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INTRODUCTION 

Background 

This report is the first phase of a study designed to monitor the 
effects of construction activities on the marine environment surround­
ing the airport runway on Moen Island, Truk. The existing airport run­
way is to be lengthened and widened to better accommodate air traffic 
through Truk. This runway expansion project will involve dredging of 
some 2 million cubic yards of coral from the Pou Bay and Metitiu dredge 
sites and using this materiai to extend the existing runway 1400 feet 
toward the southwest and 600 feet to the northeast. Additionally the 
runway will be widened and repositioned toward the northwest and 
dredged material will be used as fill in this area. 

Because a construction project of this magnitude is potentially 
damaging to the nearby reef environment, the Marine Laboratory and the 
Water Resources Research Center of the University of Guam were contracted 
by the Department of the Navy, Pacific DiVision, Naval Facilities 
Engineering Command, to establish an environmental monitoring program to 
assess the impact of the construction activities on the marine environ­
ment. The first phase of the monitoring program is a pre-construction 
baseline study on the existing marine communities in the area. This is 
to be followed by a series of assessments during the course of the 
construction, and a final follow-up study after the construction is 
completed. Should unacceptable environmental impacts occur during the 
construction project, the monitoring program will allow these impa cts 
to be detected so that the proper steps can be taken to ameliorate or 
avoid them. 

Scope of Work 

The Marine Laboratory has undertaken the following components of 
the pre-construction monitoring program: 

a) Perform detailed current studies to document circulation 
patterns and to predict movement of materials to be generated 
during construction. Current velocities and directions 
should be taken under prevailing wind conditions, at 
different depths, and under rising and falling tide con­
ditions sufficient to establish the physical characteristics 
of the study area during the study period. 

b) Conduct benthic and fish surveys in the study area to 
confirm the abundance and distribution of corals, inverte­
brates, benthic flora and fauna, and fish populations 
identified in Devaney et al. (1975). Document any differences 
in the present marine community and that described by Devaney 
et al. (1975). 



c) Prepare recommendations to mitigate against environmental 
degradation or destruction, or to substantiate preservation 
of areas of unique biological value. 

d) On a one time basis, collect samples of fish from the 

Personnel 

study area and perform the necessary radioimmuno assay tests 
on the samples to establish a baseline on the levels of 
ciguatoxins present in the fish community. Conduct a 
review of existing or historical occurrences of ciguatera 
outbreaks in Truk Lagoon, particularly on t10en Island. 
Document the findings along with the ciguatoxin data. 

Steven S. Amesbury, Assistant Professor of Biology, Marine Laboratory, 
University of Guam--Fishes 

Russell N. Clayshulte, Biology Graduate Student, Marine Laboratory, 
University of Guam--Invertebrates, currents, Physiography 

Timothy A. Determan, Biology Graduate Student, Marine Laboratory, 
University of Guam--Corals 

John R. Eads, Harine Technician, Narine Laboratory, University of 
Guam--Maintenance, currents 

Steven E. Hedlund, Biology Graduate Student, Harine Laboratory, 
University of Guam--Harine Plants 
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METHODS 

Water Circulatinn 

Water circulation patterns were determined primarily by the use 
of drift drogues. Drift drogues consisted of a l-m tall aluminum vane 
with a cross shape (as seen in transverse section) suspended from a 
buoy hy a length of line. The length of the line was varied to suspend 
the vane at two depths, in a surface water layer of 1-2 m, and a sub­
surfa c e layer of 6-7 m. The drogues were released at selected monitor­
ing stations and allowed to drift for measured periods of time. The 
drogue positions were determined by using a hand-bearing compass to 
triangulate on previously determined shoreline features. The time of 
drogue drift and distance travelled were used to determine water mass 
velocity. Drogues were released at different times during the tidal 
~ycle to test for the effects of tide on patterns of water circulation. 
Wind direction and speed readings were obtained from the weather station 
on Moen so that the effect of wind on the drogue movement could be 
ascertained. Additional information on circulation patterns was 
obtained hy releasing large patches of fluorescein dye in a line per­
pendicular to the shore at station 7. The movement of the dye patches 
with time was plotted. Paper plates were released along with the dye 
patches and their general movement was recorded. 

Biological Monitoring Sta t ions. 

\,e felt that any biological impact caused by the construction 
activities could most acc urately be monitored by establishing specific 
monitoring stations within the study area and making quantitative 
transect measurements of the biota at the stations. Eight monitoring 
stations that coincided with the water quality stations were selected 
within the region of potential impact (Figure 2). They were located 
near the designated water quality boundary off the runway site and 
off anticipated major dredge spoil discharge points near the Pou Reef 
and Metitiu Reef dredge sites. At each station, an easily relocatable 
topographical feature (rubble mound or coral/rock pinnacle) was chosen 
(at some stations, two such features were chosen) and the site was 
marked with a buoy. A ninth station, well outside the zone of 
anticipated impact, was also selected to serve as a control. The 
depth and configuration of each transect site was recorded, and a 
transect line was laid across it. Quantitative assessments of the 
marine plants, corals, other invertebrates, and fishes were made along 
the transect line. At station 6, replicate assessments were made along 
transects 6A and 6B to estimate the amount of variability inherent in 
our censusing techniques. 

Marine plants along the transect were quantified by a point­
quadrat method which consisted of setting a 25 cm x 25 cm gridded 
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quadrat with 16 internal points on the transect line every meter. 
Percent cover was calculated by dividing the number of points at 
which each species was seen by the total number of points (16 times 
the number of tosses) and multiplying by 100. 

Two methods were used to census the stony corals communities 
at each station. The point-quarter method (Cottam et al., 1953) was 
applied along transects where scattered, discreet colonies of several 
species of coral were encountered. In zones of extensive coverage 
of a single species, a line-intercept method described in Smith (1974) 
was used, since the point-quarter method proved to be inefficient 
in terms of time. These zones included large patches of Acropora sp. 
and mounds of Porites sp. 

Generally, for transects where the point-quarter method was 
applied, a series of 10 points at equal intervals along the transect 
line were selected. A second line was laid perpendicular to the 
transect line at each point. The area around each point was thus 
divided into four equal quadrants. In each quadrant, the coral closest 
to the point was located, and the diameter and distance of the colony 
center from the transect point was measured . A sample of the coral 
was taken and color and growth form were noted for later positive 
determination in the laboratory. If no coral was observed within a 
maximum distance of 1 m from the transect point in any quadrant, a 
point-to-coral distance of 100 cm (1 m) and a diameter of zero was 
recorded. 

From these data, the following quantities were calculated: 

Total Density of All Species - Unit Area 2 
(Mean point-to-p~int distance) 

Relative Density = ~I~n~d~i~v~i~d~u~aTl~s~o~f-7a~s~p~e~c~iSeSs~ ____ ~ __ X 100 
Total individuals of all species 

Density = Relative density of a species 
100 

X Total density of all 
species 

Percent Cover = Density of species X Average dominance value for 
species 

Relative Percent Cover Percent cover for a species X 100 

Frequency of Occurrence 

Total percent cover for all species 

Number of points at which species occurs 
Total number of points sampled 

Relative Frequency of Occurrence = 
Frequency value for a species 
Total of frequency values for 

all species 

X 100 
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The sum of the values for Relative Percent Cover, Relative 
Dominance and Relative Frequency of Occurrence equals the Importance 
Value for each species on each transect. 

At two of the nine transects where the point-quarter method was 
applied, fewer than 10 transect points were sampled: Station 2 due to 
shortness of time (7 points) and Station 68 at which a mixed sampling 
scheme of both point-quarter (6 points) and line-intercept methods 
seemed appropriate. 

The line-intercept method was applied at Station 4 (Transect 4B), 
Station 6 (Transect 6B in part), and Station 9. Species names and 
lengths of the intervals intercepted were recorded for each coral 
colony lying beneath the transect line. The line was considered to 
be a belt one em wide extending along one side of the tape. The data 
was summarized in the following manner: (1) the number of times each 
individual species appeared along the line; (2) "relative occurrence" 
as determined by the dividing the number of intervals occupied by 
each species by the total number of intervals occupied by all species, 
the result multiplied by 100; (3) the total linear distance (cm) of 
each species along the belt; and (4) the total distance of intercept 
of all species per length of transect. Percent cover and relative 
percent cover was calculated from the latter two quantities. 

The abundances of macroinvertebrate were quantified by swimming 
the lengths of the transects and counting the number of invertebrates 
within one meter to either side of the line. A meter stick was held 
perpendicular to the line with one end touching the line as the 
observer swam along the transect. Since the biological monitoring 
stations were discrete coral/rubble mounds, the atea along the entire 
length of one side of the transect line was recorded as one transect 
count. Therefore, each station or station site had at least two 
invertebrate transects. In order to facilitate comparisons between 
stations the number of species per m2 was computed. 

Random swims were conducted around the monitoring stations for 
the presence of invertebrate species not associated with the monitor­
ing mounds. 

Fishes were censused by swimming the length of the transect line 
counting the number of each fish species seen within a meter of either 
side of the line. A list was also made of fish species seen on the 
mound but not encountered in the transect census. 

General Reconnaissance 

In order to obtain a general overview of the marine communities 
within the study area and to facilitate comparisons with an earlier 
study by Devaney et al. (1975), qualitative assessments of the biota 
were made in the Pou Reef dredge area and in several locations off 
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the end and side of the existing runway. Species lists were compiled 
for these areas, and a subjec tive assessment of the relative abundance 
of different species was made. 

Ciguatera Testing 

It has been suggested that the creation of new benthic substrate 
by such activities as dredging and filling and blasting may provide 
conditions favorable for the outbreak o f c iguatera fish poisoning. In 
order to assess the current levels of ciguatera toxicity in the study 
area, a variety of fishes were collec ted and samples of muscle and 
gonads sent to Dr. Yoshitsugi Hokama at the John A. Burns School of 
Medicine in Honolulu f or radioimmunoassay. We also interviewed the 
Truk District Director of Health Services as well as several fisher­
man in order to obtain inf ormation on the f requency of ciguatera 
poisoning on Moen. 
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RESULTS AND DISCUSSION 

General Description of the Study Area 

Truk Atoll, in the Eastern Caroline Islands, is comprised of 19 
high volcanic islands and numerous small coral islands scattered over 
a large lagoon. The airport study area is located on the northern 
side of Moen Island in the central eastern part of Truk lagoon. Moen, 
the second largest of the volcanic islands, is roughly triangular in 
shape and 11.7 square kilometers (km2) in area (Fig. 1). The island 
is characterized by steep stream-dissected slopes and mountain peaks 
up to 370 m in elevation (Mount Terokin). Low coastal terraces of 
variable width border the steep volcanic slopes. A majority of the 
commercial and residential development is associated with the coastal 
terraces. Lagoon fringing reefs border the shorelines at most places 
around the island with the most extensive development along the 
northern shorelines. 

The shoreline and general extent of the fringing platforms, 
mangrove swamps, patch reef areas, and offshore lagoon regions in the 
study area are shown in Fig. 1. Location names shown in this map are 
adapted, for the most part, from official place names. Those names 
that were coined by the study team to facilitate description of the 
region are underlined. 

Mangrove swamp occupies the intertidal fringing reef platforms 
at many places and is particularly well developed along the northeast 
and eastern shorelines. Rhizophora species dominate the swamp and are 
usually densest lagoonward. The inner portions of the more well 
developed swamps have taller and more widely spaced trees with some 
open mud-flat areas. Generally, the mangroves are restricted to a 
narrow band adjacent to the shoreline. The water in the vicinity of 
mangrove development tend to be turbid, an apparent result of silty­
clay suspension. 

Small offshore patch reefs,some of which are partially exposed 
during low tides, are scattered around the island. One such patch 
reef lying between Moen and Falo Islands (Fig. 1) is being used as a 
water quality and biological monitoring station. The peripheries of 
these patch reefs typically have diverse coral growth with extensive 
algal and faunal communities. 

The lagoon floor surrounding the airport runway and proposed 
dredge reef platforms is characterized by moderately gentle sandy 
slopes with numerous scattered mounds of coral (Acropora) and rubble. 
These mounds or rubble patches range in size from a few meters to more 
than 50 m across and are typically less than 10 m high. Rubble 
mounds are surrounded by fine to coarse grained biogenous sediments 
which are primarily Halimeda/coral sands with trace amounts of 
terrigenous clay, silt, and organic matter. Halimeda dominates the 
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Table 8. Size distribution, frequency, density And percent of sub~t['atum covered by stony corRls fit Station 
frequency. density and percent of substratum covered from whlch an importance value is calc!!l1'lted. 
quarter tnethod. The standard sy.bols used are the nUfllber of cornls (n). arithmetic mean (Y). and 

,., 
Size Distribution of u • Colonie8 Oiamete~s • " (em) 0-• " SPECIES COLONY DESCRIPTION In Y • w .. 

Acropora affinis Dark pink flabbelate 1 57.0 .10 
Acropora formosa (Dana) Light brown arborescent 3 55.0 0.0 .30 
Acropora 8p. 4 Tan with light blue tips. tabulate 1 39.0 .10 
Pocillopora ramose No. 1 Dark tan cespitose 2 10.5 10.6 3.0-18.0 .20 
Porites ~ Hilne-Edwards and Haime HOlssi..ve lobate 8 26.8 1B.3 6.0-55.0 .50 

Unidentified Tan encrusti.ng 1 B.O .10 

Distichophora sp. Dark blue, fennestrate 1 3.0 .10 

Total Density 1.37 Corals Per m2 

To'tal Percent Cover 18.06% 

5. Analys!s includeR rcl!1tlve vnlu{>!'; of 
Field d>'lta was collected using the point­

stl'llndard deviatinn (1'1;). n.nd rn.nge (w). 
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7'.14 .080 5.88 2.63 t/,.5(' 77.58 
21.43 .242 17.65 0.64 40.(Y, 7Q. 1) 

7.14 .080 5.88 1.11 ("RI 't',. ~.'. 
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1'),7 • (,/, S 47.0f. (, .... , '(" 1 fJ 11K . " : 
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TAble 

SPECIES 

9. Size distribution. frequency, density and percentage of substratum cov~rP.d by stony coral~ at Station 6A. Data was collected on two separate 
occasions to evaluate variations in data analysts. Analysis includes relative valueR of fre quency, density and percent of SlIh.ttcntullI covered 
froa which an importance value is calculated. Standard symbols used are the number oC coraJs (n), arithmetic mean (Y), standnrd deviation 
(s), and rang_ (w). 

,., ,., • 
Size Distribution of u u 

• u • ~ • ~ " Colonies Dta~eters " > " 
,., > ,., U • > U • • • ~. UN ~u 

" > ~ " > u 

(em) • u • ~. u ~ .0 u • 0 ~ . 
~ · ~ • • • uv .uv o. • ~ . " ~ ... " ~ ... ~ 0.'" 
~ · ~ • • • • .~ II CI'~ • • COLONy DESCRIPTION n Y • w ... "' ... 00. "'0 "0 "' .. 0 ~> 

Hay 24. 197B 

Acropora formosa (Dana) Light brown arborescent 14 79.1 34.6 0;.0-147.0 .BO 44.44 .Bl S 50.00 ~O. 24 QS. '11 I 189.95

1 

Acropora reticulate (Brook) Scarlet tabulate 2 36.0 0.0 - .20 11.11 .11" 7.14 1.51 2.39 20. (,1 
Acropora sp. 8 Bluish cespitose 3 B.3 2.9 5.0- 10.0 .20 11. 11 · I 7/~ 10.71 .13 .21 27.01 
Pocillopora ramose No. 1 9 14.1 5.5 7.0- 21.0 .60 33.11 .52/, 12. II, J. Iq l.RQ (II V. 

Total Density 1.63 Corals per m2 
Total Percent Cover 63.07% 

HaI 27. 1978 (Replicate Sam211ns) 

Acro2ora arbuscula (Dana) Flesh with blue tips 2 16.4 IB.33 3.5- 29.4 .20 9.52 ·151 5.26 .66 .75 15.53 
Acropora fo~sa (Dana) Light brawn arborescent 22 50.2 25 . 1 I. 7-105. 0 1.00 47.62 1·667 57.B9 85 . • 7 97.42 202 . 93 
Pocll1opora ramose No. 1 Small cesp1r:ose 12 12.6 3.7 7.'- lB.5 .70 33.33 ·910 31.58 1.56 1. 78 66.69 
Porites lutea Massive lobate 1 6 . . 9 - - . 10 '.76 ·076 2.63 .04 . 04 7.43 

Total Density 2.88 Corals per m2 
Total Percent Cover B7.73% 
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Table 10. Analysis of corals data obtained at Station 68 on two separate occaaions to evaluate varlatiol"s in datI' analysis. The data w~s collected 
using point-quarter and line-intercept methods . Co-bined results are shown. 

SPECIES 

Hal 24. 1978 ~Rubble zone) 

Acropora foraosa (Dana) 
Acropora ap. 10 
Acropora ep. 4 
Pocillopora ra-aee No. 1 
Porites (Slnoraea) tvayamaensie ERuehl 

Total Density 1 . 09 Corals per m 2 

Total Percent Cover 1.66% 

(Hassive Porites mound) 

Po~ilJ~~ sp. 
!2.t..!~~ ~e.!. MUne-r.d"Ard. and Hat .. 

T"tll1. OJ .tllnce 1253 c:. 
Total Percent Cover 66.8% 

COLONY DESCRIPTION n 

Light brown arborescent 1 
1 

Tan with blue tips, tabulate 1 

Hassive columnar 3 
1 

Size Distribution of 
Colonies Diametere 

(cm) 

i' • w 

17.3 - -
3.2 - -
4.0 - -

11.9 6 . 4 ~.9-18.6 

~.O - -

Size Distribution of 
ColonieR Diameters 

(cm) 

'" '" u ~ u = > = '" • ~ ~ UN , u, ~ " <T • <T • • ~ . C" 

" . " • • ... " .. "'~ 

.167 20.02 .1 'i6 
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~ 

o 
>. uti >u .. ~... c:: > .... c:: 
Ulol 0.10 Utl~ 
",=' (JU ",(JQ.I 
..,(J ~ -4~> I - ISI(J tI .... tltIO r', y s W" P:::O p.. 0 p:::p..u 

Light tan, bluish tip •• cesPitosel 1 
Hae.lve, lobate 6 

1~ 

~3.S I 66.1 
J '1.3 

7.G-IS1.0 155.7 
63.5 
3.0 

9~.6 
4.4 

~ • 
~ " ~ 

0 u 
C 
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'" U 
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Table 10 . continued 

SPECIES 

Ha~ 271 1978 (Reelicate Sam2~) 
(Rubble Zone) 

Acropora formosa (Dana) 
Acropora sp. 4 
Acropora sp. 11 
Poctllopora ramose No. 1 

Tot1l1 Density 1.09 Corals per m2 
Total Percent Cover 

.<Massive Porites mound) 

A.CX2P.~ for.!!!£!!. (DaM) 
~c.!JJ~~.r_!. rllMORe No. 1 

1.97% 

.r..2!ke3 !.!ltC'=!. Hilnc-Eilw:lrdA And Halme 

Tf.lnl DJl'lt:mcp. ';17 era 
rotnL PE>rCPllt COVf':r 59.0% 

COLONY DESCRIPTION 

Light br?wn arborescent 
Tan with blue tips, tabulate 
Flesh cespitosc 
Small ramose 

Light brown arboreRcent 
S .. ,,11 raOWlse 
Ha~:.1ve lobate 

n 

3 
2 
1 
5 

n 

2 
2 

12 

>-
Size Distribution of u 

c 
Colonies Diameters • " (em) 0-• 

Y s 
w 

v '" 

U.2 9.6 8.4-22.8 .286 
2.15 0.0 - .286 

15.5 - - .143 
10.0 3.9 6.0-16.0 .429 

• 
Size 01stribution of u 

• c > • 
Cnl~nles Dlamet~rs ~ w 

(em) 
U u · " ~ u 

Y 5 V • u 0<0 

11.0 5.6 7.0-15.0 n.s 
11.5 3.5 9.0-14 . 0 12.5 
22.8 n.8 3.0-45.0 75. U 

>-
• u • > ~ >- > >-
~ . UN ~ U 

u " ~ e U~ 

• 0- • • • ~ . c w ~ C 

• w • • • • « ,-
" 0- n", 

25.00 .297 27 .27 
25.00 .IQR 1R . lft 
12.5 .O?9 '1.11'1 

37 . 5 .495 I, '" f, 'i 

~ 
0 

u • U. > U 
~ > ~ ~ 

• 0 
U • U 

uu • u • u ~ u > 
.~ 

• • 0 ~ 0 .. ~u 

4.2 89.8 
1.7 7.2 

53.0 3.0 

~ 
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• 0 U • W 
uu • u • w ....... > 
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Table 11. Size dist~lbution, frequency, denBlty, and percent ~f Rubstratum covered by stony corals at ~tation 
frequency, density. and percent of substratum covered from ~hich an importance value is calcu]~t~. 
point-quarter method. The standard symbols used are the number of corals (n), arithmetic mean (Y). 

SPECl ~. 
2E! formosa (Dana) 
2!..!. 8p. 
ora sp. 

Acropo 
Acropo 
Acrop 
~ 0eh~l11a aspera (Ellis and Solander) 

Euphy lIla fl.brlcata (Spengler) 

~ strea edwardsU 
- multivensis Pavon,_ 

Porite 

LT GRN 

T, 
T, 

~~ Milne-Edwards and Haime 

ENCRUSTING 

tal Denslty 6.37 Corals per m2 

tal Perrent Cover 3S.62% 

_. 

COLONY DESCRIPTION 

Light brown arborescent 
Flesh. cespitose 
Blue cespitose 

Yellow, foliacious. large polyp~ 
(tentacles do not retract) 

Flesh colored, large polyps 
(tentacles do not retract) 

Light brown massive 
Tan. mossive or encrusting 
Hasslve. lobate 

Light green. encrusting 

>-
Size Distribution of u 

c 
Colonies Diameters • • .,. 

(em) • 
" n Y • w ... 

3 8.7 5.1 3.0- 13.0 .30 
1 20.0 - .10 
3 4.3 .57 ~.O- 5." .10 
I 45.0 - - .10 

1 28.0 - - .10 

1 5.0 - - .10 
20 16.2 6.7 7.0- 17.0 .50 

7 32.4 31.5 7.0-101..0 .30 

1 7.3 - - .10 

7. Analysis includes relative vnlue~ of 
Field dat4 was collectPd u"lng the 

standard devi<ttion (5), and rnn~e (w). 

>-
~ • 0 u 

• u • " • c > c >- > >- U • > U • ... . UN ... U C > ... c U u, ... 8 U ... • 0 U • " " . · .,. • • • 'J U 
• U • 

o • ..... c " .... c " .... " > p. ., · " • • • • . '" • .0 • • "' ... co. "'c .. 0 cZ: n. Co,l .. I :;. 

17.65 .502 7.RQ .51 1, , ,: 1.1,.11', 

5.S9 .J.6R 2.63 .67 I.7'J Ill.]'i 

5.S9 .';{I1 7.89 .10 .2' .I I, • (J ' \ 

5.S9 .lIlH 2.63 J.I,O R.IHI I} •• 1.' 

5.89 .1.68 2.63 1..32 3. /12 11.'14 

5.S9 .H18 2.63 .04 .10 8.62 
29.41 J.352 52.63 10.16 26.31 lOS. J5 
17.65 1.173 18.42 22. )/, 7.S5 93,92 

5.S9 .168 2.63 .OS .21 A.73 
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Table 12e Size dhtribution, frequency, density, and percent of slIbfltrac:um covered by stony corals at Slatlon~ 8A nnd 8R . Analysts lnchldE'~ reJativf" 
values of frequency. density, and percent of sub!'ltratuClI covered from which an ilAportance value it; calC'uht~d. Field dAtil w,u; ('oLl~c ted 

using the point-quarter method. The standard symbols used are the number of corall'l (n). nrtthnleti~ mf':\n (Y), i'ltandard dpviAtiun (,;). <1nd 
range (w). 

Size Distribution of 
Colonies Diameters 

(em) 

v G.I U OJ 1-0 1.' r: c:: > c:: ;>, :;-;.. U 1\1 : . " ,4 
Q,I ..-I Q) UN ..-I ~ r: ~ .. . r: I' 
;:I U ,::I ,"" e '"' ~-i <II f) U 01 •• ,. '" 
0" '" 0' til II! (II ') tJ .., " "II C 1 
Q.I -I Q) c:: ~ _I c:: 1-0 • I l' :. I' , 

>-l>- '::;~ 
... W'" Q)Qj IV" Q)"". 'V'II .... ,,; ... 

SPECIES COLONY DESCRIPTION n Y s W ko g::: t... Q C. ~ a fl." I'~ 1'1 •• , ,, ' : • 

Station SA 

Euphyllia .!ill!. 

~~vla pallida (Dana) 
HuBsa costata 
Pnrltes lutea Milne-Edwards 
Porites sp. 2 
Conlopora sp. 2 
Unident i fled 
Favia speciosa (Dana) 
PIes last rea sp. 

Dark yellow, massive. l:lrge polyp,; (tentacles 
do not retracl) 

Light yellow massive 
Dark brown, ~eandroid 

and Haime Massive lobate 
Dark flesh ramo~e 
Light yellow ramose 
Light yellow with sunken polyps 
Yellow, large polyps 
Yellow with red polyps 

Total Dp.nsity l.18 Corals per m2 

Total Percent Cover 2.71% 

Station 88 

Acropora formosa (Dana) 
Acropora sp. 
Hillepora exaesa Forskaal 
Pocillopora r~mose No. 1 
Porites andrews! Vaughan 
Porites ~ Hilne-Edward~ 
Porites sp. 
Lobophyllia costata Dana 
Favia pallida (Oan~) 

Light brown arborescent 
Flesh, ramose 
Yellow, encrusting 
Cespitose or ramose 
Grey. ramo!>e 

and Ha1me Hassive. lobate 
Flesh lJIaRsive 
Phaceloid 
Light yellow, .assive 

TotaL Density 3.22 Corals per m2 
Total Percent COver 26.45% 

1 

3 
1 
7 
1 
2 
2 
1 
1 

1 
1 
3 
3 
2 
9 

11 
1 
1 

5.0 

10.7 
6.9 

18.4 
19.0 
10.4 

7.7 
5.9 
5.5 

15.0 
2.4 

12.8 
5.7 

47.6 
30.2 
24.1 
20.0 
3.9 

10.4 

10.0 

3.3 
2.5 

2.4 
3.5 
5.7 

17 .6 
18.3 

4.4-22.6 

6.0-35.1 

8.0-12.7 
6.0- 9.5 

11.0-15.5 
2.5- 9.5 

43.6-51.6 
8.0-64 .8 
6.9-69.3 

.\0 

.20 

.10 

. 50 

.10 

.20 

.10 

.10 

.1 0 

.10 

.10 

.10 

.20 

.20 

.50 

.40 

.10 

.10 

6.66 

13.33 
6.66 

H.33 
6.66 

13.33 
6.66 
6.66 
6.66 

5.56 
5.56 
5.56 

11.11 
11.11 
27.78 
22.22 
5.56 
5.56 

.062 

·186 
.062 
.435 
.062 
.124 
.124 
.062 
.062 

.100 

·100 
.302 
.302 
.201 
.90f, 

1.107 
.100 
.1UO 

0;.]101 .01"-

15.79 .333 
5.26 0.03 

36.84 1.847 
5.26 .115 

10.53 .142 
10.53 .080 

5.16 .021 
5.26 .019 

3.11 
3.12 
9.38 
9.38 
6.25 

18.13 
34 .38 
3.12 
3.12 

.215 

.006 

.504 

.123 
4.5Q 

10. 7~ 
9.79 

.416 

.015 

. ';'1 

12. ']'.J 

1.11 
68 . 15 

8 . 30 
5. 21, 
2. 95 

.RL 

.70 

.85 

.02 
I. 91 
.46 

17 .3 5 

17 .01 
1. 57 

. flfi 

I". ';1 

'd. 'II 
13. OJ 

/lB. J2 
20.7..2 
29.10 
20.14 
1.2.71 
12. fi2 

9.53 
2.45 

16.85 
W.9S 
34.71 

9).6J 
10.20; 

1 . R7 
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Table 13. Analysis of corals data collected at Station 9 using the line-intercept method. 

Length Distribution of 
Measurements 

(cm) 

SPECIES COLONY DESCRIPTION n Y s w 

Acropora formosa (Dana) Light brown arborescent 11 131.9 98.1 20.0-340.0 

Acropora sp. Brown with white corallite 1 195.0 - -
tips, cespitose . 

Acropora sp. Light tan with white 1 10.0 - -
corallite tips 

Goniastrea pectinata (Ehrenberg) Dark brown, massive 1 12.0 - -
Pocillopora damicornis (Linnaeus) Small cespitose 3 61.3 97.6 3.0-174.0 

Pocillopora sp. Heavy, lobate subramose 1 10.0 - -
Porites (Synaraea) iwayamaensis Columnar, massive 8 51. 9 52.4 5.0-151.0 

Eguchi 

Total Distance 2835.0 cm 
Total Percent Cover 80.4% 

'" u 

'" " '" :> '" 
., :> ., 

''; ... " .,; " ., ... '" ... ., '" ... 
<II ;:I 

U '" 
<II U Q1 

"" U 
... :> "" ... :> 

'" u '" 0 '" '" 0 ":0 ,",u .,:p.,u 

42.3 51. 2 63.7 

3.8 6.9 8.6 

3.8 0.4 0.5 

3.8 0.4 0.5 

11.5 6.5 8.1 I 

3.8 0.4 0.5 

30.8 14.6 18.2 
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Table 14. HACROINVERTEBRATES QUANTIFIED at ~onitoring stations. All monitoring sites hAve 2 tr~nRe~ t counts. expect st~tion 6 which ha~ 4 counts. 
The number of the left in the station column Is the total number of individuals observed And the number of the right t,.; the ntlmber "r 
individUAls per m2. 

STA.l STA.l' STA.2 STA.2' STA.3a 5Th.3:.' STA.3b STA.3b' STA.h STA.4",· STA.4b STA.4h TA.S' 

27 m.2 9 m2 6 .2 10 m2 18 m2 14 m2 
ST'.~ 

"". 8 m _ _ ~. 

PORIFERA [number of species] [9] [8] [3] [3] [4] 
sponges sp. 34/t. 3 20/.7 3/.3 6/.7 18/3 

CHIDARIA 
hydrozoans 

ANTHOZOA 
ACTINIARIA (Anemone) 

Radianthu9 spp. a 
ALCYONACAE (Soft coral) 

Lobophytum sp. 
Sarcophytum sp. a 1/ . 1 1/.2 
Sinularla spp. 18/.7 41/1.S 0 
Stereone~hth~a Bp. 11.04 0 0 11 .1 
Amthelia Scympodium 8PP 3611. 3 2S/.9 

ANTIPATHARIA (Black co~al) 
Ci~ripathes anquina 4/.1S 2/.07 11.1 0 

CORGONACAE (Fan coral) 
gorgonacean spp. 11.04 0 

""NELInA 
POI.YCHAETA 

SA8ELLIDAE (Featherworm) 
MOLLUSCA 

GASTROPODA 
Lasabis !ambia 
Tee tus pyramis 2/.07 0 
Trochu~ n!~otlcu~ 2/.07 31.1 1/.1 

* Abundant - Too nUMerous to count along transect 

[3] [2] [2] [S] [S] 
12/2 17/2.8 6/1 .:. 30/1. 7 3S/ L. 9 

'* A* 

1/.2 

a 1/ .06 1/.06 
2/.3 0 1/.2 ' 2/.11 

1/.06 1/.06 
2/. II 1/ .06 

[1] [1] 
6/.4 5/. )(1 

3/.21 0 
41.3 0 
11 .07 31.21 

3/.21 31.21 

2/.14 6/.4 

1/.07 0 

[-] 
1712.1 

'* 

5516.9 

11.13 

0 

0 

I 
ll.l 
111. 6 

,. 

5/3.1 

o 

1/.13 

3/.11 

1 
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Table 14. continued 

STA.l STA.l' 
27 m2 

BIVALVIA 
~sp. 0 3/.1 
Dendo.strea hyoth 
Atrina vexl1lWD 
~sp. 
Pterla loven! 
Spondylus ducalb 
Trldacna squamosa 0 1/.07 

ARTHROPODA 
DIOGENIDAE (lIerrllit crab) 

Dardanus sp. 
ECHINODERMATA 

ASTEROIOAE (Starfish) 
Culeita novaeguneae 
Linckia multifora 

EC.HINOIDEA (Sea urchin) 
Oi <Ide .. setosUIII 

HOLOTHURt[[DAE (Sea Cucumber ) 
Bohadschia argus 1/.07 1/.04 
Bohadschia graeffei 
Holothur1a atr. 
Holothurla edulfs 
Holothurla nobl!s 
sp 1 (yellow) 
Stlchopus chloronotus 1/.04 0 

CRlNOIDAE 
Coaanthus bennett! 1/.04 0 

CHORDATA 
Comaster multifidus 

Didemnum ternatanum 
Phallu8ia Julinea 5/.2 10/.4 

• Abundant - Too nUMerous to count along transect 

STA.2 STA.2' STA.3a 
9 m2 6 m2 

44/4.9 88/9.8 6/1 
1/.1 0 0 

1/.2 

125/13.9 304/33.8 0 

STA. 3a I STA.3b STA.3b' f'TA.4a STA.4a' ~TA.4h STA.I,b' <;TA.'j ·:TA. ')' 
10 m2 18 m2 14 1ft1 Ii M'l -- - .- ~-

7/1. 2 4/.7 51. S. 1/.06 3/.17 621 1,.4 H6/6. I IQ/lJ. 0 
1/.2 0 1/ .1 1/.06 0 S/.17 4/.J 7/. '-:. 1/. I l 

1/. 0 7 2/.14 
0 5/. J ~ 

a l/.ll 

1/. 07 1/ . 07 

0 1/ .06 

1/ .07 0 
1/ .07 0 

1/.2 1/.06 1/. 06 

1/.06 1/ .06 

1/ . 06 1/.07 

6/1 1/.2 2/.3 2/.11 28/ t. 6 5/.36 A' A* 
l/. \7 2/.l! 2/. J/4 1/.11 7/.7.5 1/. I , 

1 
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Table 14. continued 

5Th.6a 5TA.68 1 

13 m2 
PORIFERA lnUJllber of speciesJ 1~~L4 li~L sponges sp. 

CNIDARIA 
hydrozoan. 

AtrrHOZOA 
ACTINIARIA (Ane1ftOue) 

Radianthus spp. 
AI.CYONACAE (Soft coral) 

~.oJ~p.hlt.'!."'. ~". 
S'!.' !2.(!1!h.t.!-u.'~ Kp. 
~i-'.!.~!td..Lf..:,! "Pl', 
~.~':l_f'2.'!!.:rl~'J!y..:!. !-Cr· 
~nl!lrlta/S~I."!,j~~J..~~ 1Ipp. 

Mil IP.UHAR(A (RlRCk ('(lral) 
Clrripathea anquina 3/.23 3/.23 

GORCONACAE (Fan coral) 
8~~gonacean app. 

ANNELIDA 
POLYCHAF.TA 

SABE1.LIDAE (Feathervorm) 
HOL1.USCA 

GASTROPODA 
~~ 
rectus prraDlis 4/.3 3/.23 
Trochu6 niloticus 1/.08 I/.OB 

* Abundant - Too nu~erous to count along transect 

STA.6c 5TA.61.:' STA.6h 5TA.6b 
lL m2 13 m2 

2! ~ i. 9 If:t. .m.1 4~~L 

.* A* 

1/.08 0 

1/.08 0 

2/.15 21.15 

0 21.15 

0 3/.3 1/.0B 2/.14 
0 1/.09 

-, 

STA.7 5Th.7' !iTA. Un STA. H~ ' s-· 
15 m? 3S m2 1 

2m.6 I~~J 9 12~~L l4j 
l48/1,.2 4 

... _- -- ---- '-----r 
Rb r~TA'Hh'l S1'A.9 !iTA ," 
2. )0 m1 

r:r- Tij- TiT 'Fl 
.6 lId2.l IIl/, 'I 10/ .) 

.* A* A* A* A* 

2/.13 7/.07 11 .U1 1/ .03 

ft/ • I 7 2/.06 1/.03 f 0 

9/.6 12/.8 16/.'.6 14/ ,1+ J) I 10/." 

1/.07 0 3/.09 0 

1./ .07 1/.07 13 o o 1./ .13 

11.06 
1/.07 0 1/.03 I 0 

l/ . 03 0 
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Table 14. continued 

STA.6a STA. 6 ... , 
13 m2 

BIVALVIA 
Arca sp. 
Dendostreas hyotis 5/.4 11.08 
Atrina vexillum 
Pinn! sp. 1/.08 0 
Pteria loven! 
~~_ll~fI .duc"<I) h 
Tr!dacna squaeosa 

ARTHROPODA 
DIOGENIDAE (Hermit crab) 

Dard3~ sp. 
ECliINOOERKATA 

ASTEROIDAE (Starfish) 
Culeita novae&uinene 
Linch!. multifora 

ECHINOIDAE (Sea urchin) 
D!adema seto8um 1/.08 0 

HOLOTHUROIDAE (Sea Cucumber ) 
Bohadschia araU8 
80fiadschla graeffei 
Ho1othuria atra 
Holothuria edulis 
Holothuria noblis 
lip 1 (yellow) 
Sttchopus chlorondus 

CRINOIDAE 
Comanthus bennett! 
Comaster aultlfidus 

CIlORDATA 
Dldemnum ternatanum 
Phallus!a ,Julinea 0 1/.08 

*Abundant - Toc nuaerou8 to count along transect ' 

STA.6c STA.6c' STA.6b STA.6b' 
11 .2 13 .2 

0 1/.09 49/3.8 92/7 .1 
1/.08 1/.08 

1/.09 

0 1/.08 

3/.3 0 0 3/.23 
2/.15 1/.08 

STA.7 STA.7' STh.SR 5TA.8:l' 5Th.811 STA.8h-' STA.9 
15 .,,2 35 m2 16 m.l )0 m2 

Sl'A-:9' 

8/.5 3/.2 1/.03 1/ .OJ 
1/.07 0 0 1/.03 

0 1/. 03 

1/.0J 9 
1/.0J 

2/.13 0 

3/.09 6/.17 0 1/.0J 

1/ .03 I/.OJ 

0 1/.03 1/.0~ 0 11.0' n 
l/ :03 0 

3/.02 0 

0 2/.13 .\ A" 

15/1 34/7.. J 9/.26 16/."" q/.~" 1/ . I "t ':J/ • II V . l/ 



Table 15. Fishes censused on Transects 1, 2, 3A, and 3B. Total number 
of each species seen is indicated; asterisks denote species 
seen in the area but not seen on the transect. 

TRANSECTS 
1 2 3A 3B 

SPECIES TRANSECT LENGTH (m) : 30 9.5 6.6 11.8 

ACANTHURIDAE 

Acanthurus nigrofuscus * 1 
Ct enochaetus striatus 10 3 4 10 
Naso juvenile 2 
Zebrasorna veliferurn 3 
j uvenile acanthurids 1 1 

APOGONIDAE 

Pararnia quinguelineata 2 2 3 

BALISTIDAE 

Suf flarnen chrysoptera * 
BLENNIIDAE 

Ecsenius bicolor * 
Meiacanthus atrodorsalis 2 1 

CHAETODONTIDAE 

Chaetodon kleini 1 1 
C. trifasciatus 1 1 1 
Heniochus acuminatus * 

ELEOTRIDAE 

Ptereleotris tricolor * 
HOLOCENTRIDAE 

Myripristis sp. * 
LABRIDAE 

Cheilinus fasciatus * 1 
Cheilinus sp. 2 
Halichoeres hoeveni 12 4 11 10 
H. marginatu8 2 
Labrichthys unilineata 2 

60 



Table 15. continued 

SPECIES 

LABRIDAE (continued) 

Labroides dimidiatus 
Macropharyngodon meleagris 
Stethojulis sp. 
labrid sp. A 
unidentified labrids 

POMACANTHlDAE 

Centropyge vroliki 

POMACENTRlDAE 

Amblyglyphidodon curacao 
Chromis atripectoralis 
Chromis ternatensis (?) 
Chromis xanthura (?) 
Dascyllus aruanus 
Eupomacentrus fasciolatus 
Pomacentrus pavo 
Glyphidodontops traceyi 
Pomacentrus vaiuli 
pornacentrld sp. A 
pomacentrid sp. B 
juvenile pornacentrids 
unidentif ied pomacentrids 

SCARlDAE 

Bolbornetopon bicolor 
Scaru'! ghobban 
scarid sp. A 
juvenile scarids 

SIGANlDAE 

Siganus puellus 
S. virgatus 
S. vulpinus 

ZANCLlDAE 

Zanclus cornutus 

No. Species on Transect 
No. Individuals on Transect 
No. Individuals per m2 

1 
TRANSECT LENGTH (m): 30 

61 

5 
3 

2 

1 

70 
2 
4 

23 

7 
65 

5 
2 

1 

2 

* 
* 
1 

1 
4 
5 

28 
240 

4.0 

TRANSECTS 
2 3A 

9.5 6.6 

2 

3 

57 
1 

1 

10 
75 
3.9 

2 

17 
1 
1 
1 
1 
1 

12 
43 
3.3 

3B 
11.8 

1 

2 
1 

10 

14 

* 
48 

2 

2 
4 

* 
16 

112 
4.7 



Table 16. Fishes censused on Transects 4A, 4B, and 5. Total number of 
each species seen is indicated; asterisks denote species 
seen in the area but not seen on the transect. 

TRANSECTS 
4A 4B 

SPECIES TRANSECT LENGTH (m): (14.4) (19) 

ACANTHURIDAE 

Ctenochaetus striatus 4 

APOGONIDAE 

Archamia fucata 9 
Paramia guinguelineata 
unidentified apogonids 220 

BLENNIIDAE 

Ecsenius bicolor 

CANTHIGASTERIDAE 

Canthigaster solandri 1 

CHAETODONTIDAE 

Chaetodon kleini 2 
C. trifascialis 
C. trifasciatus * 

GOBIIDAE 

Gobiodon citrinus 

LABRIDAE 

Cheilinus fasciatus I 
Cheilinus sp. 
Ha1ichoeres hoeveni 7 15 
Labrichthys uni1ineata I 
Labroides dimidiatus 3 1 
Thalassoma sp. 1 
Thalassoma juveniles 1 I 
unidentified 1abrids 1 

LETHRINIDAE 

Gnathodentex aureo1ineatus 2 
Monotaxis grandocu1is 1 

62 

5 
(9) 

I 

32 
7 

65 

2 

* 
1 

I 

* 
7 

1 



Table 16. continued 

TRANSECTS 
4A 4B 5 

SPECIES TRANSECT LENGTH (m) : (14.4) (19) (9) 

LUTJANIDAE 

Caesio juveniles 15 

MONACANTHIDAE 

Oxymonacanthus 10ngirostris 1 

MULLIDAE 

Parupeneus p1eurostigma 
P. trifasciatus 1 

PEMPHERIDAE 

Pempheris sp. S 

POMACANTHIDAE 

Centropvge vroliki 3 

POMACENTRIDAE 

Amblyglyphidodon curacao 5 2 
Chromis atripectoralis 1 
C. xanthura (? ) 1 24 
Dascy11us aruanus 2 
Glyphidodontops traceyi 4 1 
Pomacentrus pavo 47 51 133 
P. vaiuli 2 1 
Pomacentrid sp. A 1 1 
pomacentrid sp. C 11 
unidentified pomacentrids 1 1 

SCARIDAE 

juvenile scarids 12 

SERRANIDAE 

Cephalopholis urode1us * 
No. Species on Transect 20 17 13 
No. Individuals on Transect 319 128 267 

No. Individuals on per m2 11.1 3.4 14.8 

63 



Table 17. Fishes censused on Transects 6A and 6B. Replicate censuses 
for both transects were made. Total number of each species 
seen is indicated; asterisks denote species seen in the 
area but not seen on the transect. 

SPECIES 
6A 

TRANSECT LENGTH (m): 11 

ACANTHURIDAE 

Acanthurus nigrofuscus 
Ctenochaetus striatus 
Naso juvenile 
Zebrasoma scopas 

APOGONIDAE 

Paramia quinquelineata 
unidentified apogonids 

BLENNIIDAE 

Meiacanthus atrodorsalis 
unidentified blenniids 

CANTHIGASTERIDAE 

Canthigaster valentini 

CHAETODONTIDAE 

Chaetodon auriga 
C. citrinellus 
C. ephippium 
£. kleini 
£. trifascialis 
H. chrysostomus 

ELEOTRIDAE 

Ptereleotris tricolor 

GOBIIDAE 

unidentified gobiids 

64 

1 
4 

* 

TRANSECTS 
6A(rep) 6,B 
12.5 12 

3 
2 

* 
* 

7 
1 

1 
1 

* 
1 

1 

6B(rep) 
13.2 

3 
11 

* 

* 
* 

* 

1 

2 

2 

1 



Table 17 continued 

TRANSECTS 
6A 6A(rep) 6B 6B(rep) 

SPECIES TRANSECT LENGTH (m): 11 12.5 12 13.2 

HOLOCENTRIDAE 

Adioryx s pinif er 1 
Myripristis sp. 1 2 1 

LABRIDAE 

Cheilinus sp. 2 1 4 
Epibulus insidiator * 1 
Gomphosus varius * 
Halichoeres hoeveni 3 7 7 7 
Labrichthys unilineata * 
Labroides dimidiatus 2 2 1 1 
Pseudocheilinus hexataenia 2 
Stethojulis sp. 2 
Thalassoma juveniles 2 
labrid sp. A 1 * labrid sp. B * 1 15 2 

LETHRINIDAE 

Monotaxis grandoculis * 
LUTJANIDAE 

Caesio caerulaureus 4 

MULLIDAE 

Parupeneus bifasciatus 1 

POMACANTHIDAE 

Centropyge vroliki 4 

POMACENTRIDAE 

Amblyglyphidodon curacao 10 3 47 17 
Arnphiprion clarkii * 2 
Chromis atripectoralis 1 1 
C. ternatensis (? ) 1 * C. xanthura (?) 2 2 10 13 
Dascyllus aruanus * 3 * D. reticulatus * 

65 



Table 17. continued 

TRANSECTS 
6A 6A{rep) 6B 6B{rep) 

SPECIES TRANSECT LENGTH (m) : 11 12.5 12 13.2 

POMACENTRIDAE (continued) 

Dascyllus trimaculatus * 6 
Pomacentrus pavo 61 18 
GIXEhidodontoEs tracexi 1 * 
Pomacentrus vaiuli 3 2 7 3 
pomacentrid sp. A 5 3 2 5 
pomacentrid sp. C 2 5 4 
pomacentrid sp . D 1 3 1 
juvenile pomacentrids * 1 

SCARIDAE 

Scarus ghobban 2 
juvenile scar ids 1 * 9 4 

ZANCLlDAE 

Zanclus cornutus " 
No. Species on Transect 14 16 24 24 

No. Individuals on Transect 38 42 189 III 

No. Individuals per m2 1.7 1.7 7.9 4.2 

66 



Table 18. Fishes censused on Transects 7, 8A, 8B, and 9. Total number of each 
species seen is indicated; asterisks denote species seen in the area 
but not seen on the transect. 

TRANSECTS 
7 8A 8B 

SPECIES TRANSECT LENGTH (m): 15 35 16 

ACANTHURIDAE 
Acanthurus olivaceous * !. xanthopterus 
Ctenochaetus striatus 5 9 11 
Zebrasoma scopas 

APOGONIDAE 
Paramia quinque1ineata 4 8 1 

AULOSTOMIDAE 
Au1ostomus chinensis 

BALISTIDAE 
Ba1istapus undu1atus 
Suff1amen chrysoptera 1 * 

BLENNIIDAE 
Ecsenius bico10r 1 
Meiacanthus atrodorsa1is 1 
P1agiotremus tapeinosoma 1 
unidentified blenniids 

CANTHIGASTERIDAE 
Canthigaster solandri 4 

CHAETODONTIDAE 
Chaetodon auriga 2 
C. bennetti 
f· k1eini 1 4 * 
C. me1annotus 
C. trifascialis 1 
f· trifasciatus 3 
C. u1ietensis 
Heniochus chrysostomus * * Be. varius * 

ELEOTRIDAE 
Ptere1eotris micro1epis 1 

67 

9 
30 

* 
1 
2 

41 

* 

* 

1 

1 

* 
* 
1 
2 

* 



Table 18. continued 

TRANSECTS 
7 8A 8B 9 

SPECIES TRANSECT LENGTH (m) : 15 35 16 30 

GOBIIDAE 
Amb1ygobius a1bimaculatus 5 
Gobiodon citrinus .. 
unidentified gobiids 4 

HOLOCENTRIIDAE 
Adioryx spinifer .. 
F1ammeo sp. 4 
Myripristis sp. I 1 .. 

LABRIDAE 
.Chei1inus fasciatus 1 
~. undu1atus .. 
Chei1inus sp·, 1 1 .. 
Gomphosus varius 1 
Ha1ichoeres hoeveni 5 17 13 38 
Hemigymnus me1apterus .. .. 
Labrichthys uni1ineata 1 4 
Labroides dimidiatus 4 I .. 
Pseudochei1inus hexataenia 1 
Stethojulis sp. I 
Tha1assoma juveniles 2 
labrid sp, A .. .. 

LETHRINIDAE 
Monotaxis grandoculis 1 1 

LUTJANIDAE 
Caesio caerulaureus 25 
C. chrxsozonus (? ) .. 
Lutjanus fu1vus .. 

MULLIDAE 
Paru2eneus barberinus .. 1 1 
P. bifasciatus 1 
P. p1eurostigma .. 
P. trifasciatus 1 .. .. 

PEMPHERIDAE 
Pempheris sp, 2 

POMACANTHIDAE 
Centropyge vroliki .. 

<0 



Table 18. continued 

SPECIES 

POMACENTRIDAE 
Amblyglyphidodon curacao 
Amphiprion clarkii 
Chromis atripectoralis 
C. caerulea 
C. ternatensis (?) 
C. xanthura (?) 
D. aruanus 
D. trimaculatus 
Plectroglyphidodon lachrymatus 
Pomacentrus pavo 
Glyphidodontops traceyi 
Pomacentrus vaiuli 
pomacentrid sp. A 
pomacentrid sp. C 
pomacentrid sp. D 
unidentified pomacentrids 
juvenile pomacentrids 

SCARIDAE 
Scarus ghobban 
scarid sp. A 
juvenile scarids 
~. sordidus 

SERRANIDAE 
Epinephalus sp. 
Variola louti 

SIGANIDAE 
Siganus pue1lus 
S. spinus 
s. virgatus 
S. vulpinus 

SYNGNATHIDAE 
unidentified syngnathid 

ZANCLIDAE 
Zanc1us cornutus 

No. Species on Transect 

No. Individuals on Transect 

No. Individuals on per m2 

TRANSECT LENGTH (m): 

69 

7 
15 

10 

23 

* 
10 

2 
39 

3 
6 
2 

2 

27 

135 

4.5 

TRANSECTS 
8A 8B 
35 16 

1 
2 

4 

26 

1 

33 

12 

* 
1 

1 

6 

1 

3 
1 

36 

3 

* 
7 

21 16 

138 112 

2.0 3.5 

9 
30 

11 

* 
8 

* 
9 

* 
2 
1 

13 
1 
1 

8 
1 

60 

2 
2 

1 

* 

1 

4 
3 

* 

30 

224 

3.7 
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Table 19. Estimates of relative abundance of stony corals obtained at five sites on Moen in proximity 
to the Moen Airport, Truk. The following code is employed: abundant (A); Very Common (VC); 
Common (C); Rare (R). 

Pou Bay Pou Bay SW End NE End NW Side 
Species Name Causeway SE Side Runway Runway Runway 

Acrhelia horrescens (Dana) R 
Acropora delicatula (Brook) R 
Acropora formosa (Dana) R A C A A 
Acropora hyacinthus (Dana) R VC 
Acropora hystrix (Dana) R 
Acropora rambleri (Bassett-Smith) R 
Acropora reticulata (Brook) VC 
Acropora rotumana (Gardiner) R 
Acropora surculosa (Dana) R R 
Acropora syringodes (Brook) 
Acropora tenella (Brook) 
Acropora teres Verrill R 
Acropora virgata (Dana) R 
Bikiniastrea laddi We l ls R 
Diploastrea heliopora (Lamarck) C 
Favia pallida (Dana) R 
Favia russ eli R 
Favia speciosa (Dana) R R R 
Favites abdita (Ellis and Solander) R 
Favites complenata R 
Fungia fungites (Linnaeus) C R R 
Fungia rapanda Dana C 
Goniastrea pectinata (Ehrenberg) R 
Goniastrea spectabolis R 
Goniopora sp. 1 R 
Goniopora sp. 2 
Heliopora coerulea (Pallas) R 
Herpolitha sp. R 

1 
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Table 19. continued 

Pou Bay Pou Bay SW End NE End NW Side 
Species Name Causeway SE Side Runway Runway Runway 

Merulina laxa 
Millepora exaesa Forskaal 
Montastrea certa 
Montipora colei Wells 
Montipora minuta Bernard 
Montipora tuberculosa (Lamarck) 
Montipora verrucosa (Lamarck) 
Pachyseris speciosa (Dana) 
Pavona (Polyastra) obtusata (Quelch) 
Pavona praetorta (Dana) 
Physogyra lichtensteini (Milne-Edwards 

& Haime) 
PlatYRyra daedalea (Ellis and Solander) 
Pocillopora damicornis (Linnaeus) 
Pocillopora danae (Verrill 
Polyphyllia talpina (Lamarck) 
Porites andrewsi Vaughan 
Porites australiensis Vaughan 
Porites lutea Milne-Edwards and Haime 
Porites verrucosa 
Porites (Synaraea) iwayamaensis Eguchi 
Seriatopora caliendum 
Seriatopora hystrix (Dana) 
Symphyllia recta (Dana) 

NUMBER OF GENERA EACH AREA: 
NUMBER OF SPECIES EACH AREA: 

TOTAL GENERA OBSERVED: 
TOTAL SPECIES OBSERVED: 

24 
51 

R 
C 

R 
R 
VC 

6 
8 

R 

R 

A 

C 
C 
A 
R 
A 

7 
12 

R 
R 
R 
R 
R 
C 

R 
C 

R 
R 

R 
A 

A 

A 

R 
R 

18 
30 

VC 
VC 

R 
VC 

4 
9 

R 

C 
R 

R 

R 
R 

C 

8 
15 

• 
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Table 20. Comparison of genera observed in four areas with those observed by Devaney et al. (1975) in 

comparable zones. Column (1) indicates observations in this report; Column (2) those of 
Devaney et al. (1975). Empty spaces indicate no genera were observed. 

Total No. 
Pou Bay S~1 Bnd NE End NW Side Sites 

Environs Runway Runway Runway Reported 
Genus (Subgenus) 1 2 1 2 1 2 1 2 1 2 

Acrhelia X 1 
Acropora X X X X X X X X 4 4 
AlveoEora X 1 
AstreoEora X X 2 
Bikiniastrea X 1 
C;:tEhastrea X 1 
DiEloastrea X X 1 1 
EchinoEhyllia X 1 

.... Favia X X X X X 3 2 .., 
Favites X X X 1 2 
Fungia X X X X X X 3 3 
Goniastrea X X X X 2 2 
GonioEora X X X 1 2 
HelioEora X X 1 1 
HerEolitha X 1 
HldnoEhora X 1 
LeEtastrea X X 2 
LeEtoria X 1 
LoboEhlllia X X X 3 
Merulina X 1 
MilleEora X X X X 1 3 
Montastrea X 
MontiEora X X X X 1 3 
Pachyseris X X 1 1 



Table 20. continued 

Total No. 
Pou Bay SW End NE End NW Die Sites 

Environs Runway Runway Runway Reported 
Genera (Subgenera) 1 2 1 2 1 2 1 2 1 2 

Pavona X X X 1 2 
Pavona (Po1yastra) X X 1 1 
Physogyra X X 1 1 
P1atgyra X X X 2 1 
Poci11opora X X X X X X X 4 3 
Podabacia X 1 
Po1yphyllia X X 1 1 

.... Porites X X X X X X X 4 3 
w Porites (Synaraea) X X X X X 2 3 

Psammocora X 1 
Psammocora (Stephanaria) X 1 
Seriatopora X X X X X X 2 4 
S~phyllia X X 1 1 

TOTAL NO. GENERA (Subgenera) 
PER SITE 10 19 21 25 4 12 8 3 42 59 

: I 
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T.,hle 21. Qualitative assessment of marcofnvE'rtebrates found at the monitoring st;Jtion:c;, fOil Rep[-fL'Its. And pd),!(>s of rllllwfly. The p,n!'ltropods 
include only living species. The symbols tlsed tn the tllble :tn'; A - flhundant. C - CO[IIIJIt>Il, R - rflrt'. ;.jlld + - prpl'IPlit. 

1 2 3 4 

PORIFt:RA 
sponges spp A A A A 

CNIDARIA 
HYDRO?OA 

hydrozoan app. + + + + 
SCYPHOZOA 

Casseopeia sp 
ANrHOZOA 

ACTIN1ARIA 
P.adianthus spp. + + 

ALCYONACAE 
ALeVONI IDAE 

Lohophytum sp + 
Sarco~hxtum sp + + + f 

Sinularia app. + + + + 
StereoneghthY8 ~p. + + + + 

XENIIDAE 
Anthelia/Sympodium spp + + 

ANTIPATHARIA 
Cirripathes anyuina + + + + 

GORCONACAE 
gorgonacean spp. + + + 

ANNELIDA 
POLYCHAHA 

SABELLlDAE + + 
MOLLUSCA 

GASTROPODA 
Blnsicrura chimensls + 
Chicoreus brunneus + 
Conus textUe--- + 
Cerithium echinatus + + 
Cymatium cauda tum • 

STATIONS 

5 1i._,-._7 ___ 8_ c-?_-

A A A A A 

+ + + + + 

+ + + 

+ + + 

+ + 
+ + + 
+ + + + 

+ 

+ + 

+ + + + + 

+ + 

+ + + + + 

+ + 

+ + 
+ + 

- ,RI~EF r IAl;s, ~- ,RUNWAY EIl{:r-:S 
~.;H;t. We~t Nt-. SW 
l'ou ____ Pou__ l'~~~~ _~d 

A 
A 
A 

A 

c 

A 

" 

A 

c 

R 

C 
R 
C 

c 

c 

A 

R 

" 
A 
C 
C 

R 

R 

" 

R 

A 

R 

A 

c 

R 

c 
c 
c 

R 

sw 
Runw<ly 

_ 50-ijU~ 

A 

c 

A 

" 
R 
C 
C 

R 

c 

R 

R 

" 
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l'Rble 21. continued 

H\:)LI.TJSCA 
GASTROPODA - continued 

£.Y.praea annulus 
f. arabica 
£. argus 
C. caulca 
C. ;rosa 
C. ~lla 
£. _aplla 
C. moneta 
£. tigris 
Lambis lambis 
~r"j?IU""S 
NassarluR coronatus 
Oliva annulata abla 
~rneola 
Poiinices tumidus 
Pterynotus trigueter 
Strigatella turlurina 
Strombus dentntus 
!. gibberulus gibbo~us 
S. varlabilis variabi11s 
:rectus pyramh 
Trochus nilotlcus 
VaaufII cerami cum 

BIVALVIA 
Arca sp. 
At'rIna vexillum 
Chamylus sp. 
Dendostrea hyoc1s 
Hippopus hippopus 
Lopha cristagalli 
Halleus albus 
H. irregli'i8r'is 

-----.-----------..,S::;T;-;A"T-:'''''''''S;;-- r- Rf.EF'F",.ATS -, - -"'iuN'WhY ~j}~S - - - . - $W'. 

1 

+ 

+ 

+ 

+ 

+ .. 
A 

.. 
A 

R 

, 

+ .. 

+ 

+ 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

A 

• 
C 
A 
R 
R 
+ 

) 

+ 

+ 
+ 

+ 
+ 

A 
+ 

.. 

4.~ 6 7 8 

.. 

+ 

.. 
+ 

.. .. 
A 

+ .. 

.. 

.. 
+ .. 
+ 
+ 

+ 
+ 

+ 

.. 
c 

+ 

+ 

+ 

+ 
+ 
+ 
C 

A 
R 
+ 
A 

+ 

+ 

+ 

+ 
+ 

c 

+ 

+ 

.. 
+ 

+ 

+ 

+ .. 
+ 

.. 

I I F..::tst 
'~---f.I·_o~ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 

R 

R 

R 

R 
R 

R 
R 

R 
R 

WesL J HI'; 
~o_~ _~nd 

c 

c 

R 

R 
C 
C 

R 

c 

SW 1 RUllw:' · 
....££.!.a. l.!.L_J1ld _ _ .s~- 8n 

R 

R 

R 

A 

R 
R 

R 

R 

c: 

n 

c: 

R 
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Table 21. continued 

BIVALVlA - continued 

Halleoli malleus 
P\nctndn margaritifera 
!.. nisra 
Pinna Sp. 
Ptcrio loven! 
spn;;dYlus ducal!!; 
Tridolcna crocea 
TrT~~sa 

ARTHROPflDA 
DIOGai:NIOAI:: 

Dardanus spp. 
ASTEROlUEA 
~~plancl 
From! ... manlels 
L'inC'kiala~ala 
L. mulc1f('lra 
Nardoa tubcrcuLata 
CUlCita novaeguineae 

ECHINOtDEA 
Brissldae latecarinatus 
Dladema setosum 
Echinothrix diadema 
t:aB3MmTaganum 
Hespilla globulus 
Tripneustc!i gratilla 

HOWTlIUIWlOt\F. 
Actlnoryga echinltes 
Rohndschla ugu!!, 
!. gueffel 
Holothurla atra 
H. e<.Iul1s 
ii. nobll1s 

} 

+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

_3_ 3 

+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 

4 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

51'AT10.'I5 

5 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

6 7 8 "--r-----.---

+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 
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+ 

9 

+ 

+ 
+ 
+ 
+ ., 

, 
+ 
+ 

+ .. 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

'- Rl'"iF FLATS --r-o

.---- RU~JAY-F.i)GE5 -'---'·-1 Sw 

f.:lsl We~l 

r~ __ p~~ • . 

R 
R 

R 
R 

R 

c 

• 
C 

c 

R 

R 

R 

R 

R 

A 

R 
R 

C 
R 

R 
C 

c 

Nfo: 

F.I!~L 

• 

R 
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HOLafHlIROIDEA - continued 

Holnthu~ia axiologa 
H. h111a 
!!. i.pa t lens 
!t. sp. (white/yeI1ow spots) 
Stichopus chlo~onatus 
S. horrens 
Svnapta ~<:ulata 
Synapt3 sr. 
PolyplectanA keferstelni 
sp. I (yellow mustard) 
8p. II (black/yellow ringed) 

CRINOIOF.A 
Com~nthus bennetti 
Comanthus ~ehlegeli 
Comaster multifidus 

CHORDATA 
ASCID{ACEA 

Ascidla ge .... ta 
Dldemnum moseleyi 
Didemnum ternAtanum 
Phallusia Julinea 

STATI<lI'lS 

1 2 J 4 ..5 

+ 
+ 

+ 
+ + 

+ 

+ 

+ + + 
+ 

+ + 
+ 
+ 

+ + + 
+ 
+ + + + + 
+ + + + + 

-------.----

6 ) 8 9 
---.-~-

+ 
+ 

, ,. + 

+ , + 
+ + 

+ 
+ 
+ 

+ + + 
+ + 

+ + + + 
+ A + + 

- -R .. :ur?l,Af~-- y -.--- RUNi.jKv .. Fj;(:I:~.z- .-- 'f ··sli 
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A A I • R 

• • • 
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Table 22. Qualitative assessment of fishes in Pou Bay Area, Column I: dredged 
area along causeway; II: sandy bottom dredged areas; III: dredged 
areas with rocks, corals, and other topographic features; IV: un­
dredged reef flats, sandy areas; V: undredged outer reef flats and 
reef margin; VI: reef flat "craters. 1I A=abundant; C=conunon; 
G=grouped (in aggregations); O-occasional; I=infrequent. 

SPECIES 1 II III IV V VI 

ACANTHURlDAE 
Acanthurus thompsoni G G 
A. triosteiiius G 
A. xanthopterus G 
Ctenochaetus striatus I C 
Zebrasoma scopas I 
l. veliferum I I I 
juvenile acanthurids I I 

APOGONIDAE 
Apoiiion novemfasciatus 0 0 
Paramia quinquelineata C 0 
Sphaeramia nematoptera G 
unidentified apogonids A G A 

BALISTlDAE 
Rhinecanthus aculeatus I 

BLENNIIDAE 
unidentified blenniids I 

CANTHIGASTERIDAE 
Canthiiiiaster bennetti 1 
C. solandri I 

CARANGlDAE 
Caranx melampYiiius I 
unidentified carangids G 

CHAETODONTIDAE 
Chaetodon auriiiia I 
.£. bennetti I 

.£. citrinellus I 

.£. ephippium I 0 
C. kleini 0 
C. melannotus I 

.£. trifasciatus I 
C. ulietensis I I 
£. vaiiiabundus I 

78 



Table 22. continued 

SPECIES I II III IV V VI 

GOBIIDAE 
Amblygobius albimaculatus 0 C 
unidentified gobiids A A 0 

LABRIDAE 
Cheilnus fasciatus I 
C. undulatus I 
Cheilio inermis I 
Halichoeres hoeveni C C 
~. mar~aritaceous A 
!!.. trimaculatus C 
Hemigymnus melapterus I 
Labrichthys unilineata I 
Labroides dimidiatus I 
Stethoj ulis sp. C C 
juvenile labrids I 

LETHRINIDAE 
Monotaxis grandoculis I 
Scolopsis cancellatus C C 

LUTJANIDAE 
Lutjanus fulvus I I 
Lutjanus sp. I I 

MUGILIDAE 
unidentified mugilids G 

MULLlDAE 
Mulloidichth:is samoensis 1 
Parupeneus barberinus I 
P. trifasciatus 0 

POMACANTHIDAE 
Centrop:ige vroliki 1 

POMACENTRIDAE 
Abudefduf coelestinus I 0 
A. sordidus I 
Ambl:igl:iphidodon curacao G A 
Dasc:illus aruanus 0 I 0 
Eupomacentrus nigricans C 
Plectrogl:iphidodon leucozona 0 A 
Pomacentrus pavo C C 0 0 
P. vaiuli I 
juvenile pomacentrids 1 
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Table 22. continued 

SPECIES I II III IV V VI 

SCARIDAE 
Scarus ghobban I 
juvenile scar ids A C 

SIGANIDAE 
Siganus puellus I 
S. spinus G G 
~. virgatus I G 

TETRAODONTIDAE 
Arothron sp. I 

ZANCLIDAE 
Zanclus cornutus I 

No. of Species 18 3 10 12 43 9 
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Table 23. Qualitative assessment of fishes in the area off the southwest end of 
the runway. Column I:shallow reef flat adjacent to runway; II:offshore 
shallow reefs, 3-6 m deep; III:offshore deep reefs, 10-15 m deep; 
IV:offshore deep reefs, 15-20 m deep. Abundance symbols as in Table 22. 

SPECIES I II III IV 

ACANTHURIDAE 

Acanthurus lineatus 0 
A. nigrofuscus 0 
~. xanthopterus I 
Ctenochaetus striatus C C C 
Zebrasoma scopas I 
Z. veliferum I I 

APOGONIDAE 

Paramia guinquelineata 0 

BALISTIDAE 

Balistapus undulatus I 
Sufflamen chrysoptera I 

BLENNIIDAE 

Meiacanthus atrodorsalis I 
unidentified blennies I 

CARANGIDAE 

unidentified carangids I 

CHAETODONTIDAE 

Chaetodon auriga I I 
.f. bennetti I 
.f. citrinellus I 
.f. ephippium I I 
C. kleini 0 
C. lunula I 
C. trifasciatus 0 I 
.f. vagabundus I I 
Heniochus chrysostomus I I 
H. varius I 

ELEOTRIDAE 

Ptereleotris tricolor C 
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Table 23. continued 

SPECIES I II III IV 

HOLOCENTRIDAE 

Ad io r:ix s~inifer I 
Flammeo sammara I 
Flammeo sp. I 
Myri~ristis sp. I I 

LABRIDAE 

Cheilinus fasciatus 1 
Cheilinus sp. I I 
Epibulus insidiator I 
Gomphosus varius I I 
Halichoeres hoeveni 0 I 0 
~. margaritaceous C 
~. marginatus C 
Hemig:iIDnus melapterus I 
Labroides dimidiatus I 
Macropharyngodon meleagris I 
Stethojulis sp. 0 1 
labrid sp. A I I 
labrid sp. B G 

LETHRINIDAE 

Lethrinus sp. I 
Monotaxis grandoculis G 

LUTJANIDAE 

Aprion virescens I 
Lutjanus fulvus 0 

MONACANTHIDAE 

Oxymonacanthus longirostris I 

MULLIDAE 

Paru~eneus barberinus 1 I 
P. trifasciatus I 

POMACANTHIDAE 

Centrop:ige bicolor I 
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Table 23. continued 

SPECIES I II III IV 

POMACENTRIDAE 

Amblygl~Ehidodon curacao 0 A 
A. leucogaster G 
Chromis atriEectoralis A 
C. caerulea A 
C. xanthura (? ) C 
Dascyllus aruanus C 
EUEomacentrus nigricans 0 C 
GlYEhidodontoEs leucoEomus C 
PlectroglYEhidodon leucozona 0 
Pomacentrus Eavo C C 
GIYEhidodontoEs traceyi I 
Pomacentrus vaiuli I 
pomacentrid sp. B I 
pomacentrid sp. C C C 
juvenile pomacentrids I 

SCARIDAE 

Scarus dimidiatus I 
i. ghobban C 
S. venosus 0 0 
juvenile scarids A 0 A 

SIGANIDAE 

Siganus Euellus 1 
S. sEinus I 
S. virgatus 0 
S. vulEinus I I 

ZANCLIDAE 

Zanclus cornutus I 1 

Number of Species 15 27 49 7 
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Table 24. Qualitative assessment of fishes off northeast end of runway and along 
northwest side o f runway. Column I:northeast end near rock facing; 
II:northeast end shallow reef flat; III :northwest side, close inshore ; 
IV:northwest side, shallow of f shore. Abundance symbols as in Table 22. 

SPECIES I II III IV 

ACANTHURIDAE 

Acanthurus lineatus A 
A. nig ro f uscus I C 
Ct enochaetus striatus C A 
Na so sp. 1 
Zebrasoma scapas I I 

BALISTIDAE 

Pseudobalistes flavimarginatus 1 

BLENNIIDAE 

unidentified blenniids 1 

CHAETODONTIDAE 

Chaetodon auriga I 
C. citrinellus I 0 
C. e12hi12Eium 0 
C. kleini I 0 
C. lunula I 
C. trifascialis I 
C. trifasciatus I 
C. vagabundus I I 

FISTULARIIDAE 

Fistularia sp. I 

HOLOCENTRIDAE 

Myri12ristis sp. I 

LABRIDAE 

Cheilinus fasciatus 1 
C. undulatus I 
Cheilinus sp. 1 I I I 
Cheilio inermis I 
Gom12hosus varius I 
Halichoeres hoeveni I 0 
H. margaritaceous I 
H. marginatus C I 0 0 
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Table 24. cont inued 

SPECIES I II III IV 

Hemigymnus melapterus 0 I 
Labrichthys unilineata I I 
Labroides dimidiatus I 
Macropharyngodon meleagris 0 I 0 
Pseudocheilinus hexataenia I I 
Stethojulis bandanensis I 
Stethojulis sp. e C 0 
Thalassoma hardwicki I I 
T. lutescens I I 
!. quinquevittata I I 

LUTJANIDAE 

Lutjanus fulvus C I 

MONACANTHIDAE 

Oxymonacanthus longirostris I I 

MULLIDAE 

Mulloidichthys samoensis 1 G 
Parupeneus barberinus I I 
P. trifas'ciatus I I 

IIEMIPTERIDAE 

Scolopsis cancellatus I I 

POMACENTRIDAE 

Abudefduf coelestinus I I I 
Amblyglyphidodon curacao I 
Amphiprion melanopus I 
Chromis atripectoralis I I 
Dascyllus aruanus I 
Eupomacentrus albifasciatus I 
E. nigricans C e 
~. leucopomus C 
Plectroglyphidodon dickii I I 
P. leucozona A I 0 1 
Pomacentrus vaiuli I 
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Table 24. continued 

SPECIES I II III IV 

SCARIDAE 

Scarus chlorodon I 
S. venosus I C 
juvenile scarids G A C A 

SERRANIDAE 

Epinephelus merra I ---
SIGANIDAE 

Siganus argenteu8 G 
S. sEinus G I I 
S. virgatus I 0 

SPHYRAENIDAE 

Sphyraena juveniles G 

Number of Species 12 46 10 36 
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Table 25. Fishes assayed f or Ciguatera toxicity 

SPEC1ES NUl1BER OF SAMPLES 

ACANTHURIDAE 

Ctenochaetus striatus 

HOLOCENTRIDAE 

Myripristis sp. 

KYPHOSIDAE 

Kyphosus cinar esc ens 

LABRIDAE 

Cheilinus fasciatus 
Epibulus insidiator 

LETHRINIDAE 

Lethrinus sp. 

LUTJANIDAE 

Aprion virescens 
Macolor niger 

POMADASYADAE 

Gaterin orientalis 

SERRANIDAE 

Plectropomus maculatus 
P. melanoleucus 
Variola louti 
Unidentified serranid 
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sandy lagoon slopes throughout the study area. Localized pockets, 
usually near the lagoon fringing reef margins and airport runway, 
contain moderately high amounts of silty-clay and organic detritus. 
The deepest nearshore depth is less than 40 m with a more typical 
lagoon slope depth of 20 m. 

Pou Bay, on the eastern edge of the study area (Fig. 2 ), is a 
large partially enclosed embayment. Two large culverts at either 
end of the causeway allow exchange of lagoon and bay waters during 
tidal changes. The inner bay water is normally turbid due to moderate 
to heavy suspensions of silty-clay. Lagoonward of Pou Bay is an 
extensive fringing reef platform of irregular width. The reef plat­
form shows considerable alteration near the causeway and adjacent 
western shorelines as a result of previous dredging activities. The 
fringing reef margin is very irregular with several large cuts or 
indentations •. The major cut, Pou Channel, is lagoonward of the 
central portion of the causeway (Fig. 2). This channel receives a 
large quantity of the drainage water from Pou Bay. During outgoing 
tides the inner channel is extremely turbid with some clarity occur­
ring by the time the water mass reaches the fringing reef margins. 
Water quality and biological monitoring stations are located on the 
east and west sides of the channel on the fringing reef margins 
(Fig. 3). The fringing reef platform west of Pou Channel is the 
largest proposed dredge site. Therefore, it is anticipated that Pou 
Channel will be one of the major exit points for silt laden water. 
Two additional water quality and biological monitoring stations were 
established on the east and west fingers of a large indentation 
(Fig. 4). 

The smaller dredge site is adjacent to the northeast end of the 
airport runway and has been designated Metitiu Reef. The dredge is 
bordered In the eastern extent by a man-made rock pier which extends 
from the shoreline to the reef margin. Minor mangrove development is 
associated with the pier. Lagoonward of this pier a water quality 
and biological monitoring station was established (Fig. 5). The 
reef-flat platform is narrow with a uniform width. The inner portions 
of the reef-flat were previously dredged and as a result contain a 
moderate accumulation of silty-clay. Landward of Metitiu Reef is a 
narrow coastal terrace which gives way to the steep basaltic slopes of 
Mount Tan Azan. The quarry site located adjacent to Metitiu Reef has 
been designated Metitiu Quarry (Fig. 2 ). 

The lagoon fringing reef bordering the airport runway is 
relatively narrow except for a large finger-like extension toward the 
southwest edge. The fringing reef adjacent to the runway shows con­
siderable alteration from previous construction activities. Biological 
and water quality monitoring stations were established along the runway 
at the southwestern and northeastern ends and near the center (Fig. 6). 
These stations are in a sandy lagoon slope zone characterized by n~erous 
small to large rubble mounds, rock/coral pinnacles and massive coral heads. 
The Point Gabert sewer outfall diffuser, at the southwestern end of 

9 



the runway, is located near a monitoring station (Fig. 7 ) . A prominent 
land orientation feature used to locate the central monitoring station 
is a small rise on the lower slopes of Haunt Ton Azan, referred to as 
Point Iras (Fig. 2). 

On the basis of overall gross morphology the study area can be 
divided into a number of physiographic divisions. The extensive 
shallow reef-flat platforms, lagoon slopes, lagoon floor, and patch 
reefs. Smaller divisions include the rubble mounds/pinna cles and 
large coral heads, Pou Channel, the fringing reef margin indentations, 
and the previously dredged basins on the fringing reef platforms. 

Water Circulation 

Dcogue observations are plotted in Figs. 8 and 9 , and additional 
information is given in Table 1. Initial field observations indicated 
that the drogue paths were usually influenced by the prevailing wind, 
which was generally from the east northeast at 4 - 14 knots with gusts 
up to 18 knots. There was an external wind effect on both the l-m and 
6-m drogues because of the extension of their floats above the water 
surface. Drift directions of the l-m drogues followed the wind more 
closely than those of the 6-m drogues, particularly when the drogues 
were at some distance from the island. Despite the external wind 
effect, the drogues give a good indication of actual water movement 
in the upper six meters of the water column. 

The circulation pattern in the study area is complex, and is 
affected by the wind, tides, and swell conditions. Swell conditions 
had the most pronounced effects at stations 1 and 7.. The r~efs east 
of Station 1 ,,,ere observed to receive higher swell than those west 
of the station. Since the swell originates from the northeast passage, 
it is believed that Falo Island produces a shadow ef f ect on most of the 
study area. Drogue paths at stations 1 and 2 (Fig. 8, A, B, N-Q) show 
a predominant west to northwest movement. This suggests that a mass 
of water is being funneled between Falo and Moen Islands in a westward 
directions, although on several occasions murky water and surface scum 
from Pou Channel was observed to flow eastward along the reef margin. 
The wind direction also appears to influence water movement in this 
area, but to a lesser extent . Drogue paths F (l-m and 6-m) were in 
more northerly direction during a wind shift toward the south-south­
west (Fig. 8). The tidal phase appeared to ha~e little or no effect 
on drogue drift directions at these stations, although it appears to 
have some effect on current velocities. The 6-m drogues had velocities 
ranging from 150 (Fig . 3, B) to 414 (Fig. 8 , Q) m/hr during rising 
tides and 285 (Fig. 8, N) to 493 (Fig . 8, M) m/hr during falling tides. 
The l-m drogues had velocities ranging from 368 (Fig. 8, A) to 424 
(Fig. 8, P) m/hr during riSing tides and 342 (Fig. 8, 0) to 1000 
(Fig. 8, ~I) m/hr during falling tides. 
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Drogue movement at Station 6 showed west to northwest drift 
(Fig. 9, C) and north drift (Fig. 9, G and E). Several large, barely 
emergent floating objects (e.g., a log) were observed to move in an 
easterly direction between stations 5 and 6. Also during several 
scu~" dives at stations 5 and 6, the current was noted to be moving 
west. S?eeds (Fig. 9, C) were rela t i ve l y low, ranging from 92 to 94 m/hr. 
The northwest movement occurred during a falling tide and the north move­
ment during a rising tide. Periodically there appears to be west flow­
ing water mass which meets a northeast flowing water mass (flowing 
parallel to the runway) in the vicinity of this station. Scuba dives 
were made on August 5, 1978 at stations 5, 6, and 7. The current at 
Station 5 was flowing parallel to the reef margin in a west northwest 
direction, while the current at Station 7 was f lowing in a northeast 
direction. The current at Station 6 was strong and in a northerly 
direction. The general current trend for Station 7 is a west flow 
(Fig. 9, H, J. 'L). The current velocities f or the 6-m drogues were 
higher during falling (202 m/hr) than rising (102 m/hr) tides. 

Drogue movement at Station 8 was variable (Fig. 9, D and R-X). 
Drift direction ranged from south to north northeast during falling 
tides. Under rising tide conditions the drif t direction was predomi­
nantly toward the north northwest. The 6-m drogue velocities were 
generally low during both rising and falling t ides ranging from 70 
(Fig. 9, V) to 275 (Fig. 9, R) m/hr. The I-m drogue velocities were 
also relatively low, ranging from 156 (Fig. 9, T) to 484 (Fig. 9, R) 
m/hr. Drogue paths T (Fig . . 9) were observed to change flow directions 
during drift. The drogue initially moved in a west northwest direction 
then rapidly curved south. The 6-m drogue D (Fig. 9) moved in a north 
northeast direction. The l-m drogue was observed to be moving in a 
similar direction at a much faster velocity and was subsequently lost. 
This same l-m drogue was found the following day moving toward the 
study area. This suggests that there is a large reversing water mass 
in this portion of the lagoon. 

Fluorescein dye studies were conducted off Station 7 on May 20 
during a falling tide. The dye tracks were observed to move in a 
northeast direction. The dye patches were large and clearly visible 
from Mount Ton Azan. There was considerable diffusion and merging of 
patches after several hundred meters of northeast flow, but generally 
the patches drifted parallel to each other. Paper plates released 
with the dye patches were also observed to move in a northeast direction. 
The paper plates were observed near Station 6 by midafternoon. That 
evening at 2000 during a rising tide several of the plates observed 
at Station 6 were recovered at Station 8. This indicates that current 
reversals along the runway may be related to the tidal state, since 
the prevailing wind and swell conditions had not changed during this 
time interval. 
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Biological Monitoring Stations 

The locations and physical characteristics of the nine environ­
mental monitoring stations are as follows: 

Station 1 - East of Pou Channel on a prominent outcropping of the East 
Pou Reef margin (Fig. 3). This lagoonward extension of the 
reef margin is hordered on the east and west by small sandy 
indentations. The station is ca. 20 m lagoonward of the 
central portion of the outcropping at a depth of 8 m, on 
the western side of a coral/sand ridge. The biological 
station is east of the buoy and runs perpendi cular a cross 
the ridge. The biological station is 30 m in length along 
the transect axis with a width ranging from 4-14 m. The 
deeper east and west ends of the transect are at a depth 
of 12.2 m with the center at 6.1 m. The ridge has good 
coral grm4th with several massive coral/rock pinnacles in 
the immediate vicinity. 

Station 2 - l'lest of Pou Channel on a major extension of West Pou Reef 
(Fig. 3). A white channel marker is located on the 
lagoonward tip of the reef flat projection. The station 
is ca. 25 m lagoonward of this buoy in a large Porites 
coral head. The base of the Porites head is at a depth 
of 6 m. The surrounding area is sandy and rapidly descends 
to ca. 15 m lagoonward. The biological transect, across 
the long axis of the Porites head, is 9.5 m; the width of the 
head is ca. 5 m. The Porites head comes to within 3 m of 
the surface. There is extensive coral growth around .the 
station with several large rubble/coral mounds northward. 

Stations 3A and 3B - Off the east arm of a large indentation on the 
West Pou Reef margin (Fig. 4). East of the station is a 
large narrow indentation resulting from the West Pou Reef 
extension. Visible on the lagoonward tip of the east arm 
is a large table-top Acropora and base patch. This arm 
descends northward as a broad ridge to a depth of app;roxi­
mately 16 m. The station is 10-12 m north of the table-top 
Acropora at a depth of 8.5 m. Biological Station 3A is 
parallel to the reef margin with the buoy in the central 
portion of the coral/rubble mound. The biological transect 
is 6.6 m in length with depths ranging from 7-9 m. 
Biological Station 3B is lagoonward and adjacent to Station 
3A. This station is a low rubble mound with several large 
coral/rock boulders. This mound is 11.8 m in length with 
a central width of 7.5 m. The depth ranges from 11 m on 
the lagoon side to 8.5 m toward the reef margin. 

Stations 4A and 4B - Off the west arm of the large indentation on the 
West Pou Reef margin (Fig.4). The tip of the arm is 
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composed primarily of coral rubble with a sharp slope to 
the lagoon floor on the west side. The gentle sandy slopes 
on the eastern side have numerous low coral rubble mounds. 
The station is lagoonward of the coral rubble tip on the 
western side of the ridge at a depth of 7.5 m. Biological 
Station 4A is parallel to the reef margin with the buoy at 
the eastern end of the coral/rubble mound. The transect 
is 19.0 m with depths ranging from 5.4-8.2 m. Biological 
Station 4B is approximately 10 m lagoonward on the western 
edge of the ridge. The station is a massive Porites coral 
head that is split into three major sections. The length 
of the head along the transect is 14.4 m and the maximum 
width is approximately 10 m. The inshore end is at a depth 
of 10.7 m and the lagoonward end at 12.2 m. The Porites 
head ranges in height from 3.7-5.5 m. 

Station 5 - At the eastern edge of the Metitiu Reef dredge area (Fig. 5). 
The station is on a north-south line with the artificial 
rock pier. The buoy is attached to a coral/rubble mounds. 
The sandy slopes descend rapidly lagoonward (north) to 
depths in excess of 15 m. The biological transect is per­
pendicular to the reef margin with an inshore depth of 7 m 
and a lagoonward depth of 11 m. The mound is 8 m in length 
with a maximum width of 7.2 m. The top of the mound is 5.5 m 
below the surface. 

Stations 6A and 6B - West of Metitiu Reef off of the northeast end o f 
the runway (Fig. 6). Inshore and just west of the station 
is a small rocky jetty (length 35 m) with a small rock 
breakwater on the western side. The station is 85 m lagoon­
ward of the tip of the rocky jetty at a depth of 7.5 m. The 
coral rubble mound is isolated by a narrow sand strip. 
Numerous coral/rubble mounds surround the station. Biological 
Station 6A is a rubble mound roughly circular in shape, 
11 x 12.5 m on major axes. The edges of the mound are at a 
depth ranging from 6.4-6.9 m with a maximum central height 
of 2.4 m. Biological Station 6B is approximately 35 m north-
west (direction 310°) of Station 6A. The eastern end o f the 
transect is a low rubble mound with a massive Porites head 
off the western end. The station is 12.5 m long with widths 
ranging from 8 to 9 m. The base of the Porites head is at a depth 
of 8.3 m with a maximum height of 3 m. Numerous coral/rubble 
mounds surround the area, but the transect mound is isolated 
by sand patches. 

Station 7 - Lagoonward of the central portion of the runway (Fig. 6). 
The station is midway between the 2000/3000 ft markers on 
the existing runway. The buoy is attached to a massive 
Porites head 140 m from the existing runway shoreline. The 
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coral mound is surrounded by extensive sand slopes. The 
surrounding sand slopes have an average depth of 9 m. The 
transect is 15 m in length with a lagoonward depth of 8.8 m. 
The width of the Porites head is 12.5 m. The maximum height 
of the coral is 3.1 m. 

Stations 8A and 8B - Lagoonward (north) of the southwestern end of the 
runway in the vicinity of the Point Gabert sewer outfall 
diffuser (Fig. 7). Station 8A is approximately 30 m north­
west of sewer outfall diffuser and is 115 m from the runway 
shoreline. The low rubble mound ranges in depth from 10.4-
12.5 m with a center depth of 8 m. The biological transect 
is perpendicular to the shoreline with a length of 35 m. 
The mound is surrounded by extensive sand patches. Biological 
Station 8B is shoreward near the sewer outfall pipeline. The 
station is on the west side of the pipeline between the 6th 
and 7th cement support block from the diffuser (not including 
3 diffuser support blocks). The transect is parallel to the 
shoreline with a length of 16 m. The mound is a loose 
aggregation of small coral blocks with a width of 13 m. The 
mound ranges in depth from 5.1-6.1 m. There are numerous 
small coral blocks in the vicinity, athough the mound is 
relatively isolated. 

Station 9 - On the eastern side of a large patch reef that lies 
approximately half-way between Moen and Falo Islands 
(Fig. 1). The periphery of the patch reef in the vicinity 
of the station rapidly descends to depths in excess of 20 m. 
The station is a large rubble mound surrounded by sand 
patches. The biological transect is on a northeast-south­
west line with a length of 30 m. The mound has a maximum 
width of 24 m. The northeast end is at a depth of 12.1 m, 
while the southwest (patch reef end) has a depth of 5.1 m. 
The central portion of the mound comes within 1.5 m of the 
surface. 

Marine Plants - A total of 47 species of marine plants were observed 
along and in the vicinity of transects 1-9 and in the runway 
and West Pou Reef reconnaisance areas. This represents good 
diversity, with an average of 17 species found at each 
transect or reconnaisance location. The Outer West Pou Reef 
site yielded the highest species diversity with 26 species, 
while transect 4B had the lowest with only 6 species. 

Algal coverage in general was high, ranging from a 
high of 71% at transect 8A to a low of 20% at transect 4B. 
The average percent cover was 41% (Table 2). This high 
coverage was primarily due to the diversity of the substrate 
which in most cases was composed of both dead Acropora 
branches and sand. This combination proved ideal for both 
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Corals 

those algae that require a hard substrate for attachment 
and those that need a soft substrate in which their rhizoids 
can spread. An even distribution was found between these 
two types of algae with 7 transects dominated by those species 
requiring a hard substratum (Dictyota patens 2, 3A, 3B, 4A, 7; 
Microcoleus lyngbyaceus 5; Pad ina jonesii 8A), while 6 transects 
were dominated by algae requiring a soft substrate (Halimeda 
opuntia 1, 4B, 6A, 9; Halimeda cylindracea 6B, 8B) (Table 2). 

The highest percent cover for a single species occurred 
at transect 8A where a vast bed of Padina jonesii accounted 
for 40% of the total 70% coverage. 

In order to determine the accuracy of our sampling 
technique, replicate dives were conducted at station 6 
(Table 3). The Jaccard coefficient of similarity (Sokal and 
Sneath, 1963) was calculated and found to be .58 for the 
replicate dives off transect 6A and .48 for transect 6B. 
These values will be useful in future studies to determine 
if there has been a change in the algal assemblage. 

Station 1 - A 30 m transect was put down across an offshore knoll that 
was surrounded by sand flats. The point quarter method was 
applied. Results are shown in Table 4. The arborescent 
staghorn coral, Acropora formosa (Dana) and the columnar 
Porites (Synaraea) iwayamaensis Eguchi share nearly equal 
importance. A number of massive Porites heads, and scattered 
coral Ii of Pocillopora and Acropora branching corals also 
lay along the transect. 

Station 2 - This station was locatedon a small mound consisting of scat­
tered Porites lutea patches with occasional small Pocillopora 
ramose no. 1 coralli. The total percentage of substrate 
covered with live coral growth was slightly less than 
Station 1. Table 5 shows the results of data taken from a 
9 m transect running across the top of the mound. 

Station 3 - Transects were placed across two adjacent mounds of relatively 
jagged relief. The mounds appeared to be solid outcroppings 
covered with similar varied coral assemblages. Rather 
extensive accumulations of Acropora rubble were visible. The 
corals data from the two transects (6 m and 11 m respectively) 
were combined (Table 6). Total coral coverage was high with 
the massive coral Porites lutea and the columnar Porites 
(Synaraea) iwayamaensis sharing nearly equal importance. 
Scattered patches of branching corals (Seriatopora hystrix 
and four Acropora species) made up the bulk to the remaining 
cover. 
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Station 4 - Two transects were placed at Station 4. An 18 m transect 
was placed along a line compartmentalized as follows: 

1) Sand flats and assorted coral rubble with scattered coral 
(0 m - 9 m); 

2) A wall composed almost entirely of the massive columnar 
Porites (Synaraea) iwayamaensis (9 m - 12 m); 

3) A gently sloping grade covered with individual coralli 
and several arborescent Acropora formosa thickets (12 m -
18 m). 

An additional 12 m transect was 
Porites lutea mound of great relief. 
base-to-base across the top. 

run on an adjacent 
The transect ran from 

The results of data analysis are shown in Table 7 
On the first transect, Porites (Synaraea) iwayamaensis 
dominated the community. The ramose Porites andrewsi 
and the staghorn coral Acropora formosa were nearly equal in 
importance with Seriatopora hystrix further down the scale. 
Three other ramose Acropora species and Pocillopora ramose 
No.1 were encountered on the transect. Total percent 
cover at this transect fell below Station 3 but was 
higher than Stations 2 and 1. 

As might be expected, the percentage of substrate 
covered on the Porites lutea mound was nearly 50 percent. 
No other coral species were encountered. The remainder of 
space was occupied by the green alga Halimeda or open space 
formed by cracks,fissures or dead coral. 

Station 5 - This station was located on another offshore knoll that 
was extensively covered by thick accumulations of Acropora 
rubble. The rubble zone harbored a few scattered 
Pocillopora coralli that were quite small. The seaward half 
of the knoll was covered with several thin stands of Acropora 
formosa. A rocky pinnacle rose in the center of the knoll. 
A 9 m transect was placed across the top of the structure 
(Table 8). The data indicates overall density and percentage 
of substrate covered by live coral growth was quite low. The 
massive coral, Porites lutea, was of greatest importance with 
the greatest number of individual colonies and the highest 
relative frequency. However, the overall importances of 
branching corals (Acropora spp and Pocillopora sp) was nearly 
twice that of massive forms due to the presence of several 
Acropora thickets. 
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Station 6 - This station was selected for replicate measurements and is 
discussed below. Data are presented in Tables 9 and 10. 

Station 7 - Station 7 was located on a large mound with a massive 
lobate thamnasteroid coral Pavona multivensis making up 
the substrate. Two transects were run. The first ran 
from base to base across the top of the longest dimension 
(15 m) and a shorter transect went across the width of the 
knoll. Corals data was obtained from the longer transect 
(Table 11). The species with the highest importance value 
was Pavona multivensis followed by Porites lutea, another 
massive form. The sum of the importance values of these 
two species is nearly four times that of the three species 
of ramose Acropora. Massive and encrusting forms clearly 
dominate the community of this station. 

Station B - At this station, transects were placed at two locations. 
This first transect (BA) was placed across a broad 
knoll of gentle relief. The predominate cover was Padina 
sp. Coral coverage was limited to widely scattered coralli 
of small size. Transect BA was 34 m long. The point­
quarter method was applied (Table 12). Total percentage 
cover at Transect BA was less than three percent, the lowest 
of all the transects. The most important coral species was 
Porites lutea, although the average diameter of the scattered 
heads was only .lB cm. Other important components were Favia 
pallida, a ramose Goniopora species, and a ramose Porites 
species. Mussa costata, Favia speciosa, Plesiastrea sp. and 
Euphyllia recta made up minor components. 

Transect BB was placed on a gentle slope near the Point 
Gabert STP outfall line approximately 100 m north of Transect 
BA. The transect was 15 m long. Table 12 shows the results 
of data analysis., 

The percentage of substratum covered by all coral species 
encountered was about 30 percent. Dominant species were two 
massive corals Porites lutea and a Goniopora species. A 
ramose coral Porites andrewsi, the hydrozoan Millepora 
exaesa and Pocillopora ramose No. 1 were of secondary 
importance. 

Station 9 - In order to establish a control from which to compare change 
that might possibly occur at the other stations, an addition~l 
transect was run on an offshore knoll near a patch reef north­
east of Moen. Presumably this station will be .outside the 
immediate influence of dredging and filling operations 
during the airport reconstruction. The transect was 30 m 
long and passed over the top 6f the knoll. Table 13 shows 
the results. The line-intercept method was used here since 
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the knoll was covered with thick stands of Acropora formosa. 
Individual colonies were impossible to discern. The 
arborescent Acropora formosa covered about 50 percent of 
the substrate beneath the transect belt. The columnar Porites 
(Synaraea) iwayamaensis covered approximately 15 percent of 
the substratum with densest coverage at the deeper more 
vertical margins of the knoll. The remaining species 
consisted of individual coralli or small patches. 

Replicate transects at Station 6 - Transects were run on two separate 
offshore knolls. The first knoll is made up substantially of 
staghorn coral rubb] e. Small scattered Poc illopora coralli have 
established themselves on the staghorn accumulation. The offshore 
end of this mound is covered with patches of Acropora formosa. A 
10 m transect was run across the knoll (Transect 6A). 

The second knoll is located about 50 m northwest of the 
first. It is composed of two basic compartments: the southeast 
end is a gentle slope composed of thick accumulations of Acropora 
rubble. Coral cover is sparce and is primarily small Pocillopora 
colonies; the northwest end is a large Porites lutea head. A 10 m 
transect was laid across the knoll to include both compartments of 
the knoll. 

Station 6 was selected for replicate measurements in order 
to estimate degree of variation in results that are to be expected. 
Therefore each transect was duplicated. Replicate transects were 
placed at or near the points used during the first sampling a'ld 
laid in approximately the same orientation across the knolls. The 
results of both samplings of each transect are shown in Tables 9 and 10. 

At transect 6A, Acropora formosa had the highest importance 
value with cespitose Pocillopora ramose No.1 ranking second. The 
importance value of Acropora formosa was slightly higher as measured 
on the second occasion (202.93) compared to the first (189.95). 
These values were based on measurements performed on 14 discernable 
colonies with a mean diameter of 79.1 cm on the first occasion 
compared to 22 discernable colonies on the second occasion with'a 
mean diameter of 50.2 cm. 

Pocillopora ramose No.1 measurement were almost equal on 
both occasions (67.36 and 66.69). Nine colonies were measured 
with a mean diameter of 14.1 em on the first occasion, while twelve 
colonies were measured on the second occasion with a mean diameter 
of 12.6 cm. 

Other species showed great variahility. Acropora reticulata 
was encountered on the first sampling (Importance Value 20.62) and 
not on the second. Acropora arbuscula was not encountered on the 
first sampling, but appeared on the second (Importance Value 15.53). 

18 



There were other differences in importance values between 
sampling occasions. Generally, these variations would be expected 
since they are based on the chance encounter of only one or two 
colonies which have a low probability of appearing during additional 
sampling. These few coral species, however, may have large coverage, 
which contributes to higher importance values and greater total 
percent cover between samplings. It appears, therefore, that it is 
more useful for monitoring purposes to rely on the parameters of 
the major components of each coral community and to analyse how 
minor components affect overall percent cover and density values. 

At transect 6B, the overall percentage of substratum covered 
with corals on the Acropora rubble zone proved to be quite close 
on both occasions although very sparse (1.66 percent vs. 1.97 
percent). The rankings of species based on importance values were 
similar as .well. Pocillopora ramose No. 1 had highest value on 
each occasion with Acropora formosa ranking second. The absolute 
values for importance between sampling occasions were different, 
however. On the first occasion, Pocillopora had lower value than 
the second (128.02 vs. 153.3). Acropora formosa results were 
similar (62.62 vs. 88.62). 

On the massive Porites mound, percent cover for Porites 
was 63.8 percent on the first occasion and 53.0 percent on the 
second. Overall percent cover was 66.8 percent on the first 
occasion and 59.0 percent on the second. These variations were 
probably due to statistical variation caused by slightly different 
location of the transect line on each occasion. 

Macroinvertebrates - The abundances and distribution of the larger and 
more conspicuous macroinvertebrates quantified on the monitoring 
transects are given in Table 14, and a checklist of invertebrates 
encountered on and in the vicinity of the monitoring mounds, Pou 
Reef-flat, and along the edges of the runway are given in Table 21 . 
Filter-feeders were the predominant invertebrates (excluding corals) 
associated with the monitoring mounds . Sponges, hydrozoans, soft 
corals, the bivalves Arca sp. and Dend08treas hyotis (bear-claw 
clam), and the ascidian tunicates Didemnum ternatanum (white/green 
barrel ascidian) and Phallusia julinea (yellow tunicate) were the 
dominant fauna. 

The diversity of sponges at the monitoring stations was 
impressive. A minium of 28 larger distinctive types, both in 
growth form and color, were frequently observed. Many of the 
sponge species were difficult to quantify due to their encrusting 
or creeping growth forms. Encrusting and creeping sponges with 
satellite growths were recorded as a single count. The number of 
individuals recorded on a transect does not necessarily reflect the 
surface coverage. The number of sponges per m2 on the monitoring 
transects ranged from 0.3 (stations 2, 9, and 9') to 4.2 (transect 6a'). 
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The replicate transects were generally similar in terms of 
individual sponges per m2 , although there were numerous replicate 
transects that had variations in the species composition. In 
the areas surrounding the mounds, the diversity and abundance of 
sponges dropped dramatically. This was due primarily to the lack 
of situable substrates. 

The soft corals of the genera Sinularia and Sarcophytum 
were locally abundant. These soft corals were especially , 
abundant in the shallower areas of Pou Channel and along the 
upper sandy ridges extending from the reef margins. Soft corals 
were common12 associated with the station Mounds. Although, the 
number per m was relatively low, ranging from .06 (transects 4a 
and 4a') to 6.9 (transect 5). Soft corals oi the genera 
Lobophytum, Stereonephthya, Anthelia, and Sympodium were also 
quantified, but the abundances were generally low. The replicate 
transects were generally dissimilar in terms of individual soft 
corals per m2 . 

The black wire coral (Cirripathes anguina) was commonly 
found at the station mounds. The abundance along the transects 
was low, ranging from 0.07 to 0.23 individuals per m2. The 
abundance of this wire coral was observed to increase at the 
deeper patch reefs lagoonward of the monitoring stations. 

Gastropods were, for the most part, rarely observed at the 
monitoring mounds. The predominant gastropods were Tectus pyramis 
and Trochus niloticus (edible top shell). Devaney et al. (1975) 
reported no live Trochus in the study area. Trochus were quantj­
fied on 9 transects and were observed at all monitoring stations. 
Since the abundance of Trochus was low, the oversight by Devaney 
et al. (1975) is understandable. The most abundant gastropod 
was Nassarius coronatus. This small gastropod was observed at all 
the monitoring mounds. The genus Cypraea was well represented 
with 9 species observed at various monitoring mounds. Stations 
2 and 5 had the highest diversity of gastropods. 

Bivalves ,,,,ere a major faunal component of the study area. 
The predominant bivalve species (Arca sp.) live as suspension­
feeders inbedded in coral framework. In fact, these bivalves 
were almost exclusively found in heads of the coral Porites lutea. 
The abundance of Arca in Porites heads ran~ed from 0.1 (transect 
1') to 9.8 (transect 2') individuals per m. These numbers are 
not entirely realistic since they represent distribution over the 
entire transect, "hile the bivalve was limited to the coral frame­
work. The replicate transects were, for the most part, similar 
in terms -of individuals per m2 . The large bear-claw clam 
(Dendostreas hyotis) was usually attached to the coral rock 
portions of the monitoring mounds. The abundance along the 
transects ranged from 0.06 (transect 4a) to 0.37 (transect 4b). 
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Dendostreas was very common along the edges of Pou Channel. In 
Devaney et al. (1975) this species was identified as Hyotissa 
hyotis (Linnaeus), which is a synonym. The more uncommon but 
frequently observed bivalves were Atrina vexillum (black pearl 
oyster), Pinna sp., Pteria loveni (in fan coral), Spondylus 
ducalis (spiny oyster), and Tridacna squamosa (giant clam). 

The crown-of-thorns seas tar Acanthaster planci (Linnaeus) 
and the cushion-star Culcita novaeguineae Muller and Troschel 
are two species of asteroids that feed on coral. Acanthaster 
was very rare in the study area, with only two large individuals 
observed. Culcita was relatively common, being observed at 6 of 
the stations. The most common asteriod was Linckia multiforR. 
This starfish was observed at 5 of the stations and was common 
on the East Pou Reef. The sea urchin Diadema setosum was 
observed at 8 of the stations and "as common on the East and \.jest 
Pou Reef-flats. The sand dollar Brissidae latecarinatus was 
common in the sediments surrounding station 5, with as many as 20 
per m2 uncovered. 

Holothurians were well represented with 17 species encountered. 
The holothurians Bohadschia graeffei, Holothuria atra, Holothuria 
edulis, and Stichopus chloronotus were the most frequently observed. 
The abundance of holothurians at the monitoring mounds was low. 
The sandy areas around the mounds usually contained the greatest 
concentrations. Stichopus chloronotus was abundant in the shallow 
waters of East and West Pou Reef-flat and the near shore area of 
the central portion of the runway. At the runway area, Stichopus 
was restricted to sand pockets. In 8 sand pockets that ranged in 
diameter from 3 to 6 m there was an average of 5 ± 1.5 Stichopus. 
In 3 sand pockets that were in excess of 20 m in diameter there 
were 27 to 53 Stichopus. 

The didemnid tunicate, Didemnun ternatamum, was especially 
abundant at the monitoring stations and along the reef margins. 
The abundance of Didemnun ranged from .2 (transect 3b) to 33.8 
(transect 2') individuals per m2• There were 4 transects where 
Didemnum was too abundant to be quantified. This species was 
frequently observed to show clumped distribution. Therefore the 
similarity between replicate transects was generally low. The 
yellow tunicate, Phallusia julinea, was also common. This tunicate 
was quantified on 19 transects and observed at all stations. It 
was not observed in shallow waters near the reef margin and only 
rarely along the inner portions of Pou Channel adjacent to East 
Pou Reef. The abundance of Phallusia along the transects ranged 
from 0.08 (transects 6a' and 6b') to 2.3 (transect 7') individuals 
per m2• 

Fishes - The number of fish species observed at the transect stations 
varied from 10 to 30 (Tables 15 to 18), with a tendency for longer 
transects to harbor a larger number of species. Thirteen of the 
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transects had rather similar fish densities, ranging from 1.7 to 
4.7 per m2 , but three transects, 4a, 5, and 6b, had rather higher 
densities ranging from 7.9 to 14.8 per m2• These higher densities 
were generally due to aggregations of apogonids and damselfish, 
particularly Pomacentrus pavo, on these transects. There was no 
apparent relationship between transect length and fish density. 

The most frequently encountered fish species were Halichoeres 
hoeveni (15 transects), Ctenochaetus striatus (14 transects), 
Pomacentrus pavo (12 transects), Amblyglyphidodon curacao (12 
t ransects), and Labroides dimidiatus (12 transects). 

The biological monitoring program will be largely based on 
recensusing the biota at the nine sampling stations (13 transects) 
during the construction period. In order to assess the inherent 
variability in the censusing techniques, replicate transects were 
run at sites 6a and 6b (Table 17). The Jaccard coefficient of 
similarity (Sokal and Sneath, 1963) was used to measure the 
similarity between the replicate transects. This coefficient is 
equal to 1 when the two censuses result in identical species 
lists, and is equal to 0 when no species are common to the two 
censuses. For transect 6a the value of this coefficient was 0.43 
(when species seen on the site but not on the transect censuS are 
included, the coefficient is equal to 0.40). For transect 6b, 
the coefficient was 0.41 (including species seen off the transect 
but within the site, 0.43). When future censuses are compared 
with these baseline censuses, similarity coefficients of 0.4 or 
greater would indicate that no significant change has occurred 
in the fish communities since the previous census. 
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General Reconnaissance 

Harine Plants - The results of the qualitative reconnaissance surveys 
are shown in Table 2. It was difficult to compare our plant 
surveys with those of Devaney et al. (1975) as the information on 
marine plants in this latter report was rather sketchy. However, 
the patterns of distribution and abundance of the more conspicuous 
macroalgae and seagrasses (Halimeda spp., Sargassom spp., Pad ina 
spp., Caulerpa spp., Hydroclathrus clathratus, Turbinaria ornata, 
Thalassia hemprichii, Haliophila oualis, and Enhalus acorides) 
which we observed are in general agreement with the results 
reported by Devaney et al. (1975). 

Corals - In order to evaluate the rel ative abundance and diversity of 
corals in the regions near Pou Bay and the Moen Airport, dives 
were conducted in f our general areas; Pou Bay (near the causeway 
and the reefs to the southeast of the channel), the bottom south­
west of the airport runway (from depths of 25 m to the shallow 
reef Zone at the northeast end of the runway, and the shallow reefs 
at the side of the runway. Data and specimens were collected to 
determine if our findings were in agreement with those of Devaney 
et a1. (1975). 

Table 19 summarizes the relative abundance of stony corals at 
the four sites. The greatest diversity of corals (as determined 
by the number of genera and species)was f ound at the southwest end of 
the runway. In this region, the coverage of corals is low relative 
to those areas in shallow waters alongside the airstrip and at the 
northeast end. However, the pinnacles and outcroppings that are 
scattered over the bottom provide substrate for a relatively rich 
assemblage of corals. Eighteen genera and thirty species were 
located. The smallest numbers of corals and the fewest species 
occur in the highly turbid waters of Pou Bay. Six genera and eight 
species were located in these waters. Both cover and diversity 
increased as we moved southeast along the reef margin away from Pou 
Bay. 

The northeast end of the runway and the region on the north­
west side of the airstrip are comparable in that diversity (the 
number of coral species per area) is low but the percent cover is 
quite high. Acropora formosa patches cover the shallow water plat­
forms in excess of 50 percent. Pocillopora sp, Seriatopora sp., 
and massive Porites heads are also of importance in these areas. 

Table 20 attempts to compare the results of our observations 
on relative abundance and diversity with those of Devaney et al. 
(1975). The data is in agreement that the areas of lowest diversity 
are the shallows at the northeast end of the runway and the north­
west side. The results also indicate that the area of greatest 
diversity is the southwest end of the runway. The Pou Bay data 
region ranks second in diversity after the southwest end. It should 
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be borne in mind, however, that the percentage of substrate 
covered with live corals is generally low compared to the other 
sites investigated. 

Generally, the Devaney team located more genera of corals 
than the VaG team did. There are several reasons why this may be 
so. First, the UOG team conducted a less intensive investigation 
of the sites than did the Devaney team, since this function was of 
secondary importance. Second, it is probable that the Devaney 
data includes the offshore pinnacles and knolls in their evaluations, 
while the VaG team confined themselves generally to the shallows. 
It is of some interest to note that both teams' data from the 
southwest end of the runway is quite comparable in the number of 
genera observed at that location. In this case, the VaG team 
included the offshore mounds and knolls in their analysis. These 
offshore structures harbor higher numbers of coral species than 
other areas. 

Fish - The reconnaissance surveys revealed the presence of a reasonably 
diverse assemblage of fish species in the study area (Tables 22 
to 24). In the Pou Bay area, greatest species richness was observed 
on the outer reef flats and reef margins in undredged areas (Table 22 ). 
Even within the dredged area a total of 29 species were seen. More 
fish species were seen in the Pou Bay dredged areas and outer reef 
flat/reef margin habitats during the present study than were 
recorded by Devaney et al (1975), but this latter report records a 
larger number of species from the reef flat Jlcraters:1 than we 
observed. In general, the fish species lists compiled during our 
study are quite different from those compiled by Devaney et al 
(1975). The Jaccard coefficient of similarity between our Pou Bay 
outer reef faIt/reef margin and the same habitat as consused by 
Devaney et al was only about 0.2. 

Off the southwest end of the runway, Devaney et al recorded 
considerably more species of fish in the shallow reef areas than 
we did, although our offshore deep reef species counts were quite 
similar (Table 23). The Jaccard similarity coefficient between the 
species list of Devaney et al. for the offshore deep reefs and ours 
was 0.38 which is rather close to the values calculated for our own 
replicate transect runs (see above). 

At the northeast end of the runway, Devaney et al. again 
observed somewhat more fish species than we did, but because our 
habitat boundaries did not coincide closely, meaningful similarity 
coefficients cannot be calculated. 

In summary, the general character of the fish communities 
surveyed hy Devaney et al. are similar to those we observed although 
the species lists may not coincide closely. But, as the replicate 
transect censuses reported above emphasize, high variability seems 
to characterize visual censusing of fish communities, even when little 
time elapses between replicate consuses. 
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Areas of Unique Biological Value 

The study area contains a variety of habitats and a great diversity 
of marine life. Within the area covered by the general reconnaissance 
and the eight monitoring stations located near the water quality 
boundary, we recorded 47 species of marine plants, 31 genera of corals, 
and 145 species of fish. This may be compared with results of surveys 
performed by the University of Guam Marine Laboratory elsewhere in Truk 
Lagoon. At three other sites on Moen (Clayshulte et al., 1978) the 
following diversities were recorded: 36, 48, and 31 species of marine 
plants, 26, 35, and 13 genera of corals, and 55, 62, and 47 species of 
fishes. At a site on Dublon (Amesbury et aI, 1977), 63 species of 
marine plants, 35 genera of corals, and 65 species of fish were recorded. 
At a site on Tol (Clayshulte et al., 1978), 68 species of marine plants, 
36 genera of corals, and 136 species of fish were recorded. In comparison 
with these areas, the airport study site had an intermediate level of 
diversity among plants and corals, and a relatively high diversity of 
fish. Within the Truk Lagoon, there is a vast amount of reef area, most of 
it richly populated with a diversity of marine life. Without denying 
that the survey area off the runway is relatively rich and diverse, it 
is apparent that this area is not unique in this respect. The same 
types of habitats and the same species of marine organisms found at the 
study site can also be found elsewhere in Truk Lagoon. 

Ciguatera Occurrence 

Muscle and gonad samples from 24 fish specimens representing 13 
different species (Table 25) were analyzed for ciguatera toxicity by 
Dr. Y. Hokama in Honolulu. His laboratory has established criteria 
for recognizing three levels of toxicity in fish samples: negative 
toxicity « 350,000 counts per gram), borderline (between 350,000 and 
400,000 counts per gram), and positive toxicity (> 400,000 counts per 
gram). Of the fishes tested, one species, Macolor niger, a member of 
the snapper Family Lutjanidae, was found to have borderline level of 
toxicity, and 2 species, Ctenochaetus striatus (surgeonfish Family 
Acanthuridae) and Epibulus insidiator (wrasse Family Labridae) showed 
positive levels of toxicity. In the case of !. insidiator only the 
gonads were positively toxic; the flesh was negative. The borderline 
and positive toxicity levels in ~. niger and C. striatus were found 
in the flesh. 

We interviewed Dr. Kiosi Aniol, the Truk District Director of 
Health Services. He has been associated with the hospital on Moen 
since 1954 and knows of no case of ciguatera attributable to eating 
fish caught near Moen. Those few cases of ciguatera which have been 
reported have been attributed to fishes caught in the barrier reef 
passes and to fishes caught elsewhere in the lagoon. 

Conversations with local boat operators and fishermen tended to 
confirm the conclusions of Devaney et al. (1975) that ciguatera is 
apparently not a concern of fishermen on Moen. The demonstration of 

25 



the presence of the toxin in the area suggests that food fishes are 
not commonly taken from the area or that the quantities of toxin 
injested are small enough that acute cases of toxicity have not 
occurred. 
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CONCLUSIONS 

The complexity of currents and short duration of study makes it 
very difficult to predict the actual transport of dredge and fill 
spoil in the lagoon receiving waters. However, several general trends 
can be outlined. Dredge spoil from Pou Reef-flat will be transported, 
for the most part, in a west to northwest direction. The heavier 
fractions of the dredge spoil will settle out in the near reef margin 
lagoon waters. The finer silty-clay suspensions will be either trans­
ported along the reef margin toward Station 6 or swept off-shore toward 
Station 9. The biota preseQtly existing along the reef margins from 
Stations 1 through 4 are already accommodated to stress from siltation 
and may be able to handle an increased load. The biotic community at 
Station 9 is not presently as well adjusted to receiving a stress from 
sediments and therefore may not be able to adjust to increased 
sedimentation. 

Dredge spoil from the Metitiu Reef discharge point will usually 
be transported toward the northeast fill area of the runway. The 
heavier spoil fractions should settle out in the proximity of the fill 
area. The finer silty-clay fractions from both the dredge discharge 
and fill activities in the vicinity of Station 6 will generally be 
transported in northeast direction. The spoil plumes can also be 
transported in a northeast direction during certain tidal states. It 
is anticipated that the biotic communities in the vicinity of Station 
6 will receive heavy stress from siltation. 

Silt derived from fill spoil along the runway will probably be 
carried in a northwest direction. The outlying projection at the 
southwest edge of the runway will proably receive moderate to heavy 
stress from siltation. The lagoonward end should be able to 
accommodate the increased sedimentation. 

There will probably be considerable sedimentation in the vicinity 
of Station 8 perhaps extending 'to Newacho Harbor. Fill spoil may be 
transported either toward the southwest projection or southward. The 
complexity of currents in this area makes it almost impossible to 
ascertain the actual transport regime. It is anticipated that the 
lagoon floor between Station 8 and Newacho Harbor will receive heavy 
sedimentation loads. We will establish an additional biological 
monitoring station south of Station 8 on our first trip under Part B 
of the contract. This will enable us to better assess the effects of 
environmental stress in this area. 

The ability of benthic communities to reestablish themselves once 
they have been stressed by siltation depends upon the length of 
time over which excess siltation occurs and the amount of sediment 
which becomes deposited in the environment. Short bursts of silt 
stress would allow corals to cleanse themselves during silt-free 
periods and would increase their probability of survival. Protracted 
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siltation stress will probably result in the death of coral colonies 
and the displacement or death of their associated flora and fauna. 
Reestablishment of the community will then depend on recolonization by 
cora .l planulae larvae or r eg enerative growth of coral fragments in the 
area. Settlement of coral planulae is subject to a number of environ­
mental conditions including the availability of stable substrate, 
competition from algae, and predation by a variety of possible coral 
feeders. If new sediments resulting from the dredging and filling 
operations are rather quickly removed from the shallow reefs by currents 
and wave action, recolonization will be more readily accomplished. If 
the sediments remain in the area, being periodically stirred up, 
rpsuspended. and redeposited by the c urrents and waves in the area, 
recolonization will be inhibited. 

The environmental stress due to excessive release of silt is the 
major potential threat to the marine environment beyond the water 
quality boundary. Because of the infrequency of the biological monitor­
ing program of Part B, the monthly turbidity monitoring being carried 
out by the University of Guam Water Resources Research Center (WRRC) 
will be better able to detect potentially harmful levels of siltation 
Soon enough so that steps can be taken to ameliorate the problem. 
Adherence to their turbidity guidelines is the most effective means 
of avoiding damage to the environment. Ifhere appropriate, silt screens 
can be used to reduce the escape of suspended sediments from the 
dredging and filling sites. 

Within the areas to be dredged and filled there will, of course, 
be complete destruction of the marine habitats and the associated marine 
organisms. Some mGbile organisms, such as fishes, may leave the area, 
but it is likely that few of these will be able to reestablish them 
selves in other areas because of the presence of previously established 
individuals of the same or competing species. 
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Table 1. Paths and velocities of drift drogues released at monitoring stations. The directions for drogue 
~ovements represent a straight line from the starting point to end point, even if the actual path 
travelled was curved. Directions indicated for drogue paths are those toward which the drogue 
is moving; wind directions are those from which the wind is blowing. 

CURRENT DRIFT WIND TIDE 
RELEASE DROGUE TIME t. TIME DISTANCE VELOCITY DIRECTIONS TIME DIR. VEL TIME 

DATE STATION DEPTH IN ~min~ ~m) m/sec mLhr. {Knots~ 

May 18 2-A 6-m 0915 24 90 .06 225 315 0855 040 10 0818 
1-m 0915 225 1380 .10 368 295 0959 050 14 

2-B 6-m 0925 170 444 .04 157 271 1059 050 10 
6-m 0925 170 426 .04 150 271 1157 070 12 
l-rt 0925 230 1420 .10 370 270 1255 130 14 
1-m 0925 230 1428 .10 373 270 

May 18 6-C 6-m 1345 135 208 .03 92 308 1355 060 07 1338 
6-m 1345 135 210 .03 93 308 1455 060 12 
6-m 1345 135 212 .03 94 308 1555 120 07 1911 
1-m 1345 120 640 .09 320 275 
1-m 1345 120 645 .09 322 275 
1-m 1345 120 648 .09 324 275 

May 19 8-D 6-m 1244 236 1600 .11 407 013 1255 200 07 0841 
1-m 1244 * 1358 180 08 

6-E 6-m 1249 224 700 .05 187 007 1457 220 06 1421 
1-m 1249 224 1350 .10 362 015 1557 210 06 

2-F 6-m 1255 206 720 .06 210 342 1659 280 07 2004 
1-m 1255 214 1410 .11 395 355 

May 20 6-G 6-m 1045 250 1200 .08 288 005 0957 090 09 0913 
1457 050 07 1603 

* Recovered on May 20 near station 9, moving toward study area • 

READING 
{ft). 

1.6 
[+.3] 

1.9 
[-.7) 
1.2 

1.3 
[+.6] 
1.9 

[-.8) 
1.1 

1.1 
1.8 
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Table 2. Species checklist of marine algae and seagrs5ses recorded along and in the vicinity of transects 1-9 and in the runway and WeRt POll Rt"(>f 
reconnaisance area9. (I)-percent cover of doainant species. (A)-abundant (>30% cover); (C)-common (2-30% cover); (l)-TRre «7.% rovpr). 

TRANSECT RUNWAY 
--r-ilt:ST 

POll R 
SPI!CIES 1 2 JA 38 4A 48 S 6A 68 7 8A 88 9 S.W H.E. Centr& Inner ( .. 
CYANOPHYTA (blue-greens) 

Htcrocoleua lyngbyaceus (Rut: ) • • • .(15%) • • • • .(e) .(e) .(R) 
Crouan 

Schizothrix calcleola (Ag.) • .x • • • • • • • • .(e) .(e) .(e) 
Gamont 

Schizothrix .exicana Gamont • • • • • .(e) .(e) 

CHLOROPHYTA (greens) 
Avrainvillea obscura J. AI. x • • • x • x 
Boodlea tampaslt. (Harv.) 

Brand 
Caulerpa cupressolde! (West) x • • x x(R) 

e. Ag. 
Caulerpa fillcoldes Yamada • • • x x x x x(A) .(e) 
Caulerpa raC~8a (Forsk.) • • • • • x(e) .(A) .(A) .(Al 

J. Ag. 
Cauierp. aertularloides • .(e) .(e) .(e) 

(Grne!.) Howe 
Cladophoropsls 8p. • x • • • • .(" x(R) 
Dlctyosphaerla cavernosa • • .(R) 

(Forsk.) Boerg. 
Halimed~ cylindracea Decaiane • • • x .(17% x x .(7%) x(A) x(A) x(A) .(C) 
Halimeda &!&!.!. Taylor • x • • ,(A) x(A) l\(A) x(l\} 

Haliaeda macroloba Decatane x • • • • • • • • X X ((:) x eM) lIeR, s: (,\, 
Halimeda macrophysa Asken.sy • • • • • .(e) • (Al )(f:) '«A} 

Halimeda micronesica Yamada • • • • • x • .(A) .(A) :.(1\1 
Halimeda opuntia (L.) Laax. .(12%) • • • • '(11%) • .(22%) • • x(IU) x (.4.) JIItA} x\'" .(It I 
NeoMeria vanbosseae Hove xi" , .Po 
Rhipilia orientalia Yamada • • • • • 
Tydemannia expeditionls • • • • • • • 

W. v. I\oSge 
~ argentea Zanard • • .(a) • (R) 
Valonia vent rico sa J. AR. • • .(R) 

EF.t' 

u~~.L 

.(R) 

.(e) 

.(e) 

x(e) 

.(e) 

.(0.) 

x(R) 

x(R) 

.(Al 
!( (0\) 
~(A) 

~ (t;) 

:t(A) 



Table 2. continued 

TRAIISEeT 

SPECIES 1 2 3A 38 4A 48 5 

PHAEOPHYTA (browne) 
Dlctyota ba~tayressli Lamax. 
Dictyota 'patens J. Ag . • .(12%) .(20%) .(14%) x(15%) x • 
Hydroclathrua clathratua 

(Bo~y) Howe 
Lobophora variegata (LaID.) • x 

Womenley 
r.4i08 'onesll Tsuda 
Padina teRuia lory 
ao;en;lolea intricate (J. AI. • 

Boers. 
Sa~8aaau. polycyatu. C. Ag . 

RHODOPHYTA (reds) 
Actinotrichia frasilis 8oarg. 
Aaphiroa follacea L..x. 
Aaphlroa fr88i118si .. Laax. x 
Aaparasopsia taxifor.t. 

D (Delile) Colline 
Centroceraa clavulatua 

(C. Ag . ) IIont. 
Corralline red x x x • x x • 
Galaxaura fasciculart. 

IC.jellaan 
Gelidlopaia intricata (Ag.) • • • • • 

Vickere 
~ pannaa. J. ",. 
Liaaora sp. 
Maatophot'a ap. 
Polyslpbonia ~ Hollenberg • • 
Pot'ol1than ap. • • • • • 
Tut'blnarla ~ (Turner) 

J. Ag. 

6A 68 7 8A 88 9 I S.W. 

x(A) 

• x x(16%) • x x x (C) 

x(C 

x (40%) x(C 

• • • 
x x 

x 

• x 

X X • X • • 
x 

x x x x 

• 
• 
• • • • x x (q 

RUNWAY 

N.E. Cf'~~ 

x(R) x(C) 

x(C) 

x(C) .(0.) 

,.. (I: 1 

1I/J1 ) 

..(A) 1"(A) 
JI. V:) ::. (f') 

1I(P.) 

W,,:,COT 
POU RF.E 

Inner Out 

x(C) x( 
x(C) 
x(R) x( 

x(R) 

x(A) x( 
x( 

x(A) x( 

x(R) x( 

x(R) .( 

" 

"' 
II (f:' .. 
x(lf) x( 

or 

R) 

R) 

) 
R) 

R) 

R) 

-' 
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Table 2. continued 

SPECIES 

ANTIIOPHYTA (8p.3grasses) 
Enhalus acoroides (L.F_> Royle 
fI."llophila ovaUs CR. Br.) 

Honk 
Thalassh hf\IDprichU (Ehrenb.) 

A~cher8 

TOTAL PP.RCENT (%) COVER/TRANSECT 

NUMRER OF SPECIES/TRANSECT OR 
IN IMMEDIATE VICINITY 

TOTAL NUHBER OF GEN~RA 

TOTAL NUMBER OF SPECIES 

1 

50 

15 

35 

47 

TRANSECT 
2 3A 38 4A 4B 5 

24 45 38 45 20 51 

9 21 6 12 6 15 

RUNWAY 
I WEST- --

l'Oti IU~I~I' 
6A 68 7 8A 88 9 S.W. N.Jo;. Central Inner __ <?'!~.!'!.!. 

x (C) x(A) 
x(h) 

x(C) x(C) x(C) x(A) 

41 51 41 71 25 30 

10 20 14 17 17 17 18 20 21 21 27 



Table 3. Species checklist of marine algae recorded along and in the 
vicinity of transects 6A & 6B for the duplicate dives (1 & 2). 
(%)=percent cover of dominant species. 

SPECIES 

CYANOPHYTA (blue-greens) 
Microco1eus 1yngbyaceus (Kutz. ) 
Schizothrix ca1cico1a (Ag. ) Gomont 
Schizothrix mexicana Gomont 

CHLOROPHYTA 
Cau1eq~a racemosa (~orsk.) J. Ag. 
Cau1erEa fi1icoides Yamada 
Ca1adoEhoroEsis sp. 
Halimeda cylindracea Decaisne 
Halimeda gigas Taylor 
Halimeda macroloba Decaisne 
Halimeda micronesica Yamada 
Halimeda oEuntia (L.) Larnx. 
Rhipi1ia orienta1is Yamada 
Udotea argentea Zanard 

PHAEOPHYTA (browns) 
Dictyota Eatens J. Ag. 
Pad ina tenuis Bory 
Rosenvingea intricata (J. Ag.) Boerg. 

RHODOPHYTA 
Centroceras c1avulatum (C. Ag.) Mont. 
Corra1ine red 
Galaxaura fascicu1aris Kje11man 
GelidioEsis intricata (Ag.) Vickers 
Po1ysiEhonia howei Hollenberg 
Poro1ithon sp. 

Number of Species/Transect or in 
Immediate Vicinity 

Total Percent (%) Cover/Transect 

45 

TR-6A TR-6B 
1 2 1 2 

x x x 
x x x 

x 

x 
x x 
x 

x x x(17%) x (27%) 
x x 

x x x x 
x x x x 
x(22%) x(18%) x x 

x x 
x x 

x x x x 
x 
x x 

x 
x x x 

x 
x 
x 

x x x 

9 10 19 11 

41 37 51 66 
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table 4, Site distribution, frequency, density and percent of substratUM covered by stony corals at Station 1. Analysis incJudes relative values of 
frequency, density, and percent of substratum covered from which an importance value Is calculated. Field data W~A collected using the 
point-quarter method. The standard symbol. used are the number of corals (0). arithmetic mean (Y). standard deviation (A), and range (w). 

>- >-
~ • 0 u u • u • " • • Size Distribution of c > c >- > >- u • > u • .. ... .. "N ... U c> ~ ti ... u 

Colonies diametera " U" ... . u ... .0 " . .,. . .,. • .. . uu • u. o " (em) • ~ .. c " ~ . " ~ " > .. ~ 
" .. " .... .. .. .. ~ .. • 0 · .. SPECIES COLONY DESCRIPTION n i • w ... "' .. co. "'C 0.0 ", .. U ~,. 

~cropora sp. 1 RaMose blue Acropora 1 4.0 - - .143 7.15 .022 3.2 .003 .023 10.37 
Acropora sp. 2 Ramoae delicate Acropora 1 4.0 - - .143 7.15 .024 3.2 .004 .030 10.38 
Acropora formosa (Dana) Light brown arborescent 8 57.4 1,6.6 10.0-109.5 .43 21.44 .181 25.8 8.362 64.32 11.56 
Pocillopora !!!2!! No. 1 Cespitose small Pocl11opora 3 7. 3 2.3 6.0- 10.0 .286 14 . 29 .0,,8 9.7 .039 .300 24.29 
Porites lute. Hilne-Edwards and Hal.e Massive lobate Porites 1 20.0 - - .43 7.15 .024 3.2 .039 .685 J 1.04 
Porites sp. 1 Massive Porites 1 24 . 0 - - .143 7.15 .024 3.2 .129 .992 11. 34 
Porites (SYnaraea) ivayamaensts Eguchi Yellow columnar Porites 16 24.36 20.41 4.0-81.0 .714 35.18 .361 51.5 4.374 33.65 20.43 

Total Density 0.70 Corals Per .2 
Total Percent COver 13.00% 

_ ... 

Table 5. Size distribution, frequency, density and percent of substratum covered by I'l tuny c orals at ~Hation 2. Analysis ineludes relAlive v~l lI e of 
frequencYt density and percent of substratum covered from which an imp'ortance value Is calculated. Field data V<'$ f;olJectf'rt lI<dnll thr­
point-qusrter .ethod. The standard symbols used are the number of corale (n), artth_etic .ean (Y). standard deviatfnn (S). And rAn~f' (w). 

----.--- .. _., 

Pocillopora Ranese No. 1 Satall ceepitose 1 25.0 - - .143 ~~. 7 .123 5.6 .71 7.6 11.2 
Porites ~ Hilne-Edwards and Haime Massive lobate Porites 17 29.31 14.52 8.9-56.1 .714 3.3 2.071 94.4 '9.36 92./. IR6.R 

Total Density 2.2 Corals Per m2 
Total Percent Cover 10.15% 

• . 

I , 



.... ..... 

Table 6. Size distribution. frequency, dens ity, and percentBge of substratu~ covered by atony corals at Station 3. Data fro. tvo AMal1 transec t s were 
cC'JMbined ;md analyzed for relative values of frequency, density, and percent at 8l1b~trat\JM covered from which an i'Mportance val~e is cal culll.ted . 
Field data ",as taken using the point-quarter aethod. Ttl. standard sytabols us ed are the number of corals (n). arithMet i c mean (Y) . standard 
deviation (8), and range (w). 

~ • .. >- 0 u 
Size Distribution of u 

• u • " • " " > " >- > >- U. 

• U • Colonies Diameter • ..< • UN ..<U " > ..<c U • U • ..< S u'" • 0 U • " " . (ca) .,. 
• 0' • • • uu • u • o • • ... . " " ... c " ... " > 0. ... 

SPECIES Y " · " • • • • .~ 
• • 0 • • COLONY DESCRIPTION n • v .. .. .. " ... .. " ... 0 .. ... u H> 

Acropora {oraosa (Dana) Light brown arborescent 3 18 . 15 0.84 6.0-26.8 . 20 .10 .23& 8.B2 .91 1.89 10 . 81 
Acropora sp. 3 Light brown ramose 1 8 . 5 - - .10 .05 .018 2. 90 .06 .12 3 . 01 
Acropora ap. 4 Tabulate with blue tips 1 21.0 - - .10 .05 .018 2. 90 .34 .66 3.61 
Acropora ap. S Flesh colored tabulate 2 10.3 0.1 2.8-11.9 .20 1.0 .15H 5.88 .26 .51 6.49 
Porites lutea Hilne-Edwards and Halme Massive lobate 16 31.8 6.4 4.0-92.1 .80 .40 1..26.1 41 . 06 21.01 41.06 88.52 
Porites ~raea) iwayam3ensis Eguchi Yellow colWlnar 6 11.1 0.1 43.8-99.0 .30 .15 • q 7 ·~ 11 . M lS.QR 'iO.lll "R.I, ," 

Sertatopara hystrix Dana Calices form parallel lines 4 20.8 1.0 9.2-35.8 . 20 .10 .315 1.1 . 16 1.fi6 1.2/, I .... In 

along thin arborescent branches 
SAKPLE 1 35.3 - - . 10 .05 .OQ9 2. 9n H. Ql l.R~ " .~ " 

Total Density 2. 68 Corals Per m2 
Total Percent ' Covar 51.31% _ . ... _ .. _ - _ . . 
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Table 7. Analysis of data from two transects at Station 4. Transect A data were collected using the point-quarter method and analyzed for absolute 
and relative frequency, density, and percent coverlage of substratum. Transect B datawerecollected using the line-intprcept melhod and 
analyzed for percent coverage of substratum. 

SPECIES COLONY DESCRIPTION 

TRANSECT A 

Acropora formosa (Dana) Light brown arborescent 
Acropora sp. 6 Drab ramose 
Acrooora sp. 7 Light yellow ramose 
Pocillopora ramose No. 1 Cespitose 
Porites andrews! Vaughan Light green, short sub-ramose 

branches 
Porites sp. 2 Massive 
Porites (Synaraea) iwaya~ Eguchi Yellow columnar Porites 
Seriatopora hystrix Dana Calices form parallel line along 

thin arborescent branches 
Total Density 2.64 Corals Per m2 

Total Percent Cover 33.11% 

Size Distribution of 
Colonie~ Diameters 

(em) 

n Y s w 

2 6~.1 47.0 ~. 9-119.4 
2 8.7 0.4 R.3- R.9 
\ 4.0 - -
2 9.6 4.1 6.7- 12.5 
8 22.3 11.8 6.6- 41.5 

1 9.5 - -
14 31.6 16.1 6.9- 59.2 

, 20.8 18.1 2.0- 1.3.9 

Lenglh IHstrlhution of 
Coloni!s (Length in cm) 

I 

'" u c • , 
0-• " "" 

0.20 
0.10 
O. LO 
0.20 
0.50 

0.10 
0.40 

0.30 

• u · " > • 
.< " 
u " :il :1 
-< u 
• u 

~ • '" 0 u 
• u • " • c > c '" > '" U • > U • ~ . UN 

._ U 

C > 
._ c 

U 
U , ~ . U~ • 0 U • " " 
• 0- • • • uu • u • 0 
~ . c " ~ c " ~ " > 0. · " • • • • . .~ 

• • 0 e 
"'"" 0", "'0 o. 0 "'o.u H 

-

10.53 .15 5 5.88 13.26 40.05 56 
5.26 .155 5.88 . 12 .36 11 
5.26 .078 2.94 .10 .03 R 

10.53 .155 5.88 .16 .48 16 
26.32 .6J.1 23.53 3.87 11.69 61 

5.26 .078 2.94 .07 .21 R 
21.05 I. OR 1.1. 18 J 3. ')0 '.n.77 01 

15.79 .310 11.76 2.12 6.40 31 

" • U. > c> .-.0 u " uu • • 
" ~ > 

• , 
~ 

~ 

46 
50 
23 

.89 
54 

.4\ 
00 

95 

n Y s w "'0 £'~ ~ \---------- ---
TRANSECT 8 

Porites lutea Hilne-Edwards and Haime 18 32.4 31.1 2.0-106.0 lOO 46.6 100 

Total Distance 1253 em 
Total Percent Cover 46.6% 

--

1 
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