SURVEY LOCATION AT HANAUMA BAY
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Pigure 3. Two pairs of parallel 50 m lines were set

end to end (=2 T=X) at Hanauma Bay off Oahu.
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Figure 4. Frequency histogram for the ninety-nine correlation
coefficients calculated from data collected by two observer
teams at five areas off Molokai. The lack of statistically
significant differences between the frequency distributions
for the two observer teams suggested that the degree of
correlation between methods did not change with different
observers.
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Table A. COORDINATES AND DEPTHS FOR MOLOKAI SURVEY SITES

SITE NUMBER COORDINATES DEPTH (feet)
Palaau
o ]
: 255 oeao
2 21° 04.94'N
157° 02.70'w 34-40
3 21° 05.00'N
157° 02.90'W 25-30
4 21° 05.10'N
157° 03.63'W 35-45
5 21° 05.10'N
157° 03.40'W 20-25
6 21° 05.08'N
157° 03.15'W 15-25
7 21° 05.17'N
157° 04.50'W 15
8 21° 05.30'N
157° 04.23'W 20-25
9 21° 05.20'N
157° 03.96'W 30-35
Halawa Bay
o []
0 0
11 21° 09.98'N
156° 44.13'W 30-40
12 21° 09.94'n
156° 44.07'W 30-40
13 21° 09.84'N
156° 43.51'W 35-45
14 ) 21° 09.75'N
156° 43.71'W 25
15 21° 10.28'N 25
156° 44.21'W
16 21° 09.75'N
20

156° 44.09'W

52



Moanui
17

18

19

20

21

22

23

Keawanui

26

27

28

Ilio Point

29

30

31

32

33

34

35

21
156°

212
156

21
156

o

21o
156

21
156

0

210
156

21o
156"

21o
156

21

156°

2lo
156

210
157

Zlo
157

21o
157

21o
157

210
157

21
157

[o}

21o
157

06.34'N
44.61'W

06.73'N
44.50'W

06.57'N
44.57'W

06.16'N
44.75'W

06.40'N
44.62'W

06.30'N
44.66'W

06.56'N
44.58'W

10.22'N
53.71'W

10.12'N
53.81'W

10.02'N
53.91'W

13.14'N
15.86'W

13.53'N
15.74'W

13.08'N
15.80'W

13.39'N
15.85'W

13.28'N
15.82'W

12.94'N
15.74'W

12.93'N
15.70'W
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35-40
30-35
15-30
25—30‘
25-30
35-50

30-35

25-40

35-50

'30-35

40

25-35

15-30

30-45

20

20-25

15-20
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CORAL DENDROGRAM

In the coral dendrogram (page 56), four distinct clusters can be
identified. 1In general, these four clusters correspond to the five areas
studied, with the sites at Halawa Bay and Keawanui clustered together
{Table A, page 58).

Sites 1 through 9 were located at Palaau. These sites, excluding
Site 7, comprised one cluster. The substratum at Sites 1 through 6, 8,
and 9 was approximately 85% live coral, with Porites compressa, Montipora
verrucosa, and Porites lobata the predominant species. Site 7 was unlike
the other Palaau sites in that approximately 40% of the substratum
consisted of consolidated limestone pavement.

The Halawa Bay and Keawanui sites, situated along the north coast,
formed a second cluster. Sites 10 through 16 were L9cated at Halawa Bay,
where the substratum was composed mainly of boulders and basalt pavement.
Similarly, the substratum at the Keawanui sites numbered 26 through 28
was composed of boulders.

Sites 17 through 23 at Moanui comprised a third cluster. The sub-
stratum was dominated by limestone pavement interspersed with coral rubble
and dead Pocillopora meandrina. Live Porites lobata and Pocillopora
meandrina were also present.

Sites 24 and 25 were located in Pelekunu Bay on the north coast.

The substratum in the center of the bay was chiefly sand. Steep cliffs
on the sides of the bay dropped to sand at a depth of 60 feet. Due to
the difficulty involved in quantitatively surveying such an area, quali-
tative surveys were conducted and the datawere not included in this study.

Ilio Point was the area for Sites 29 through 35. With the exception

of Site 32, the Ilio sites formed a fourth cluster. Basalt pavement, with
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scattered heads of Pocillopora meandrina and Porites lobata, dominated
the substratum. Site 32 differed from the other Ilio sites in that boulders

accounted for 37% of the substratum.
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Figure A. Dendrogram of coral surveys. In general, the four distinct
clusters correspond to the five areas studied, with the sites at Halawa
Bay and Keawanui clustered together.
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Table A, PERCENT COVER OF PREDOMINANT CORAL SPECIES AND SUBSTRATA

PALAAU

Sites 1-9, excluding 7

Porites compressa
Montipora verrucosa
Porites lobata

Sand

Limestone pavement
Montipora patula

Coral rubble

Site 7
Limestone pavement
Porites compressa
Montipora verrucosa
Coral rubble
Montipora patula
Pocillopora meandrina

Pavona varians

HALAWA BAY

Sites 10-16

Boulder
Basalt pavement

Porites lobata

AT MOLOKATI SITES

36%

23%

11%

8%

7%

6%

6%

38%

11%

11s

11s

9%

8%

6%

81%

7%

3%
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MOANUI

Sites 17-23

Limestone pavement 56%

Porites lobata 13%

Coral rubble 9%

Dead Pocillopora meandrina 7%

Pocillopora meandrina 5%
KEAWANUI

Sites 26-28
Boulder 93%

Sand 5%

ILIO POINT

Sites 29-35, excluding 32

Basalt pavement 73%
Pocillopora meandrina 8%
Porites lobata 7%
Boulder 4%
Site 32
Basalt pavement 46%
Boulder 37%
Pocillopora meandrina 7%
Porites lobata 4%



ALGAE DENDROGRAM

Three distinct clusters can be noted in the algae dendrogram (page
60) . Unlike the coral dendrogram, the 33 sites were not consistently
clustered by area, indiéating that the five areas cannot be readily distin-
guished on the basis of algal assemblages (Table B, page 62). Environmental
parameters may complicate the comparison of algal assemblages. Santelices
(1977) réported that seasonal algal growth may be related to light intensity,
temperature, water movement, and salinity. Therefore, the clustering of
sites on the basis of algal assemblages may vary according to the season
during which the baseline data are collected.

The Palaau sites (1 through 9) formed a cluster with four Moanui
sites (20 through 23). The Palaau sites were characterized by patches of
Porolithon sp., Bryopsis sp., and Ralfsia pangoensis scattered over a
substratum which was approximately 66% live coral. At Sites 20 through
23, an unidentified alga belonging to the phylum Rhodophyta or the phylum
Phaeophyta covered an average of 22% of the substratum. The broad, flat
blades of this alga, approximately 2.0 cm in height, were fragile and
could not be successfully preserved or pressed.

A second cluster was composed of the Halawa.sites (10 through 16),
two Moanui sites (17 and 19), two Keawanui sites (27 and 28), and five
Ilio sites (29, 31, and 33 through 35). These sites shared an uniden-
tified filamentous alga belonging to the phylum Phaeophyta. This alga,
which was 0.5 to 1.0 cm in height, was found to be growing over an
average of 34% of the substrafum.

Moanui Site 18, Keawanui Site 26, and Ilio Sites 30 and 32 formed
a third cluster. Dictyota stolonifera, Sargassum obtusifolium, Padina

crassa, and Porolithon sp. were the predominant algae at these sites:
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Figure C. Dendrogram of algae surveys. The 33 sites were not consistently
clustered by area, indicating that the five areas cannot be readily distin-
guished on the basis of algal assemblages.
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Table B. PERCENT COVER OF PREDOMINANT ALGAE SPECIES AND SUBSTRATA
AT MOLOKAI SITES

PALAAU MOANUI (in part),
KEAWANUI (in part),
ILIO POINT (in part)

Sites 1-9

Coral 66% Sites 18, 26, 30, 32

Porolithon sp. 10% Dictyota stolonifera 22%

Sand 9% Basalt pavement 22%

Coral rubble 4% Sargassum obtusifolium 17%

Bryopsis sp. 3% Coral 13%

Ralfsia pangoensis 3% Padina crassa 9%
Porolithon sp. 7%
Unidentified Phaeophyta 5%

HALAWA BAY,
MOANUI (in part),
KEAWANUI (in part),

ILIO POINT (in part) MOANUI (in part)

Sites 10-17, 19,
27-29, 31, 33-35

Sites 20-23

Unidentified Rhodophyta or 22%

Unidentified Phaeophyta 36% Phaeophyta

Porolithon sp. 10% Coral 12%

Coral 9% Limestone pavement 11%

Ralfsia pangoensis 7% Unidentified Chlorophyta 9%

Boulder 5% Sand 9%

Dictyota stolonifera 3% Coral rubble ) 5%
Spyridia sp. 5%
Dictyota stolonifera 5%
Porolithon sp. 5%
Unidentified Phaeophyta 3%
Microdictyon sp. 3%
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FISH DENDROGRAM

In the fish dendrogram (page 65), the sites grouped into four distinct
clusters which generally correspond to the areas studied (Table C, page 67).
The Palaau sites (1 through 9) clustered with two Moanui sites (17 and 22).
In terms of percent of total number of individual fish recorded at these
sites, Ctenochaetus strigosus (kole) was the dominant species. Prominent
species included other members . of the family Acanthuridae (surgeon fish)
such as Zebrasoma flavescens (lau'ipala) and Acanthurus nigrofuscus;
members of the family Pomacentridae (damsel fish) such as Stegastes
fasciolatus, Chromis hanui, and Plectroglyphidodon johnstonianus; and
Thalassoma duperrey (hinalea lau wili), a member of the family Labridae
(wrasses) .

A second cluster was formed by five Halawa sitgs (10, 11, 114, 15,
and 16) where an abundance of Chromis vanderbilti (family Pomacentridae)
and Thalassoma duperrey was noted. Other species commonly seen included
Stegastes fasciolatus and Chromis ovalis, members of the family Pomacen-
tridae; Lutjanus kasmira (taape), a member of the family Lutjanidae
(snappers); and Parupeneus pleurostigma, avmember of the family Mullidae
(goat fish).

Five Moanui sites (18, 19, 20, 21, and 23) composed a third cluster.
Thalassoma duperrey was found to be the dominant specieé. Paracirrhites
arcatus {piliko'a), a member of the famiiy Cirrhitidae (hawk fish);

Coris venusta, a member of the family Labridae; unidentified juveniles of
the family Scaridae (parrot fish); and Acanthurus nigrofuscus were also
frequently recorded.

Two Halawa sites (12‘and 13) and the three Keawanui sites (26 through

28) grouped with the Ilio sites (29 through 35) in a fourth cluster.
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Chromis vanderbilti accounted for a large percentage of the total number
of fish at these sites. Other abundant species included Chromis ovalis,

Thalassoma duperrey, and Acanthurus nigrofuscus.
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Figure F. similarity matrix for fish surveys.




Table C.

PREDOMINANT FISH SPECIES AT MOLOKAI SITES

BY PERCENT OF TOTAL NUMBER OF INDIVIDUAL FISH

PALAAU, MOANUI (in part)

Sites 1-9,

17, 22

Ctenochaetus strigosus
Acanthurus nigroris
Thalassoma duperrey
Stegastes fasciolatus
Zebrasoma flavescens
Chromis hanui

Plectroglyphidodon
johnstonianus

20%

10%

8%

7%

7%

7%

7%

HALAWA BAY (in part)

Sites 10, 11, 14, 15,

16

Chromis vanderbilti
Thalassoma duperrey
Chromis ovalis
Stegastes fasciolatus
Lutjanﬁs kasmira

Parupeneus pleurostigma

15%

6%

6%

5%

4%

67

MOANUI (in part)

Sites 18, 19, 20, 21, 23

Thalassoma duperrey
Paracirrhites arcatus
Chromis vanderbilti
Coris venusta
Acanthurus nigrofuscus

Unidentified Scaridae
juveniles

KEAWANUI, ILIO POINT,
HALAWA BAY (in part)

33%

8%

7%

5%

4%

4%

Sites 12, 13, 26-28, 29-35

Chromis vanderbilti
Chromis ovalis
Thalassoma duperrey

Acanthurus nigrofuscus

40%

9%

8%

5%





