABRIDAE Challlaue michatue

LABRIDAE Eplbulus Insidiator

LABRIDAE Gomphosus varius

LABRISAE Hullchoaras hortulanus

LASRIDAE Hellchoerao margatitacaus ocbs obo obo obe 4
LABAIDAE Hallchosran marginatue 1
LABHIDAE Hallchoeras timaculatus 4 7 3 ohe obe 2 1 3 T che oba 1 3
LABRIDAE Hemlgymnute mefaptarus oba 2 obe

LABRIDAE Labtroldea dimidiatun

LABRIDAE Novacullchthye taani curuo

LABRIDAE Stathojulle bandansnoia 1 ] 2 oha 2 1 oho oho obe
LABRIDAE Thalasgoma hardwickll cbo obo a 3

LABRIDAE kvanlie 4 1 2 obo 4 8 4 obo
LETHRINIDAE Qnathodentex auralinpaiio

LETHRINIDAE Lathrinue harak ohs
LUTJANIDAE Lutjenue fulvus

oho
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ANDERSEN SURVEY B
8ITEC
TRAN LENGQTH =~ 25N

MUGILIDAE Liza valglonols

MULLIDAE Mutleldes lavolineano
MULLIDAE Pantpaneug barberinua
MULUDAE Parupsnaus blfasclatus
MULLIDAE Parupanaus mulifacciatus
MURAENIDAE Siderla picta

NEMIPTERIDAE Scolopsia lineatus
OSTAACIDAE Oatracion cuhleun
PINGUIPEBIDAE  Parapercio op.
POMACANTHIDAE Pomacanthuo Imperater

POMACENTRIDAE Abudefdul septoniascianio

POMACENTRIDAE Abudefdul sexfasclatus
POMACENTRIDAE Abudefdu! aordldun
PONACENTRIDAE Abudefduf valglansio
POMACENTRIDAE Amphiprion chrysepterue
POMACEKTRIDAE Amphiprion malanopue
POM ACENTRIDAE Chrysiptara blocellata
POMACENTRIDAE Chrysiptara glavcs
POMACENTRIDAE Chrysiptera lsucopoma
POWMACENTRIDAE Dascyilus aruanue

POMACENTRIDAE Plactroglyphldeden iImparipannin

POMACENTRIDAE Pomacantrua walull
POM ACENTRIDAE Btagactes alblfasclatus
POMACENTRIDAE Stegagtes lvidus
POMACENTRIDAE Stagasgtes nigicans
POMACENTRIDAE juvenila

SCARIDAE Scanue frentafio
BCARIDAE jvontia
BERRANIGAE Epinaphsiuna mema
BIGANIDAE Slganua splnus

TETRAQDONTIDA Arothron nigrepunctatus
TETRAODONTIDA Canthigaetor banned
TETRAGDONTIDA Canthigestar aciandrl
ZANCLIDAE Zanciug comutug

NQ. FIBH PER 100 8Q. M.

NO. FIBH SPECIES

gy

BTEC
QROGVE
INNER INNER  INNEA  INNER INNER  INNER  INKEA MIDREEF MIDAEEF MIDREEF MIDREEF MIDREEF MIDREEF MIIREEF
ONE WO  THREE FOUR 81X BEVEN EIGHT ONE TWO  THREE FOUR 81X SEVEN  EIGHT
1
obe
ohe oba
oba oba
ohe
obs 2 2
2 ohs 1
42 a9 18 1) 1 8 3 n 40 7 4 & 1
2 2 2 oho obn 1 2 & -]
4 1% ] W 20
1 1 1
1 5 ]
cbs 12
oba
2 2 oba oho 1 chs 1 by
cbo
112 128 g2 il ] 24 10 132 168 142 & 20 44 10
1 10 10 4 4 8 8 17 18 18 10 7 4 1¢

——
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ANCERSEN BURVEY &
BIFE C
TAAN LENGTH = 29M

St

FLAT

INNER
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ANDERSEN SURVEY 8
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POMACENTRIDAE
POMACENTRIDAE
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ANDERSEN SURVEY 8
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ANDERSEN SURVEY 8
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Chrysiptera glauca 139 46 64 18 86 T2 13 46 62 48
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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 peried. 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 biclogical 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.

Plants

Marine plant abundance can fluctuate in response to a number of environmental variables
including seasonal variations in sunlight 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 come 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 catlus

C. ebraeus

C. flavida

C. leopardus/pulicarius
C. sponsalis

Conus sp.

Cypraea moneta
Dendropoma sp.
Drupa (purple)

Mitre stitica

Morula sp.

Nudibranch

Octopus

Thais tuberosa
Tridacna maxima
Vasum turbinellus

CRUSTACEA (CRABS & RELATIVES)
Aectodes sp.

Dardanus sp.

ECHINODERMS (SEA CUCUMBERS & RELATIVES)
Actinopyga echinites

Bohadschia argus

Diadema sp.

Echinothrix diadema

Euapta godffroyi

Holothuria atra

H. cinerascens

H. hilla

H. leucospilota

H. pervicax

Linckia multifora

Ophiuroid

Stichopus chloronotus

Synapta maculata
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TABLE 2. CORALS OBSERVED IN THE ANDERSEN MARINE RESCURCES PRESERVE

_JOCILLOPORIDAE
Pocillopora damicornis
Pocillopora meandrina
Pocillopora setchelli
Pocillopora verrucosa
ACROPORIDAE
Acropora aspera
Acropora digitifera
Acropora formosa
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.

Y

SIDERASTREIDAE
Psammocora contigua

Psammaocora obtusangula

Psammocora sp.
AGARICIIDAE
Pachyseris speciosa
Pavona varians
FAVIIDAE

Favia favus

Favia matthaii

Favia pallida

Favia stelligera
Favia sp.

Favites abdita
Favites russelii
Goniastrea retiformis
Leptastrea purpurea
Leptoria phrygia
Platygyra pini
Cyphastrea chaicidium
HELIOPORIDAE
Heliopora coerula
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TABLE 1. MARINE PLANTS OBSERVED IN THE ANDERSEN MARINE RESOURCES PRESERVE

CYANQFHYTA (BL.LUE-GREEN ALGAE)
Hormothamnion enteromorphoides
Microcaleus sp.
Schizothrix calcicola

S. mexicana
CHLOROPHYTA (GREEN ALGAE)
Enteromorpha clathrata
Caulempa brachipus

C. cupressoides

C. racemosa

C. serruiata

C. sertularicides

C. taxifolia

C. urviliana

C. webbiana

Caulerpa sp.

Avrainvillea obscura
Chlorodesmis fastigiata
Chlorodesmis sp.

Codium arabicum
Halimeda incrassata

H. macrolobha

H. opuntia

Rhipiiia sinuosa
Tydemania sp.

Udotea argentea

U. geppii

Boodlea composita
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.

Lithophyflum moluccense
Mastophora rosea
Neogeniolithon frutescens
Porolithon cnkodes
Sporolithon sp.

Halymenia durvillaei
Peysscnelia 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

7 CANTHURIDAE
" ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
ACANTHURIDAE
APOGONIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
BALISTIDAE
~BLENNIIDAE

¢ S ENNIDAE

=g LENNIIDAE
BLENNIIDAE
BLENNIIDAE
BOTHIDAE
CAESIONIDAE
CAESIONIDAE
CARANGIDAE
CARANGIDAE
CARANGIDAE

Acanthurus guttatus
Acanthurus tineatus
Acanthurus nigricans
Acanthurus nigricauda
Acanthurus nigrofuscus
Acanthurus nigroris
Acanthurus olivaceus
Acanthurus pyroferus
Acanthurus triostegus
Acanthurus xanthopterus
Acanthurus juvenile
Ctenochastus binotatus
Ctenochaetus striatus
Naso brevirostris

MNasao [furatus

Naso tubarosus

Naso unicomis

Naso juvenile
Paracanthurus hepatus
Zebrasoma flavescens
Zebrasoma veliferum
juvenile

Apogon novemfasciatus
Balistapus undulatus
Balistoides conspicillum
Balistoides virklescans
Malichthys niger
Malichthys vidua
Odonus niges
Pseudobafistes flavimarginatus
Rhinecanthus aculeatus
Rhinecanthus rectangulus
Sufflamen bursa
Sufflarmen chrysoptera
Cimipecies variolosus
Ecsenius bicolor
Plagiotremus tapsinosoma
Salarias fascialus
unidentified

Bothus sp.

Caasio casrulaureus
Pterocassio tile

Caranx malampygus
Caranx sexfasciatus
Decapterus maruadsi

CARCHARHINIDAE Carcharhinus melanopterus
CARCHARHINIDAE Triaenodon obesus
CHAETODONTIDAE Chastodon auriga
CHAETODONTIDAE Chaetodon citrinellus
CHAETODONTIDAE Chastodon ephippium
CHAETODONTIDAE Chastodon Kaini
CHAETODONTIDAE Chastodon lunula
CHAETODONTIDAE Chastodon melannolus
CHAETODONTIDAE Chastodon mertensii
CHAETODONTIDAE Chastodon omatissimus
CHAETODONTIDAE Chastodon punctatofasciatus
CHAETODONTIDAE Chastodon quadrimaculatus
CHAETODONTIDAE Chastodon reticulatus
CHAETODONTIDAE Chastodon trifascialis
CHAETODONTIDAE Chastodon trifasciatus
CHAETODONTIDAE Chastedon ulietensis
CHAETODONTIDAE Chastodon unimaculatus
CHAETODONTIDAE Chaetodon vagabundus
CHAETODONTIDAE Forcipiger flavissimus
CHAETODONTIDAE Hamitaurichthys polylepis
CHAETODONTIDAE Henlochus chrysostomus
CHAETODONTIDAE Hanlochts monecans

CIRRHITIDAE
-.CIRRHITIDAE
SIRRHITIDAE

"~ CIRRHITIDAE

CIRRHITIDAE
CIRRHITIDAE
DIODONTIDAE

Cirrhitichthys falco
Clirhitus pinnulatus
Neocirrhites ammatus
Paracirrhites arcatus
Paracirhites forster
Paracirrhites hemisticlus
Diodon hystrix

FISTULARIIDAE
GERREIDAE
GOBIIDAE
GOBIDAE
GRAMMISTIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
HOLOCENTRIDAE
KUHLHDAE
KYPHOSIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE

L ABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LABRIDAE
LETHRINIDAE
LETHRINIDAE
LETHRINIDAE
LETHRINIDAE
LETHRINIDAE
LUTJANIDAE
LUTJANIDAE
LUTJANIDAE
LUTJANIDAE
LUTJANIDAE
LUTJANIDAE
LUTJANIDAE
MALACANTHIDAE
MALACANTHIDAE
MICRODESMIDAE
MICRODESMIDAE
MICRODESMIDAE
MICRODESMIDAE
MOBULIDAE
MONACANTHIDAE
MONACANTHIDAE
MONACANTHIDAE
MUGILIDAE
MUGILIDAE
MULLIDAE
MULLIDAE
MULLIDAE

Fistularia commersonii
Games argyreus
Valenciennea strigata
unidantified
Grammistes soxlineatus
Myripristis kuntse
Neoniphon sammara

Sargocentron caudimaculatus

Sargocentron diadema
Sargocentron spiniferum
Sargoecentron tiere
Kuhlia mugil

Kyphosus cinerascens

Anampses casruleopunciatus

Anampses twisti
Bodianus axillaris
Cheilinus chiorourus
Chailinus trilobatus
Chellinus undulatus
Chellinus unifasciatus
Cheilic inermis
Cirrhitabrus sp.1
Cirrhilabrus sp.2
Coris aygula

Coris gaimard
Epibulus insidiator
Gomphosus varius
Halichoeres hortulanus

Halichoeres margaritaceus

Halichoeres marginalus
Halichoeres trimaculatus
Hemigymnus fasciatus
Hemigymnus melapterus
Hologymnosus doliatus
Labroidas bicolor
Labroides dimidiatus
Labropsis xanthonotus

Macropharyngodon meleagris

Novaculichthys taeniourus
Stethojulis bandanensis

Thalassoma amblycephalum

Thalassoma hardwicki
Thalassoma kiescens
Thalassoma purpursum

Thalassema quinguevittatum

Thalassoma. tricbatum
juvenite

Gnathodentax aurclinsalus

Lethrinus harak
Lethrinus ramak
Lethrinus rubnioperculatus
Monotaxis grandoculis
Aphareus furca

Aprion virescens
Lutjanus bohar

Lutjanus fulvus
Lutjanus gbbus
Lutjanus monostigmus
Macolor niger
Malacanthus brevirostris
Malacanthus latovittatus
Nematelsotris magnifica
Ptersleotris avides
Ptersleotris heteroptera
Pteraleotris zebra
Manta alfredi
Cantherhines dumeriki
Cantherhines pardalis
Paralieres prionurus
Liza vaigiensis
Valamugil sngsfi
Mulloides flavolineatus
Mulloidas vanicolensis
Parupeneus barberinus
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MULLIDAE
MULLIDAE
MULLIDAE
MULLIDAE
MURAENIDAE
MURAENIDAE
NEMIPTERIDAE
OSTRACIIDAE
OSTRACIIDAE
PEMPHERIDAE
PINGUIPEDIDAE
POLYNEMIDAE
POMACANTHIDAE
POMACANTHIDAE
POMACANTRIDAE
POMACANTHIDAE
POMACANTHIDAE
POMACANTHIDAE
POMACANTHIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMAGENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMAGCENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE

POMACENTRIDAE:

POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
POMAGCENTRIDAE
POMACENTRIDAE
POMACENTRIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SCARIDAE
SERRANIDAE
SERRANIDAE
SERRANIDAE
SERRANIDAE
SERRANIDAE
SIGANIDAE
SIGANIDAE
SYNGNATHIDAE

Pempheris oualensis
Parapercis clathrata
Polydactylus sexfiis
Apclemichthys trimaculatus

Chromis agilis

Chromis margaritifer

Chromis xanthura

Chrysiptera biocellata
Chrysiptera glauca

Chrysiptera leucopoma
Dascyllus aruanus

Dascyllus reticulatus

Dascyllus timaculatus
Plactroglyphidodon dickii
Plactroglyphidodon imparipannis
Plectroglyphidodon johnstonianus
Plectroglyphidodon lacrymatus
Plectroglyphidodon lsucozona
Pomacentrus vaiuli
Pomachromis guamensis

Epinephelus fasciatus
Epinephelus mera
Psaudanthias pascalus
Slganus arganteus
Siganus spinus
Corytholchthys intestinalis

TETRACDONTIDAE Arcthron nigropunctatus
TETRAODONTIDAE Arothron stellatus
TETRAODONTIDAE Canthigaster amboinensis
TETRAQDONTIDAE Canthigaster bennedti
TETRAODONTIDAE Canthigaster solandri

ZANCLIDAE

Zanclus comutus



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 patierns 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 upen 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 cm 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.

Corals

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 El Nifio 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 Nifio 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
hamimer 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 moltusks) 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 cucumnbers (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 macroinvertebrates is to count those individuals within a meter
of the entire fransect 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.

Fishes

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 Nifio 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 summer 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 fransect 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.

164



Fish Catch Survey

In addition to the above, we recommended that data be gathered on the fish caught by
pole-and-line fishermen fishing from the beach. Permits could be required for this type of fishing,
and a record of the catch be required of all permit 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 various locations within the Preserve. Analysis of these catch data would be
very informative in assessing the condition of the reef.

Current Studies

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